N ature 


CUb-He66s2-p- NEIES 
ILLUSTRATED JOURNAL OF SCIENCE 





VOLUME XXXV 


‘NOVEMBER 1886 to APRIL 1887 


“To the solid ground — 
Of Nature trusts the mind which builds Yor aye.” —WORDSWORTH 


Sondan upp Wein Pork 
MAS MILLAN ANB C6 
1887 


RICHARD CLAY AND Sons, 


LONDON AND BUNGAY. 5 


an * 


too Natyra, June o, 1887] ` 


A 


INDEX" 


Aphan Delimitation Commission : of the, W. Botting 
emsloy, 173; Geographical Reese eved by the S 
Officers in the, 309; Fauna and Flora of the, J. T. Ait 


ABBADIE (Aie d^, Lightning- Flashe; yaz 
Abbe (Prof. Cleveland) : Influence of d on Barometric 
Readings, 2 Corrections to Refraction-Tables, 134; 






























Obi No ce of William Babcock Haren, 541 son, 391 
Abel, the Mathematician, Statue in Honour of, 37? Afgca: Don Manuel Iradier’s Explorations in Africa, 182; 
Abel (Sir Fred., F. R.S.), Work of the Imperial tute, 617 Return of the Portuguese African n, 182; Bo y 


of Soati 158 9 Study of the Coasts o North DP d 
Fischer, 353; Dr. Lenr's i Map of the Como, £s = 
Tribes in, 497 ; My: African ATE uden, 


. 
Aina Hairined® and the Urvolk Eun F. V. Dickins, 
Aur, the Coefficient of Viscosity bert Tomlinson, 1 te 
Air, Compressed, Transmission we Power by, 272 S 
Air; Resistance of, Dr. Thiesen, 


AWgerciom (Hon. R): on the Pecuhar Sunrise Shadows of 
Pes 94; on the Relation between Tiopical and 
me te Cyclones, 430 ; an Equatoriel Zone of almost 
Wetzel Discharge, 487; Modern Developments 
+ loud Knowledge, 575 
Abedoen, Stone Circles near, 503 
Aberration, New Method of determining the Constants of, M. 
Lewy, 263, ree » 424, 431, 456, 4 att 57 as La 


Abenahon WW t Phenomena connect Air, Movements of the, *M. Ch. ie Kon P 
Abney ( W ge We F.R.S.) S bee: ai Air, Soifle New Mico amine ae Frank- * 
Abnormal- Cam, Heredity in, White, 125; E. Jand and Dr. Percy gms ob 4 
W. oo 345; Dr. H. A. Hagen, 346; J. Herbert Aur-free Goluma of Water, Cohesion of ee Neuss 
456 e 
noD Hirudo medicinalis, an, R J. Harvey Gibson, 392 PT (Sir G. RE F.R.S ): on "the Eaalier rise Unitersity 
Abno:malt#s in the Vertebral Column of the Common Frog, of Cam 397 ; on the a Ne the Roman 
Prof. C. Lloyd Mo $3 š Dominion i -EastęBritain, 962 s-e 
Abnormality in the DIO € of the"Common P®og, P1of C. | Aitchison (J. E. T.), Fanna and Flora of afia Boundary, ` 
Liofd Morgan, 344 381 
Abo Art m California and Queen Charlotte's Island, Dr. | Alaska and the Seal Islands, an Arctic Province H we 
e W. J. Hoffman, 28 Elliott, 243 


Abrahall (Rev. John Ploskyns.), Meteors, 29 

Acclimatisationsof Flat-fish in Amencan Waters, 473 

Accumulators, Complete Hand-book on the Management of, Sir 

David Salomons, 603 

Acetonuria in Children, nd 

Acland (Dr., F.R.S.), Address to the Genera? Medical Council, 
a% 375 

Acoustics, Hand-book of, T. E. Hanks, 270 

Actinometric Observations, 263 bé 

Action, Instinctive, pm 

Adams (Prof. J. C., S.) Values of idi 381 

Adam's Peak, on the Peculiar Sunrise Shadows, Hon, ,R. 


A 
Adelai ARS Sir W. W. POS Comtribution to the, 


Ae es gt, 59 
Aérated Water, on «ome Phenomena connected with the Freez- 
ing of, b Georgo Maw, 325 
Aqial Ed Experiments om, 382 e. a 
Aerial Vortlces, 551 . Forms mith p Variables, on be apr; MAL penn, 
"e and Revolving Spheres, EA páments on, Ch. 3 eu 
Wehen, Algebraic Notftion of Hinship, Prof. Alex. Macfarlane, 126 t. 
Affinity, R idua], Valency and, du H. e€. “Annstrofge AE e: pitean W E^ "Sie Lesseps, 28 33% . 
F.R.S., ye e . *- oof, $ 


» * . 7 e. AN b e M 


Alaska, Alpme Region of, Lieut. H. Seton- Ku, 476 € 
Albumen- -precipitate wi with ee o t5 5 
Albumen, S 


Albuminous S “Alimenia' Values a Quit Prot 


Zuntz, 480 
Alcock (SurgeonfMajog Nathl.), Lar or the als 
of H and Disease, 366 e 
Alcohol, How to make Colourless Species Plants do be 
preserved dn, Prof. Hugo de Vaig, 149 ; Selher Schonland, 9 
173 e 
cohol, Efect of, on Metastasis i in Mein, 383 X * 
cohol, Clausius’s Characteristic* n fog Hane 
cut to onda Ramsay and Yo s Experiment on, Prof. « 


AR essere Penna at the Argo Labdit » > 
Alexander (Prof. W. D.), Kilau the Eruption of March ® 


go, he 
M lc Sent ae 
» 4. 


= vP, 2. 3 * INDEX œ Nature, June 9, 1887 










V EXIgOL Type Varinblos the New, Yr. Chandftr, 329 


Aniedon resacea, the Supposed Myzostoma- in, Dr. ». 


f, fürmentary Values of "Substances, Prof. Herbert Carpenter, F. FES. 535 
Anthropoid Apes, 383 ; Embryogeny of the, J. ez, 5 
* be fol Intions, EEA Ma Outer, E 3 Anthropology : Horatio Hale os t on the Origin of ` Ra 
Alkalme Vanadates, |, M. A. Ditte, 600 the Atq of S; S Man, 17; Dr. Colin on the pud 


P 


. Anion § n the Acton of th the Cue of Carbon on 


t Madre Coral F G. C. 
7 ie d porian ungis, Bourne, 404 











Aider Mn 293 

Alloys, uli of, 

Aloe Colona W Metals and, p. y. Chenier Roberts 
Austen, F.K.S., 106 

Alpine Flore surviving in the Paris 

Alpine Region of Alesim, Lient. H. Seton- 

Alpine Winter and its Medical Aspect? A. Egi. 170 


lation of Topinard on the p c 
racters e the Naulette jew, az; M. de Q 


tute, 95, 143, 358, 43% k 453, 503 ; Journal of the, 422 

Préhistoriques d e l Espagne et du Portugal, Emile 
; Anthropological Society of LED y, 928 5 

Terps An Topological ord 



















ed Australian, on some FugBer Evidence of Glaciation in Museum, 34 49; Observadons in Anthropoloy, Dh a Ten kag 
ames Stir 82 357; Revue d Anthropologie, 357; Seciol the Australian 
nx qpntainspai? Ice Period in the, E. "Michaelis, 149; A. ces, 357; Anthropological Discgrery ‘tn the Valley of 


M eria ki, by MUN ds ie p e EE Rebas, Prof. Miguel Mararta, arasta, 379 ; roe Hitoire Générale ao 


Bus ee ac de Q age 389; Anthropol 
d reri y William Crook 310 i pelglam ; Ethnological Collection. Mo 
Amgteurs, Practical Dynamo-B for, P W. Walker, de Qu enfeldt : ‘the Anthropology. Sod DA si) 
204 e 423 ; French Translation of Cæsar Lum "s «| Uomo Dalin. 
America: American Journal 16, sad I4l, um 380, quanti," 42 
451, 524, 621; Àmencan Jo Antifebrine, Por. Weill, 445 


Antimony, Tartrate of, M. Guntz, 528 

And-Phylloxeric Disinfection of the Gra Vine, 382 ° 
Antiquities of Spain and Portugal, M. Emile Cariailthe, 244. 
Antituberculous Vaccination, 

Ants, Habits of, Sir John Lubbock; 518 . 


477; Early Chinese Int » 
Dall, 58 ; ; Industral and LAN T eor ik 
States, J. Edwards Bigcaage iM B of 
. Women in, 229; American ul MA vs Psychical Research, 
* 281 ; Present Position of Science {n the Se@ondary Schools 


e 9f America, Pres. Eliot, 375; American Meteordlogical | Apes: an Anthropoid A 383; Embryogen the, J. 
Jounal, 376, 568; American Journal of logy, 400 ; Deniker, 509; the Lumber Curve in Man an Ha Piof 
American ‘Association for the Advancement of Sclence, 444 ; C ; Domestication of Apes, 49 


ion of Flat-&sh in American Waters, 473; 
[s toric Remains in America, 476; American Gdb 
cal Sodety, 497 ; Nieren Natalis, | 518; ‘tins 
wur albus) at Burg Park, ; 
& in America, 546; pos ER Pxhibition, 
See also United States. 
Ani Decomposidgn, of, by Water and the Diüpted. Acids, 


TEM Caseine-like poe ir obtained by the Additien of 
Hydrogen-Reroxide to Whifë of heated with, 576 
Ammoniacal Decomposition of Urina . W. R. Smith 


Aphides, Notes on ae Recent Swarming of, G. B. Buckton, 
F.R.S., 15 
Apochromatic Lenses, the Value of the New, 467 
Pus Met SH. F. Denning, 606 
eors, 
Aquarium constructed for the Fisheries Exhibition, "d of, 306 
Aquila, Lower Italy, Earthquake Shock i ae 350, 376 e 
Arabis, South, Herr Glasers J Jorg vi 
Arago (Erançois), Proposed Statue o 
Arago Laborat : peut Condition of the Alcyonaria and 
Pennatule at, 4 


Ammoniago-M enen oie ery Perthelot, 119 Arcegrl, Obserratler of Yebule at, Wilhelm Tempel, 198 
VCRBA of Rerlit, 517 Architects, Naval, Institution of, of, 538 
LN Anyon C ig ire oof Vertebrates, Robert Noc Arctic Province, gn, Alaska and the Seal ears Eleny W. 
ef, I2I 


Elliott, 
Anctic Specs ef ef Birds, Henry Seebohm qn, 256 
Ardtun beds, J. Starkle Gardner, 382 
tine General Catalogue of Stars, 113 
Arithmetc, Chemical, S SI Lupton 1 
ars, Second, 159 


ogue of 3308 
Actus (Aof Hony PF "RS, ):on the Nature of Solution, 
end compounds 407; Valency and R@idual 
Gas oe ; 


70, 596 
Army Candidates, Geometrical Drawing for, H. T. Lilley, 28 
Aroids, Walter Gaidiner on, 454 
Aroko or Symbolic Letters, Specimens of, 422 e 
Aromatic Bodies, Preliminary Communication on the Action of 
ceitain, T. ander Bragjon, M.D., F.R S., and J. Theodore 
Cash, 599 h 


temy, a Woron, m Chinese,s568 
Ancient Histor tudies if, com t of "Pringle 


* tive Murrigge d ce eLennen, Dr. . Robertson 
Smith, e 


ME onurf*nts*A ct, 518 
n ), on the Conversion of Heat into Work, 387 
err Richaid), Cannibalism and its Prevalence in 
ane ern Times, 3 
And dg. b ometers Fusion-Points, 224 
the, November 27, 1886, P. F. Denza, 231 
Angraoy t), Sur un Bauteile ER a ire des 


aray, a88 Aron (Dr. Theory of the InducHonless Coils, 383 
Es H Acti of Glftose in Perdonat of, A. | Arrow-R Ancient and Modern Methods of, Edward So 
uveau, 29g Morse, 
* Animal Life, Apparatug foresfudying the ieee Pressure | Art and nd Seence jp a New Tight, 359 
agis Artesian Well, Attempt toink an, to obtain Hot Water at 
a Melanias, Dr. B. W. Richardson, ERS; ST a St A tine, Fonda, 376 es. as 
ad Respecting e ve Oxygen in the, Dr. | Aterian Wella in @4. de Lesseps, 287 
Warster, 383 Artesian Wells and New Oases created in the Wed , South 


Algeria, 336 * 


racine Wid, photographed and Descnbed, J. Fortuné Nett, 
ae ee v *Asamayama, the Agtive Volcano in Japan, #33 e 


ES i, Geograpbea ant Geological Distribution of, Angelo | Ashes of Cider, on the Composition of the 


S ik e Asia, Central: Central Asian Com Company Koudrine 
* ‘Aner ae oe Eee mae gii à " in, 258; A. D. Cueys Journey in, 475 ; Journeys 2nd Dis- 
lestitut ie ae 3 e. coveties in, r 
v ade otes ong $06 i e* 9| Axia, Russian Ji vs ale Chffhges ES 258 
Annuaire of the Royal Obsefiratory 9f russels, 351 Asiatic s o 474 — 
o Annual and ition of T agazine, 497 tic ' Annual Address to, 3752 
Ni $n the Distri of th fepe Ps S re dy of, H. G. M. Murray-A@nsley, "aT 
J. E Bu 2516, .* Agpects of Clouds, R James Reilly, 391 e 
e s e . e e 


vv "uu e " . % . e? *. e 


š - S la. 'i ehm. mm 


























e 
. e . . e * ole = e + 7 ui 
A P . I °° e ~ f- 
^ . $e 2 e. 
e ° . °. è ° 
e à v e * e. *. * 
e. Ld [1 b, - 
alere, June 9, 1557] INDEX e e tu œ. ovi 
Y : . - P a » Q` 
Assam, History jj the Province of, during the last Fifty Years, | Atlantic Weather Charts, 469° @ ° = 
EE MT Atlantic, Purity of the Air of "et 
Aswciation’s 4 metry,” the, Prof. Geo. Bruce Halsted, 557 Atlanticas Spo ` * 
Astero Comets and, Prof. Daniel Kirkwood, 47 Atom, Electric C. on the, . Laure, 131 . 
i in the Eye, Influence of, on Astronomif&l Observa- | Atomic Weights of ents, 
ions Pf. Seeliger, 59 Atm Grun einer rio der koemíschan Atmo- 
omy: Agtronomical Theory of the Great Ice Age, W. t Berucks irdi ee 
S. k, 7; Sir Robert S. Bol F.R.S., 53; Rev. E. | átmospherejeNew M or eese. P on of 
Iof; Astronomical i err Oppolrer’s, 17; cro-organisms tn, Dr. P. F. Frankland, 188 € 


H Mi i . F. 
Bi "y Coron A is, FEL ©. Wilson, 17; Bgnary | Atmosphéte, on the Fixation of the Gaseous Nitrogen of 
Star 8 Eluulei, 40r; Dente Oe » 401 ; bagna ae M. Berthelot. 335 
ang Mass of Binary Stam, W. H. S. Monc 402; Astro- | Atmosphere, Di Fixagion of the Gaseous Nitrogen of the, 
nomical Colnmn, W, 37, 59, 85,-113 134, 159, 181, 206, 231, 7 


257, 282, 307, 329, 35g, 377, 401, 424, 445 474, 496, 546, | Atmosphere of 8 Lyre, O. T. Sherman, 4 
P or the W I 


I 
569, 59» 614; @stiogomical Phenomena Atmosphere, Movements of the, 479 ; n yr, 45 * 
37, 59, 36, 113, 135, IBI, 207, 232, 258, 283, 308, 330, Atmospheric Memeni in Connections liaion and 
3, 378, 402, 425,e445, 474, 497, 520, 546, 595, 614; Lasne's Cyclonic Theories, 527 bd : 
cht on the Morphology of. the Kosmos, 35; the | Atmospheric Oxidation, Note on the Developmént of Voltaic 
Leander McC ck Observatory, 355 New Map of the Electricity by, C. G Alder Wright, F.R. S., 598 se 
Moon, 58; je amd of the Eye on Astro- | Atmospheric Temperature in y, 504. ° ° 
nonfical” Observation, Prof. Seeliger, s9; Gould's Astro. Auk, the, 204 i 
nomical Journal, 59; Ten Year’ Progress in Astronomy, | Ausora, Prof. F. Hahn; A. Veeder, 54 126, 272 
Prof. C. Young, 67, 86, 117; Spectroecopic Method of | Aurore Borealis: Display of, at jem in arway, II2; 
weden, 


x 9 P. A. M. Clerke, '433 ; in Northern 


443 
Australia: A Earthworms, J. J. Fletcher, 9j; on some 
Further Evidegce of Glaciation in the Australian ps, James* 


Strling, 182; the Gould Collection of Agstralion Birds at 
von Mueller, on the Acacias (Werle of, 282 ; Socal of 


3 Comet Barnard (1886 J), 207; T. W. Backhouse, 
224; Prof. A. Riccò, 296; Discovery af 2 New Comet 
Moonah 4025 Comet Barnard (1887 €), Prof. S. Weiss, 
52; Dr. B. im, 424; met 1887 d (Barnard, 
ebruary 15), Prot. Boss, 424,446 ; Names of Minor Planets, 
207, 402; New Minor Planet, Prof. C. H. F, Peters, 282 ; 


bservations of the Minor Planets, 312; Minor Planet No. the Australian Races, 357 ; ual of Ph y of 
264, 353; Minor Planet No. 265, M. Bigourdan, 474 ; New A ja, H. Beresford de la Poer Wall, 389 ; Bee-hives dis- 
Minor Planet, Heir Palisa, 425 ; Comet inlay (1886 e), Dr. mue ad a Gigantic Tree in, 423 ; Relief of the 
J. Holetschek, 207 ; Meteor, 224 ; Meteor of December Australian Mediterrane, . Otto Krummel, 447; Tele. 


1886, W»F. Denning, 248 ; the medes, November 27, 
1866, P..F. Denra, 231; Reduction of the Positions of Close 
Polar Starfffrom one Epoch to another, Prof. W. A. Rogers 
and Miss Anna Winlock, 231; Six Inner Satellites of Saturn, 
Prof. Asaph Hall, 257 ; Stellar Parallax, Prof. Asaph Hall, 
258; Bright Lines m Stellar Spectra, O. T. Sherman, 378; 
Astronomical Prizes of the Pans Academy of Sciences, 258 ; 
Madras Observatory, Mr. Pogson, 382; New Method Syd 


graphic Taetermmations of Australian Longittle 4 is - 
Rib so a in the Australian Museum, $85 ; A 

69 : 
Ausi à Association fer the Advancgrgent of Science, : 
Austria, Ice C@rerm m, Discov b 17 
Autographometer, Floran de V Mie 444 
Autumnal Flowering, Dr. Maxw . Masters, 11* * 
Armana of the Western Spur of the Pamir Dlatego, V. Bianchi, 

e 


Determination of the Constant of Ab@rratiom, M. Lewy, 3 e o 2 , 
424, 431 QM. Houreau, Ui New Variables in Cygnus, Dr. | Awartita Oktibehite or, Dr. fas. Hectdt, F.R.S., 513 209. e 
d, 284g New Varmbles, S. C. Chandle@, 307; the New | Axolotl, the, ix sicco, 10? LM ir . 9 2 
Rr eee ariable, Mr. Chandler, 329; Gore's Variable near Ayrton (Prof. W. E.) and Prof, John Perry, to show 
x ionis, Dr. G. Miller, 5j Probable New +, cable, 402; that dir inversely as a Thi ef lel å 
~ Now Comets, 307; on Obeerratory, 308; ; Note onfifagnetic Resistance, 526 ; Electri&ty," 
Revue Mengnelle Aione options de Mátéordl et I s, à . * 
de Physiqué du Globe, 310 ; Photography the Servant of Azines, New od @f p cing, * e 
nomy. Hdiuhi S dde) 317; Progress of Astronomical wv sy Ll e j a í 
MINDS går the Southern Comet, 329, 438 5 & Short s M 
Method for Computing Refractons, M. rie, ; | Babington{Dr. Churchill), Birds of Suffolk, 193 ` o 
Be RA NOU W. x MAI 18872 Bacill E i n and, e ` 
* Dr. Rud. Spitaler, 352, 424, 496 ; or Planet No. ; | Becillus, Swamp Fever 40. í 
Harvard College Oa 497; Mr. Peek’s Reo Backhouse (T. W5, Barnard's et, 54, 224 : 24 n e 
Rousdon Observatory, 353: Application of Photography to | Backlund (Hem), Mass of Mercury, X ° 
the Determination of Stellar Prof. Pritchard, 377; Bacteria, on S > 6° 
Alleged Ancient Red Colour of gjrius, Mr, eLynn, 378; | Baert (Lieut.), ourney up the M. 2 of > 
Observations of Variable Stars in 1885, WMiward Sa (Dr. ie podem C Ni" * Ps 
e Bais-of the on Basin, Phygical asy of, 


78 ; Note on the Ongin of.Comets, 381; HarvasgeCo. 

bservatoiy, Prof. Pickering, 424; Solar Activity in 1886, 
Prof. Tacehrar 445; Warner O Lewis Swift, 446 ; 
Tails of the Comets of 1886, Prof Bredichin, 474; 
Comets and Asteroids, Prof Daffiel | ood, 474; Baris 


. Irving, a . 
Behamas, 2 AAN Larva frgm the, W. P. R. Weldon, & -~ 
. 


7 
ey (E. Hf. S.), and Edward L. Nichels, the Sens, of Smal, 
ic j 


Astronomical Congrese 84 ; -Hompric Astronomy, A. 

Clerke, 585, 607; U.S. Nar Obeervatory, 595 ; Researched Bailey-Denton (R), Ten Years’ Experience in Works of Inter- i 
on the 's Diameter, Prof Di 595; Liverpool ent Downward Filtration, 195 e ° A 
Astronomi Soclgy, 403; Tel c Determination of ird’a (Prof) Annual Report of the Smithsosian fasthatios, . 


Australian Lo 474; Researches om the Diameter of . 
the Sun, Herr onde, 05; the Parallax ot d 3516, M. O. 
Struve, 546 ; Baron D'fagelhardt’s Observatory, 546 ; New 


_ Red Star, 546 ; Orbit of the Binary Star 14 (i) Orionis, |. E. 

Gore, 569 @ Washington O Cen Le eius 

of gene of Minor Plan F ’s First and 

- Comets 1887, 614; Probeb i of Hesperia, 

614 ; *«iliphéty of pp. 614; iio etes 
614; P eren I g 


nië l LM 
= fy. e Flore of Leicestershire including the Crypjogams, 


Outburst of NaturaPNaphtha Fountain at, 352 e l 

aa Larva from tit Bahamas a, eV F S5 Nee, ue 
7?* e 
dness in the Uniftd Stt 595 

Mord f. Bayley o DNI Lecture Epeyingt, 156€ p A 
: t a 


Atkins (W. T. 5.) Expld& in¥ Coal-Mines, Prof*| Ball in, ERE ex of a Natyrulet in South America, Do 
n . . B.), osons in - i 
T. E "rhor, S., I .` 2 *. $29, 553 2 - M" . t . 7 IN " 


— in s 


























a J v na T oa @. * te d e e 
oJ ee M -ê A e : x e. - £5 e. 
e * *. e . e. e 
- ec! tep e Fa he! 
. * od e ê BN 
P oe 
2° .* ot , i , ; d Y Ld , 
ji e ° so >» INDEX ° [Nattere, June 9, 4887 
> ` s 7 - 
S (Sir Robert S.F. Rgs-); Astronomical Theory of the Great | Berlin: Academy of Sciences, Grants d ogical Research, 
e Ie ® 73; Proceedings of EN duo WIS Chemical " 
manometr anó uctor, AJ on of ica of re i thnologi oclety, MO; 
e Coeficients of Mutual Indu dy means of the, R. H. M. cal Society, em Verbandlungen of the, 520; 
Rosanquet, 478 Mente pecu of, 24, 71, 360, 455 ; P easing! 
e Ballooning, Wer and, Eric S dr 259 e. EA ha 408, 432, 456, 552. 600 5 
Banburf, le Met ear, 5 2 i Fag do. UA d 576 
Baregfi (Dr.), ent on Sree Bx TM bituary 
Barley, of Specimens of e uel. Mim Ormerod | First Year of Scientific Koslelge on 


E a. on Annio Magnes Phosp EE 
the Direct Fixatlon of the Gaseous Nitrogen of the 


Observations on, 2 
Barnaby (Sir TE on the A the R&yal 
Navy and the Merchant Service, 5 


Barnard, Comets, 3 ES W. 224; Prot by Vegetable Soils, 3) 
Cacciatore, 181 ; md (886 Da at Perihelion, | Berthelot and André, Decomposition of Bicarbonate B Am- 
Prof? A. Riccò, rene 1886 sor oft 2 oL E monia by Water, and Diffusion of 2t Qpmponents through 


Atmosphere, 23 
Bialoveski (A.), Ice-Perlod on the AJ Rang, 513 
Bianchi (V.), the Avifauna of the WwW Spurs of the Pamir 
Platean, 328 » 
Bicarbonate of Soda, Production of, 
Bichloride of Co Combination of Srthotoluidine and? 383 
Bichromate of Cell, 381 
Bicycles and Tricycles for the Year 1886, H. H. Griffen, 52 
Bidwell (Shelford) : Electrical Resistance of Suspended Copper 
and Iron Wires, 526; Lecture Experiment in Self- Induftion, 


A rona ; met (887 c e) 
Vidi, 3 P 424 ; Comet (1887 d), Pro 
2), Discovery of a New ER 
rey Come veg LW on, 583; Barnard’s 
irat 


Second C 1887, 614 
Bernardeand Fmlay, Com 
Barograph, Dr. Spring, 45 i . 
> Barometer, on the De n of the gir in the Vacuum of 


the, Dr. Pernet, n e e 
Barometer free of Air, Now Method of e e 
Barometers, Comparison of, Ir. Pern 
e Barometri? Readings, Low, Henry F. ony 34 
Barometric R Influence of Wu el f. Gleveland 
e Abbe, 29; GF. onds, F.R.S., 53 
p (Prof. W. F.), Physical Properties of Manganese Steel, 


Tauri, Zoologi aol Staton 36 
Bateson (Anna) and Prof. cis Darwin, F.R.&%, on the 
Effect of certain Stimuli on V e Tissues, 429 . 


Bathy hial Chart of the e Sea- 
De. Wagner W Rui: e 495 


26 
B E (M.), Minor Planet No. 265, 474 
obites, Striated, 407 s: 
Binary Stars ı v Corone Australis, H. C. Wilson, 17; 3 Equulel, 
; Orbit of the Binary Star 14 (i) Orionis, J. E. Gore, 
pd Brightness and Mass of Binary Stara, W. H. S. Monck, 


402 
Biology : Pro Biological Solea for London and Liver- 
Ti Baldwin Spen inted to tho Melbourne 
Umreisity Chair o 210; General iology, W. % 
ed nien wW 5, 4135 Injual Injuious ungi in 








M , Water, Henry jt Rowland, 4 453 Fertilisation of Cassia marilandica, 521;@Variations in 
e. site Deposits in ie S Sonti Tast. g Fins RE the Kerre Supply of the Lumbricales Muscles in tbe Hand 
3; M. L. and Foot, with some Observations on the Perf Flexors, 
ed rawling, Fishery Yd of Scotland uni 25] * ur ; Biol Notes, 521; Elementary Practical Biology— 
Beaumont Worby), Sounding a Crater, Fusion-Points, egetable, . W. Shore, 556. , 
Pyrom Teele: and Bemwmomlen: 296 Bich (G. J. ona P ve Microscope, 358 
S s to m Northem Norwa ve dd Bisd (Charles), Legture Motes and Problems on Sound, Light, 
MENS E. Tamin ee: plemgntg and and Heat, 52 
eT wo ey xaT ‘| Birds: Sr resented by Mr. Secbohm to Netral pata 
* Béclard » cs of the Number of Female Medical Museum, a LS u by Birds, DS Moms, 151; 
e Studehts ia Pris, 306 ; Death of, 375 Brds of Si P 193 ; the Gould 
"6 erel 8nd), Action of cag Phosporescent Collection of yer Birds af at P Iphia, 204 ; the Birds 
G tet ur e of Lime, I d of Central Asia, 204; T of Birds in the Vjenna Natural 
$ of Chet ih Carboniferous Lim Yorkshire, on Histo P Morpheloey a! ic Species of, Héhry Seebohm 
S the C 9e the, Geo. J. Hide 52 on, 25 orpbology ef, Prof. W. K. Parker, F.R S., 331; 
e rae Honey-, Geometncal cee Prof. H. M of the t of Bhds, studied by no- 


; F. R.S., 502 photogiaphy, M. Marey, 3 1 Wing Morphology of the Wings of, 


in & Gigantic Eucalyptus- -Treoin Australia, 599; M ent of a B resented according 
e to the Dimensions of Spaces w arey, 382; 
^" (W. H. Fior of Shotland, 474 Nests and H. Seebohm, 236 


Birmingham, Mason Science College, 494 * 


ingMotion, the, Prof. C. OT Morgan, 7; A 
4 / Birnbaum (Dr.), Death of, 444 
e of Nematodes, 455 


é Bhth-rate, oy the D of, ın France, 357 
= 2 s TC C M » BI Bischofsheim @bservatory, tho Great Refacting Telescope of 
e e 
e Beg Alta, tal o Duda dus um pinoy Ping in Colorado, Dfsappearance of, G. H. Sto 
`~ um, Ornisho 581 
" (Louis), on the ina re ength bof Lt 524 Black (Dr. W4J.), Ozone Papery in Towns, 76 
ee Opium, Action iie. Blake (Dr. James), S the Connexion between Chemical Con- 


a Case of Acro Diabetes, 
P 


Bengal, Estern, Letters on Sport in, e of Inda, E D. 
dens. t in the Geological Survey of Indis, 


stitution and Physiological Action, 6 

Blanford (Henry F.), Low Bee Readings, 344 

Blaschko (Dr.), Structure of the Epidermis, sI 

Blastoides, Robert Etheridge and p. ea Ca penter, 
7 e e 

Bhght end Mildew on Fiuit in the U.S., $22 

Blomefield (L.), Vitality of Seeds, 463 

Blood, Influence of Extremes DONA on ig Colour of 


pe thw , U.S., 72? í 
Boss (Dr. F. iom puru of British Columbia, $? =% 


Boehmer (GC. fs Ps nm Architecture, ^» . 
Bohemia, N es of, 
Bollean (Major J.T PT Death qj ; Proposed 


MM maus Amount of the Rainfall at, M 
Baina O Observations at the, A. Rankin, 588 

r M S o uorum e 
Bennett bs Genetic Affinities and Classification of they 


D erd Band nik of thg nain Å 
üey (Prot), Mannal of Bo $ 35 TN 


. Beal-beri, he Iglscase, . 4 . Memorial fo, 84 
? 5 ay, s ^ e M o s . e * MD 9c: iium, gm, 
"a 4 ° 5. 3 7 ce IMP 3 : ` " ee 


ed = e- a —" 4 


` : 
° Nes, Jura 9, 1887] MorEx E EP éd 


, Boli 'Thouar's loration of, 231 
Boll o of the Geographical Society, 403, 446 



























e *. 
British International Polar Expedit 
British Islands, Ee of th i I2 W. fowlef 53 
Bum Medial Gas os ynerew. Batten on Physi 


Binh M mor ost Mamalia in ae 


I 532 

British Stalkeyed Crustacea Spiders, T. AL A. aosi 

Bnttany, Wotes on the RG T d Relations of somg of the 
Ol@er of, Prof. Bonney, F.R S., 550° e 

Broeck an den) Rutot, Obeerustions notvelles 
sur le Jufeau de ra Aud sur le Crétacé Supérleur du 
Wainault, 317 

Brooks, Comet (1887 2), Dr. Rud. Spitaler, 352, 424, 496 

T. J.) electe®Dean by the Medical School of Paris, 


Brown (J.), Th Voltaic &ftion, I 
Brown T Allen) p Palseoli Workshop Ploor of 
Drift Period n 89; Palseokithic don 1A North- 


West Middlesex, 554 
Brown-Séquard (Dr. Reyerchey bandhe with 
Cere Functions, 47 ; pe enm den o e of 


Biology, Paris, 344 
Bruce ( S.) eo 259 
pon Lander, M. : ction of Pun ena Titio 
olqntary Micle, 09; J. Theodore Cash, Con- 
e tibi tp to Know ò ethe Connexion between 
Chemical tution and P ogical Action, Preliminary 
ase on fhe Action of certain Arometic Bodies, 


Brahe? on Two Jade-handled, Prof JE, Q Reilly, 318 
Brydgos (Ref. on Curious Subdivision of Colour among the 
pl 


e of Onisin, 
Buchanan (J. Y.): Similarities in the Phyncal Geography of the 
Great Oceans, 33, 76 on the Distribution of ioe 
fare in the Antarctic Ocean, 516 ; io ewe 
Buckland Museum, Fish-Hatching at, 
rete (G. B,°F.R.S.), Notes on ae. Redne Sms" of 
Aphides, S 
ia (Dr: rea Point to TE Parallel pm, be 
far to & e Straight Link, 925 
aime’ to. ic Re 


Bill, Sani on of, 282 
reg de ed E Sciences de St. Petersbourg, £56, 


dig at the negas the n Natural History Museum, 433 


Bois (ff. du), Earthquakes, 8 


PS se Cis), Death of, 255 

Bolton (Thomas), Civil List Pension to, 204 

Bombay, Technical School at, 206 

Benney[Brgf. T- G., F.R.S.): Volcanic Dust from New Zealand, 
19; Volcanic Eruption in Niua-Fu Fnendly Islamis, 127; 
Ee o hesi Structue and Relations of some of the Older 


abe 550; Oldhamie, 581 
Mt nvestigatitons into Thunderstorms of ety 


dd Alexander), Death of, 473 
Born, [s A.), Naio elfsosporum. P 
Bosanquet (R. H. M.), Determination 8 Coefficients of Mutual 
-Inducton, by mgans of*the Ballistic Galvanometer and Earth 
Inductor, 478 * 
Boscovich (Father), of the Death of, 37 
Boss (Prof.), Comet 1887 d (Barnard, February 1 m 
Botany : Unpublghed Diesines by ee ; Butish 
Pu Hymmomy ates Rev. John enson, 4; Sy drum 
enng, Dr. M anell T. Masters, 11; Botanical Lecture 
py Prof Bayley Bellour, 126; Rogeria PA k I 58; 
niyloma Ranch, f H. M. Ward, 166 
p on Herbarium ” and Linngeus's *' Flora Zeslanica,” Dr. 
rimen, 166; Narcissi, G. Maw, 166; Botany of the 
Afghan Delimitation Commussion, W. Bo Hemaley, 173 ; 
Honzo Dsufu D on Botany, 204: Native Plants of 
Australia 205; Botanical Federation in the West 
Indies, D. Morns, m Baron von Mueller on the Acacias 
attles) of Australia, 282; Hand-book of the British Flora, 
Bentham, F.R.S., 341; the m Geo. Maw, 
; Manual of Botany, Prof. Ad e Report on the 
ical Garden, erige i 356 ; Botanical 
Discoveries in the Tombs ht and Mildew 
ean 422; Begoma Vete Hee , 430; Lemons 
developed, Si Pristula vmperiaki 430; Wild 
Wien odil, 430 ; Addition of a Commercial ped 
Botanical Museum of Hamburg, 4 VER Dr. 
Proposed Botanical Investigation of the Higher Monntains ea ol 
St Domingo, ai Thos. Moore's Botanical Collections 
uired for the Herbarium, Kew Gardens, Th d on some Ob- 
S servations on Ealesboteay | in Goebel’s ‘‘ Outlines of Classifica- 
tion and S hology of Plaate | rof. W. C. Wigliam- 
son, F. " HE Mr Garden of Gla«gow, 545 ; Hand- 
book o for the Bo Laborato m 
Private Student, Prot xi joo HU on the 
“Latex” in, M. A. Trécal é 
Bouinais n and A. Paulus, ceo France eii Indo-Chine, 
CAU 


Palletin of the Paris 
Bulleting do la aad coe Saba de P, 
Bulletfas nes, 452 e irem ^ 


fu. L), Preparation of a Sillcostannate of Lime 


to Sphene, 335 œ 
are smee (G. C Anatomy of the Madreporian Coral Funga, 


Bon (C. Vernon) : Preliminary Note on the Radio-Micrometer, 
9; on the Production, Preparation, and Properties of the 


inest Fibres, y M 
Brain: Prof T. füley Parker, 208 ; on the Nomenclature of e " RES: .. 
the, Dr. Wilder, 255; Functional Topography ofthe, Prof | Cacciatore t, IBI 
Ferrer, F.R.S., 453 ae. (Mrs. oth Through Me, Fields wi Lit 579 
Braun (Dr. C.): Kalocsa Observatory, 59 ; Swasfot Observations admium, Chl ride of, 551 
in Hungary, A. M. Clerke, E Cecliqs C caton of the, 280 ` 
jos Longitudes in, Admiral E. Moucher, 100 fhe Birds P» Action of, and Theine upaa VOlantaey Mage T; 






ere Brunton, F.R.S., 5 
Bredichin (Prof. Th), Tails of the Comets of,1886, "474 
Bright (Sir Chas. T.), Elechic Té@legragh, 282 " 
Brines, on Ice and, J. V. Buchanan, 608 Calc his bieiacence of the E of, 4&5 . 
Bimo Univernty PES Reduftion of the Salaries of the | Caldw (Wy EL), Embryology ‘of 


ties as 326; Albet Fry on, 345 pialia, 524 4 

gimi Rural History, its ea Prof. Alleyne eda SA General Directory of the Seeger qid Ag Der 

Nicholson, 148 ment, 320 

Britain, South- Eak, on the Establishment of the Roman, Catico- Prin the Palissy "i tH Life and Labburs of Jobe 
Dominion in, Sir G. B. Airy, F.R.S., 562 Ei. , F.R.S., Edward A. Parnell, Prof TE Thorpe, 

Britsh Association and Local SE i aus 18; Pune aI 


de A adde Royale de e. 
ian 


Bate pni 3 LE ad de de Niceville, H. J. Ele Nf - 
è v. 


Cairo: Edfthquske at, 15; Valja in, Majd E. T. Plunketiy 


onotremata and Manu, * 


Officerfor the Baie Meet cali a MS anou? ore ak ro W A" a slt 
Ep dd Columbia, Indian Tribes of, rant Boas, 568 in Southern, on 
British B : mA: E Ng 285 


*h Fl Hand-book of the, d erben F.R.S., 341 dest Clanes p si 
Brifish F Catalogue of, E ë Calorimetric Bomb ande e Measurement 'of Heats of Comt on, 
British Fyfagi, Hymenomycet hn neve, 4 M a $ PP 
British FE den -book of, e orimetri on Bick Children, sj. " . V. 






` ya at f ri 


è 


. te kd e 
Nu ev 


P? Cyatralblate Physiologie, 612 
` Min 











bA oo 8 = NUM "e j M "uU ` 
* ^ e * hs 
SS P: og e N 
dedu ^ p zis a " INDEXO * [Nasure, June 9, £ 
we — A SS = = 


7 , Hgberf Hodd, 53; Dr. H. A. Hagen, E. W. Cla e 





























. 
Cambridge : Pnuo iod see, 5 454; Chdiera F 
Chase Roy, 223; Walter 


ae Tea- Planting in, T. C. Owen, 
e ipu 544 
ration of the Orinoco, 446 


Chaffaujon 
Chagos ee Dr. Otto Finsch, 497, 
de (M. J.) ay Den im Myriapods, 288 
Chaldza, Sas and Mineials from, 359 
Chaleur rayonnante, Sgr une nouvelle Méthode faire « 
Mesures absolues de lg, Knut Angstrom, 580 
Chalk beneath the Logdon Clay of the London M the 


354. Water in the, Robert B. Hayward, F.R.S., 335 
Canadian Plants, C e of, Prof. 350 Challenger ition: Zool cal Results of RA Ies 
Canadian Species, -book of <, with Egamples from, of the Scientific Results of the Exploring Voyage of the, 


Sir J. W. Dawson, F.R.S., 2 
Canal and River Englneeringes Bavid Stevenson, Major Allan 
puo Ea. Ti 
video ki Ana an Modera Times, 


Chancourtois (M.), Death@of, 5 HA 
Chandler (S. C.): New Varia es, 3097; the New Algol-Type 


Charleston Earthquake : Report ou the, Prot T C. Mendenhall, 
I ; Infinence upon the of the fnhabitants, 281 ; Capt. 
nttop'a Report on, 351 

Charts, Atlantic Weather, . e. 

Chanyeau (A.), Action of Glycose in Development of Af&mal 

H 291 
Celtas e, Preliminary Note on the Fossil Remains of 
a Ceratechelys sthenurus, from Lord Howe’s Island, Australis, 


D 
Capa, Ett Tadnsdve Mg cin Sohn Plopkinson, F.R.S., 


Gan Borod, 444. 
Cae Horn, Temperature off, 
Carbon, on the Action of EAE ofp on the Anhydrous 


Oxides, M. Hug. D “= @ o Prof Thos, H. Huxl , F.R S., 615 
Carbonic Acid in the in the A ago Chemistry : Chemical n and Physiological Action, 

arey (A. D.), his Pn a 475 Connexton between, Dr. James Blake, 6; the Decomposition 
a hie liste of, T. G. Benn, 9 . of Bicarbonate of Ammonla by Water and Diffusion of its - 


P beu of, 16 ; s Acclimatisationtf, 58 
Grp er (Dr. P. Herbes, F. RS): the Sup ef yxostoma- 
1n eina rosacea, 535 ; and Robert idge, F.R.S., 


caries D) eridh Results in Pure Mathematics, -292 
aN (Lewis), To-find the Day of the Week for any gryn 
€, 517 


ote. e aho Human Bones found*in Quaternary 
(M. Emile), E Ages préhistoriques de 1 Espagne et 


caster Aci vent) eforta egong Fis F ish, 


d Mee 
A.): me Axolotl 19 sicco, 1 ine and Fresh- 


Components through Atmosphere, Berthelot and "André, 23; 
on Atomic Weight of Oxide of Gadolinium, A. E Nord 
. jold, 47; Chemical Soclety, 70, 143, 358, 407, 45} 503, 
526; Anniversary Mee of the, 536 Monrasns Re 
sen chee on Isolation of Fluor, 71; Chemical Anthmetic, 
yåney La Lapton, 74 ; Experimental Chemistry, C. W. Heaton, 
e cel Physics, Prof. Josiah Parsons Cookg's, 100; 
Action of Manganese on the Phosphorescent Quality of Cas- 
bonate of Lime, Edmond Becquerel, 168; OM or New 
C Which is Fittest for Survival? Samuel Philips, 
270; € reote on Chemistry, Sir H. E. Roscoe and C. 
Seboilemmen 318. 316 ; Principle of Maximum Labonr and the 


Laws of Chemical pe 382; an the Coefficlents of 
E Fishes? 47 Chemie Affinity, A Chemical 
Casey (John), x Sequel to the First Six Books of the Elements ago Muller, Preiss! eae Light on Mix 
of ste Euy Intfoduction to Modern B and C 1 Dr Prmgsheum, 552; a Question 
^*^ ^, Geometry, iu for Chemistz, 84; CRemical Constifüton and 
e 4 Cathe]. Theod TP. Lauder Bronffn, F.R.S Coni Physiological Sere Cont butions to our Know. of the 
* tions to owledge of the Connexion between Chem Connexion ba&ween, Preliminary Communication on the 
e Qonstitoidn gad Physiological Action, eCom- Action of certain Aromatic Bodies, T. Lander Brunton, 
*  faurfcation ¥ -Å ceriain Áromabic 599 e F.RS., and J. Theodore Cash, 5 
Capeagnes (G. A. ene telegraphy, 192 Chert, on ‘the Character of the B of in the Cafboniferous 
om od Cassis parka js? Limestone of Yorkshhe, (Geo. J. e, 582 
a  acsuslopere, Prof, à Chevreul (M. Medal presented to, 144; Resignation of his 
> @Castilboa Babber-tree of Central America, oe é Membership of the Academy of Sciences, 255 
á amand), ee of Species, 76 Chi Manual Trainmg School, 444 
ber of Toes, Observations on | Chine: Folk- ua M Stewart Lockhart, 281 ; Retum of 
H d tated B. Ponlton, do; William White, 125 ; 


je la 437 œ ° 
Mo W. yan, 350 


Ce) 
. Çelostine, Recen “carer Deposit of, E. G. Madan, 391 ; 
Solly, 414 — » Py 


T3 oss Soeg ben, Gozo Const uction Ki the, Prof. 


Action of Tetra of Carbon 
olera Fungus, Cam Dr. E. F.R.S, 171, "rs 
Chas. Roy, 2 ; Walter Gardiner, 271, 319 ; George Mamee, 


Chion artigo cob d TUN M of M. He Duentis p "d 


. R.S., 502 319; rookshank, 344 
Cadis, uu dA 3H e| Citania Society of Science, 336 Pn 
sya la cen Germany, Results of New, 281 Christie (W. H. M., F.R.5.), the Earthquak& 462 . 
enary of the La Pérous® tion round the World, 443° es, Gilded, ward B. Poulton, Ea 
entennial Exposition, New Or , Educational and | Church (A. H.), Food-Grains of Indis, Prof. John Wrightson, 


(pirum a a fs orld's Industrial and Cotton, 24 I 


er, om the Composition of the AUS of,.M. G. Igchartier, 


"T Lord Howe Iland, Andrelis, |, 
Note*on the Wpesil Dai Renin Qf i Cheloniin to ther, Gali ind occiubéd Sahida, Natural Jario? of, * 
p F aE ae a ected wit bna Guilds fond Institute, Distributi d. 58 
s esca: conn o n e on o 158; 
` RS e promy Saca 1 .* roras 494 | dl 

b a? . e k^ e » e 

e e e e e. e 
* e. te 2 e eg d . Å e ° z & ha, 5 
5% e e LI . P P e 9 * us 3 e’ * e 
: ue due Eg M a S à sis 


Cerebral Localisation, Prof. E. A. Schifer, F. R.S., Sg Ka E. 
das of,. 
* 












3 
and Sun, 366 
and High Art Education in the 


280 
* Equation for Substance applied to 
JAS Young's Experiments on Alcohol, Prof. 
“and Dr. Sydney oom 262, $45; Prof. 


), on the Internal Cody of Thermometers, 94 
W.) Abnormal Cats’ Paws, 345 


OS fof. John), Culmmating Sauropuda, 391 ? 
„A. M.) : Sunspot Observations in Hungary, Carl Biaun, 
, Mi A Aurora Boreal, M. S. pue 433; Dr. E. R 
n Homeric conum 85, 60 
Clifford ? kg. R.S$, Lec Dd tays 270 
Climate.of Northern ESrope and id the ror Stream, 91 
Climatology of the C on District, 14 
Clocks, Electricity and, T. Wilson, 173; Prof. Silvanus P. 


Thompson, 2344; H. Dent Gardiner 198, 231; “‘ Horloge" 


OD, 4 e 
Clo& (M. Ch ) and M* E. Grimanx, Erythrene, 288 
Cloud Knowledge, Modern Developments of, Hon. Ralph 


Abercromby, 575 
Clouds : of, Robert James Reilly, 391; on the Forms 
of, A. F. Osler, F.R.S., 164 ; Iridescent, Jas. C. McConnel, 
533; G. H. Stoner. 581; Nomenclature of, 406 
Clyde Sea- Area, Bathy-orographical Chart of the, 334 
Coahuilé Meteorites, 6. W im untingdon, 451 
on the Age of, an in the Region traversed by the Rio 
Grande del Norte, 
Coal-Dust ey ADU 222, 2 296, 34 
Coal-Mines, Explosions in, W. N. and J. B MIT Prof. 


T. E. Thorpe, F.R.S., 1 
Coasts or North Africa, Study of the, Dr. Theobald Fischer, 


353 

@obra, Death from the Bite of a, 111; Supposed Suicide of 
the, R ©. Oldham, 560 

Cocflenille at Rodriguez, 179 

Cockroach, Structure and Life-History of the, L. C. Miall, 65 

Coco de Mer (Lodoicea seychellarum), Gen. Gordon’s Collec- 
tion illustrative of the, presented to Kew Gardens, 494 

* Cod, Curious Knife found in the Thick Flesh of a, 545 
Cod-Fisheries (Norwegian), Japanese Misgon to inquire i&o the, 


158 
Codices, Mexican, Z. Nifttall, 307 
Coefficient of Mutual Induction of Two Coils, Method of 


measuiing, Prof*G. Carey Foster, F.R.S., 45, 478 
Coefficient of Self-Induction, on the Determination of the, 


sy r3 : 
Coils, Inductionless, Dr. Aron, 383 
Coils, Method of measuring ae atual Inductign of Two, 478 
Cobbert (Piof.), ¢ Cassio 
Colchicine, Properties of, cd, 432 
Coleoptera, New Zealand, Da Sharp, 177 
e Coleoptera of the British Islands, Rer. W. W Fowler, 531 
Colin (Dr.), on the Population of Bambouk, 22 
Collecion, National Science, 252, 272 
conge of France, proposed Enlargement of the Buildings of 
e, 517 
llego of Physicians, Edinburgh, ‘proposed Establishment of a 
* — - ratory for the Prosecution of Original Resggrch, 399 © 
. Colleges, University, Prof. Jowett, 441 
Collins (F. Howard) : Herbert Seien Definition of Life, 487 ; 


Vitality and its Definitien, 580 

Collot (M. L.), on the Age of the Banzite Formation in the 
South- East of France, 

Colocasia, Disease of, in Jamaica,*478 id 


Colonigk Conference, Sir Henry Holland, 5 


Colonial d&d Indjan Exhibition, John E n, 16, 81, 225 


9 Colonil Sci and Art Schools the Department of 
Science and AR, 442 
ar Disappearance of Bishop's Ring in, G. H. Stone, 
I 
Colorad& Phenacite fro d L. Penfield, 451. * 
a e els ur the Blood, T ce of Extremes of Temperature os 
ring, 613 te . 
Cale Apparatus, Vop Kries, Dr. Konig, 336 x 


Colles lod of Plants to be preserved in Aleohol, 


e ` ja ath ? | e 
e e. 


à n. 
















os D e P b: é h RON ; 
e "reto * = 77 
. r 
: Pd MN ET J 
A - E em 
INDEX t ee ° ex ^ 
e 


how to make, Pref Hugo de Vries, 149 ; Selmer Schénlang, e | 


173 e . 
Colours of Metals and Alloy, Pil. N Chandler Roberts « 
Austen, F.R,S., 106 a > 
Colours” a aera of ülustratisg Compinations of, HE G. 

Madan, 5 nee 
Colson M Ajbert), ° 
Colton P.), Practi vu 


Cofnets ? MEE 
Cacciatore, 181; D Mi eatwonth Teck, 
; Dr. Op 


cux ad d 7: Prof. 


`e Svedsiru , 1343 
Pare 424; 1887 d (Barnard, February 15), 
ust and® Second of 1887 Aue Second ot 18 
3535 s 


P nc 583 5 oka ta (1887 $ 
roK roge 


der ae Ss Mead eed e E KE 
ss 134; Dr 23 Comets, 
ote on the Ori ey AUR of a 


1887 d (Barnard 2), 402; Tails o oy of Nom, 

Th. Bredishin, 74; Southern, 329, "Comes and 
k wood, 4 

t Ale pr. È. R 


Asteroids, Prof.®Daniel 
Commercial cease Anal 
, Alder Wri : 
Compass in eviation of the, considered practically, 


Ver. 4 $ 
codi Transmission of Power by, 272 
Con 


Koen ee on Genus gloria maris, 230 

Conder (Capt on of Hittite Inscriptions, 422 

Congg: Dr. s Exploration of, 232; his Map of the, 354 ; 
peT ei Grenfell's Exploration of «he, 596; H. M. 

615 

Ga pong dca of, 477 

Connecticut Valley, Tuassic Formation of the, 141 

Constant of Aberration, New Method of deis uma the, M. 

OLEW, 263, 282, 407, 424, 431, 454, 479 ; M. Houzeau, 377 

Constantg of Dielectric, Prof. G. Qu cke 

Constitution of Matter, on certam Mod 
Graham's Ideas concerning the, Prof. T. 


E MTM the Liqfid and Gesect States of Matihr, Pre- 
ote on the, Willy Ramsay and Sydney Y ogng, 


. e 
eria maris, J. C. Melvill on, 230 
cody (Prof. J arsons) ChemicalePhysics, w 
Combe Rock, Clement Reid on? 5a 7 
Copper, the Higher @xides of, 141 » ^ Pe 


Coral Reefs of the Solomon Islands, Dr. I9. 5-Quops 
Corea,» Ggol f, 518 
Corefouus Americar Whitefish at Baghy Parkesé e 
idn of the, Prof. ® P. Langl@, 52 
sre des ony and, Elements Z B. PLE BI a 
erves of & * 

Cae Sounding a, Prof. John ae 

Pyremeters, and Seismometers, Dr. 
Cra fish, Fresh-water, Green Gland of, 459 
Crimean’ line of Phosphorescent Danie, on dian , 


ouse, 


v 


orona, 
Human "Émbeyo, 3 
152; n Poin ( 
H. J. EC fara 
197; W. Worby Beaumont, 296 


Crookes, F.R. S., 310 
Critical T. woe EMI Aud Oxygen! 
Crocus, the, e Eeorge Mas AR 
Crommelin (A C.), In 4 
Crochgs (wien, B.R.S): on the Greene g MORES e 


escent Alumina, 310; no Radfant-Matter* Specigoscopy, 


on of the Residual Glow, 425, 447 . 
coste Dol T ieri Teol in Animals’ Blood, 191 * 
Crookshiank holera Fungus, 344% 
.| Cross as a Sun 2 tol De 'C E Dryer, 345 . 
Croydon Digrict, Climatology o the, 14 . . EJ 
Cruise of the Marchesa, E. H. Guillemard, $69 ' 


T 


talk eped, afi Spides, F. °A. A. Skute, 


Cruls , es Am of Hs 
Coe Sin aie v a 


Ctustacea, Bri 
532 


C togams, Flora e£ A a including” the J € 
cat pier: “polarisigg Stedie, eon "pais «C 


emu gi. TERN 
no . e. 5 
Rinman i DUE Tighe "Clelwdf] 3931 ° De e 
. 2 e e . et * e 
. See a > e e ^. . tg = ‘ 
-. ° E dE * " yi 


» FI 2 


[ i. © DI os t. P M 
*4 9» e a . 6 ie ° : e. > 
" 9 A > e. e's e 
a e. * 
e. eg . 3 v 
* 

. m a ? e * rs e 

eC yd o 2. ' o INDEX 











* . HE v the Tamar C: Cuve in Pya an and Apes, s 
" e (Major Allan) : 
p > David Stevenson, 166% Marli pros and EM 


ri inery, H. Ro 
Curent Sheets, on dtes Horaee Camb, 2i R.S.,°574 
* Currents, North Atlantic, ments made to determine the 
Difection of the, Piince A of Monaco, 288 
Curvature, Ciitical Mean i Riguld Surfaces of Repation, 
Prof, W W. Rucker, F.R.S., 
Curve, Lum M Man and pe Abra Cunningham, 45 
Curves, Tranbe Hering, 576 
Cutting of Polmisng Prisms, on the, P Silvanus P? Thomy- 
son, 184 . n 

Cycling Budget, 231 ° 

Cyclones, on the Relation between Tropical and Extra-Tro pical, 
Hon. Ralph Abercrgm bercrgmby, 4 

Cyclones qnd Consurreat Storms and Hyn gnitangs, on the Rela- 
tions that betwten, M. H. Faye, 599 

Cyclonic Yomg Central ‘Calm i in, 575 

Cyclonic Theories, Atmospheric ovement Connexion with, 


crane, xe Variables in, D& Gould, 282 
lum, Peculiar Confo pio the Flowers of, Dj. 


Masters, 142 , 


e ° e è e 
Daffodil, Wild White, 430 — e "- 


TQalcarlia, Central Sweden, Brilliant Met®or seen in, 495. 
Dall (Dr. W. H.), Early Chinese Intercourse with Am 
er (Rev. Dr, F.R.S.) Changes of Tem 

Mori the Lower Forns of Organisms can be adapted by 
Slow Modifications, 5 

Dana (Jas. D.): Reveldions of a Dissected Volcano, 93; Vol- 
mue Action, 4 

anger, Rule for Escaping 2, Frank Morley, 345 e. 


D iminary Account of the ae of the 
ye GW) n at Grenada in August 1 287 


Darwin e rancis, F.R.S.), on the Effet of Certun 

"s Stimjili on Tissues, 429 
dd D Dr G. H., F.R.&.): on i ecobfs Fi igure of f Equifbrium 
fer a Rotating Mass of Fluid et ; on the Dynamical Theory 


of the Tides ef Long Pernod, 287 
Davenport (F.), Elements of Harmony and Counterpoint, 339 
Dawson (Qr J. W ,e F.R.S.), rir of Zoology, with 
^. M erra dedu Canadifa Species, 29 2 
P Day gpr. Francis: Lochjeven Trout, WT Fish Culture, 2 
2 nis the Weel? for any given Date, to find the, Lewis 


* 4 Debrements 7 Ved of ‘Temperature and ah 2 A Hill, 


» paiga, igi abd its, F. Howard Collys, 5 


Deighton ), the &Jementwof Euclidy 269 
*  2Delagg (Yxes), a New Function of the Olea in the Inverte- 
biatesy 
- Denaryay (M. Eug.), on the Action of the Chloride of “Carbon 


om Anhydroul Oxides, 288 
e  Démonfiques dans l'Art, Les, 376, 454 
.) erches Anatomiques et Embryojpgiques sur 


poides, 
Meteor,,161 ; Meteor of December 28, 1886, 


Dey Ne ): 
. AN pul Metegs, 606 ; Fireball of Decgnber 4, 1886, 
© 

29 

. Denza@P, F.)?the Andicfnedes, Movember 27, 1886, 231 
* ent of Sajence and Arg Schools of Science Art in 

e Colonies and the, 442 e e. 
Depogis of Volcanic Dust, Prof. Geo. P. Merrill, 174° 
gona: the 


Depew Marcel), on the fntenaity of the Magnetic Field in 
Electric Machines, 23 ' 
, Ja (B. ) Metal Films arising from the Disruption of $ 
e 
eas. ee shtie Blater, 497 
iabetes, Acton of Belladonna and Opiumiin a Case of Acttte, 
e 


Dieter of the Sun, Reseaiches on the, Heir Auwers, 


TDiamqnds. , of Frange, Proposab to sell, 1 
— Dane ett txpglenced by, under o Action ef 


^ Litora, rg "water, in the Bagrhot* Be RA. Irving, 
ol 
v iret. V) Aie Hye ante Ufor Japan, 53? 
'. © ge LU e. . * . 
^ 3 e e P : 2 P . . : 
^ » 2 9 > - 2 i 










Dielectiic Constants of Fluids, 
Dielectic, Experiment to show that~ 
asa Thickness of the, Profs W. E^ Ay ° 
526 ' id 
Diener (Dr. Carl), the Geology of the Lebanon, h Š 
Hull, F RẹS., 10 Sée, 3 ad 
Diet in Disease, Prof. G. 27 e : 
Di-isobutylumine, on the 5 Hyiceomte and i pito fite of, MS. 
383 
Dimensions of Physical Camtcles, the Augiiecer on, 3e; 
Dimmock (Georga. Fish-destroying Insecis m the ma fue. 


327? 
Dismfectlon by Heat, B. Stachan, 7 5 
Dispersion of Plants by Birds, D. Morris, ISI 
Ditte (M. A.), Study of ife Alkaline Vanadates, 600 
Doberck (Dr. W.): Typhoons, 36;9Law gf Storms in the 
Eastern Sess, 135 ; and the Hong Keg Observatory 229 
Dodge (Frank S.) ; Kilauea after the Figption of March 1886, 


451 

Doldrums, Electrical I}ıscharges in the, David, Wilson-Barker, 
584. e 

Dolmens of Enfida, AT i e 

Donnelly (Col J. F. Noimal School of Science and Royal 
School of Mines, 271 ; Industiial Studentships, 413 

Dorno (Alessandro), Notice of, 231 

Double Sta, Sees Method of Determining the Distalice 
of a, A. A. baut, 206 

Draper (Andrew S.), Educational System in New York, 445 

Diaught and Dust, Permanent Matnx Excluder of, T. J. Porter, 


569 
Dryer (Dr. Chas. R.), the Cross as a Sun Symbol, 345 
Dublin, Royal my Cal of, 311 
Dundee eer 

158; 
Dunér dares ); 


e, proposed Chair of Anatomy at, 

mal S im connection with, 349 
Gore's Now Pieri 5 

Dungate (E. 


I): Neg Fare , 29 
Dust, Coal-, Galloway, 222, 296, 343 
Dutch Colonies in in South America and West - E. 
Martin, Dr. A. Einst, 459 
Tiectrolysis of Alkaline Solutions, 382 


Dauter (M.), 

Duthie (Mr.), Repoit on the Botanical Gardens, Saharunpur, 
356 

Datton's (Capt.) Report on the Charleston Earthquake, 351 9 

DyeréW. T. Thi &KR.S.): I ha Cultivation in 


India, 227; Tabasheer, 396; a 
Taste of Sweetnags, 557, 

Dynamical Theory of the Tides of Long Penod, onthe, G. H. 
Darwin, F.R 8 , 287 

cal Units Mass, Weight and, Robt. F. Hayward, 

F.R.S., 604 

Dynamics, Lessons in Elementary, H. G. Madan, ae 

Dynamics of th and Disease, Life Eneigy ol PEN 
Major Nathi. Alcock, 366 

Dynamo-Buldmg, Practical, for Amateurs, Fied. W. Walker, 
294 


plant which degtroys the 


Earth's Current in the Telegraph Lines of the Gefman Empire, 
Dr. Weinstein’s Observations, 3 6 


Esithquakes: Ty. F. A. Kprel, 8; H. du Bois 8; Thos. W. 
Kingsmill, 319 m Op on, 600; the Eaithquake of 

€ February 887, 419; Rev. S. J. Peny, F.R.S., 438 ; W. 
H. M. kde F.R.S, 462; the Charleston 


uake, 

Report og, Prof. T. C. Mendenhall, 31, 36, 134; Tafluence 

the Health of the Inhabitgnts, 281; Earthquake in 

Beira Alta District, 5%; in Switrerland, 84, 205; Prof. Forel, 

; at Cairo, 112; at Chios, 112, 158 ordheinsund, West 

ast of Norway, ^58; dt Smyrna, 112, 158; Earthquake 

Shock at gie 1ta 99; at Tchesme, ee ierra 
Leone, Ja h 

"Reginald H. 


os M. Me 
ud Lr Recent, PCT P. ‘Oneill 
e 197; at Acai, 350, 376 i» Zanch 
at Vilayet Konia, in d 399; 


; in Venicel 350; 
50 
lartaat Points ın the Inves- 


Minor, PIE. 
Histo 
tigatioA in Ja Prof. Vr Myne, 559; Hal tiajuske in 
South Eastern Illinois, 444 ; 


th- Western Indiana, 
in Philiatra, 444 ; Earthquake pof February 23, 55 "Does Hane 


"ie Marseilles ory, 455; in Italy, 479; 
*527; Earthqual Shock felt qt Mandalay, 472 ; nae 
Im Norway, ee Reuch, 517; Rire, Clement 

. e. e . y 

e e 
ME { ^ Ba 5 
e 

* 3 > ° P ` ee 


2 a s 





.* INDEX ° Lj 








Elliot (Sir Walter, F°R.S.), Obiguary Notice of” 543 ° 
Elliott (Archd. C.), Units of Weight, Boss and AM 605 e .' 
Elliott (Henry W,), 1n Arctic Provipce, aw q * * 
Elhpsoida? Current Sheets, en, Horace Lamb, F.R.S., 57, 

Elliptical Int 575 . 

Ellipticity of Uranus, Prof. W. Valentiner, 614 . 

Elwes (Apt. H. J.), Bofrfles ef India, Lionel de Njcéville, * 


with Fire-Dgmp, 527; 
es of 1755, 1884, and 1887, 







438 ; L*pidoptera-Hetegpcera, 503 
Pn eny of the Anthfopoid Apes, J. Deniker, 509 
Embryology of Mono and ieli wer Caldwell, 


»4 


af Schuster, F.R.S., 549 Emin Bey (Dr.) : Proposed Expedition fowRelief of,:83, 177 ; Dr. 
Mador, Travels in the Wilds of, Simson, 437 unker on the Best Rote by which to reach hime Bae 
Edinburgh : Society, 71, 191, 454; R Society, tanley’s Expedition, 283, +; 446, 475; Arval of Dr. 
REN ded 379, 551, 5993 College of Physicians, 399 ; Junker's Caravan, 475; Short Biography of, 497 . 
R Bbysical Societ 454 ; Scottish Meteorological Society, | Encyclopædia Bri ica, 314 * o 
75 $ Encyclopædia of Science, Trewendt's, 58 . 
Batson (M3.), Illness of, 257 Encyclopedic Dichonary, 485 ay 3s 
Education: Indusgylal end High Art, in the United States, J. | Encyclopedie der 593 e 
Ed Clarke, We Odell, 97; Association for Promoti Endowed Schools Cémmitte¢, Report of, 611 - į 
e 


a Teaching University in London, 179; Japan Educatio 
Society, 204 ; the State and Higher Éducation, 457 ; Neces- 
sity for a Minister of Education, 481 ; Organisation of Indus- 
Education, Prof. Huxley, 493; Technical Education, 
92; Educational Exhibits and Conventions at the World's 
ustrial and Cotton Centennial Erposition, New Orleans, 
245; Equcational System in New York, Andrew S. Draper, 
445 o : 
Eels discovered in M , 400 
Eggs, Birds’ Nests and, H. Seebohm, 236 
Egypt: Specimens of the Different Strata of Soll in the Delta 
received from, 111; Botanical Discoveries in the Tombs of, 


40 : 
Eichler (Dr. August Wilhelm) : Death of, 443; Obituary Notice 


Endowment of Medical Research, gio 
Enfida, Dolmens on, x = 
Ihardt's (Baron i ) 6 1 546 


Engine, thg, on the ensions af PR ical Quantities, 462 
gmr Cang an River, Davjé Stevenson, Major Allan 
unning 
ex, 


e 
Engineering Laboratori&, on the Use and Equipment of, Prof. 
lex. B- Kenftedy, 235 2 
Engineering, Marine, 242 e. 
Engineering :* on the Conversion of Heat into Work, W.* 
ermon, 387; Hydraulic Power and Hydraulic Machinery, 
H. Robinson, Major Allan Cunningham, 460 
ler's Botanische Jahrbucher, 405 
En@lish Coasts, Erosion of the, W. Topley, 37 


of, 493 * Entomol : Notes on the Recent Sw of Aphides, 
ight Product of Two Sums id G. B. Buckton, dst Meu ien Se» 
- Ekat Scientific and i ition at, 133, I9I, 335, 453 à ; the idoptera ymefioptera 
pc OF Mies: oh Klein, 167 ; Macrg Lepidopteia of Trast 
Elastic Fluid, on the Movement of an Indefinite and Perfectly, Sussef, J. Hy. A. Jenner, 230; Miss or À. Ormerod on 
120 the Hessian Fly, 256; Entomelogist’s Monthly Magazine, 
ty, History of the Theory of, Isaac Todhunter, F.R.S., 473 . . P 
G. G 313 Entropy, Feliz Lucas on, 45). 
Elasticity of Bending of Pue Zinc,eCopper, Tin, and heir Ent Rasuncul, Prot. M. Ward, 465 é 
Alloys, A Silver, Use of, in hotggrapib 422 . » 
Electricity : o-Electfic Machines, on the Intensity of the | Epidermis, Structure ofghe, Dr. Blaschko, 551e "E c 
Magnetic Field in, Marcel Deprez, 23; Electro-M , | Equatorial Observations of the New Comets, %82 , e. 
y Elechic Con&uctibity of Vapours anf Gases, Pd «one of almost Perpetual Electrica} Digchaage, Hon. 
f. Giov. Luvini, 85 ; Electric Charge on the Atom, A. P. e by, 7 e-8 sS å 
Laurie, 13g ; Electrical Metionome established at tho Paris Eftulibrum off F1 aa e e 
House, 158; an Error in Maxwell's '' Elechicity and Equinoctical Gules, Qr. R. Mullen 612 «e e o_o . "TP 
," 17a; James C. McComnel, 172 ; Rg. Henry W. | Eick (Dr. Wentworth): Barnard's Comet,grg8 ; Gamse? Phe- . 
Wesson, 223 ; Prof. A. Seydler, 512; Electrical Phenomenon, nomenon, 391 a ° P ° 
Thos, H 173; Electricity and Clocks, T. Wilson, 173 Ernst (Da A ), Dutch Colonies in South America and he West : 
Henry Dent Caviner, 198, 231 ; Prof. SilvanugP. Thompson, Indies, K. Peal P . 
© 224; “Horloge” on, 438 ; Electro-Statics, W. A. Vaschy, Erosion of the English W. Topley, P? T 
; Lives of the Electricians, W. T. Jeans, 270; Electric Eruption, Volcanic, in Niua-Fu Friendly slands, progr. . E e 
5 


26 . 

Telegraph, Chas. T. Bright, 282; Latest Industrial Bonney, F R-S., 127 E 
Application of Electric Welding, 331; Electromotive Force | Eruption of t Tarawera, 406 M72 5 Meteora}ogical çon- 
f the Voltaic Arc, 331; Quadrant Electrgmeters, 331; ditions at the Time of the, Capt. fW. Huttow, 329 


Oo 
Electricity of B. von Kolenks, 433; Propaga. | Eruption of Margh 1886, Kilauea after the, 45I 
Pyro- city of Quartz B. von $33 rup argh Ku REA h. 
e 
e 







-, tion of, in Telegraph-Wires, Ed ; Eruptiong New Zeslaad, Red Sunsets an q. . 
^ offered to the Inventor of & Cheap Method for Boilies Fraser, 224 B . e a 
tion of, 350; Spiders and Electric 351; Blectrolyms | Erythrene, MM. E. Grimaur and Ch. Cloez, 288 ? S. s 
of Alkaline Solutions, M. mue t ‘ormation of Peroride ha Be ? Albert Colson, e. 
aw of H en by Electrolysis, . MÉcharz, 384; Electric H. Rink, PAE A, H. e 309 e 
Motor its Applications, T. C, Martm and Jos. Wetzler, Eskimos, some Popular Errors in regafd to the, John Murd&ch, , 
Prof S. P. Thompson, 410 ; Equatorial Zone of almost Pér- 518 4, eg KJ 
tual m: cal Hon. prio dept 487; RAS Nd ae 158 . . et ce 
ent on Glectri Resistance of 5 opper, Fa e. 
hnd Iron Wires, ori Bidwell, 5265 Gas-Laghting by^| Etheridge (Robert, F.R.S.) and P, Herbert CaPbeitter, *the : 
ity, 569; "Electrical Di in the drums, Blestoidea, 267 — 
David Wilson-Barker, 584; Train li glossa itd reium rad ira CMM Quedenfgldt 4p the 
; Note on the Derelopment of Vo tm eric > NES 
Ocdatiof C. R Alden right, F.R.S., 598 5 Pfactical Ethnol Pal Collection presented by Gen, Genteto eee 2? 
c Béegiriclty, Prof. W. E. Ayrton, E.R.S., 601; Electric E Museum of Rome, 496 2 88. P 
77 Locomotion, 61 Ethnological Mgis&um ab Ballin, Offening of, 180 e 
Elemére PIL EW. Galloway on the Recenti ionet, I33 e , Ethnology : Canni tand jts Prevalence in spam i, 
Klephantiasla Species of, Investigations of, 47 Times, Hẹ&r Ri Andree, 350° ° , e Pe 
e Eliot i eet sb resent Position of Science In the Secondary | Etfology of Soffit er, E. Kl F.R. dta a. 
Schools df Amegica, 375 " œ K Eacalyptug-Trees discovedid iB, 423, 7 ANC 
° )e st f * r * t -e f : P e e 
C ° . f e E . . Cece . : ee 
ee a = - A4 £ .. d ? 


> Beats, Seq io be Fini gie ka the Hees of 


* Feinando Noro P 
A8 d^ 


* Fes a 


gg, ETT EL D&ghton, 369 
M oor 


Eurepe, Northern, .Climate of, and the Gulf S 


Evilution, Fdttors of Organic, Her 
Romanes, F.R.S., 362 


Ewing (Prof. J. A.) : Seimmometry in 


metry,:172.; on meters, 606 
Strong Fi 622 
Ex n of Solids by. Heat, &ecture 
À 894 GE. Stromeyer, 126 
Experimén C. W. Heato&, 74 9 


Bones of the North. 0 Th 
Explosio& of Meteorites, on 
losions in Coal- Mins W. Nang 
Thorpe, F.R.S., 
Extension of the 


Corona, Profs S. P. Lang 
Eye, Influence of orne piots, the, on 


. yations, Prof. Seeliger, 59 - 


52 ge 


Falk, (Prof), .Peristaltic “Movement, 


264. 
Farlow (Prof. W.-G.), Injurious Fungi in California, 


Fermer's Crop, Tobacco a, Philip Meadows Taylor, 
Wrightson, 52 


ns, R. Webb, 340 
9I 


aropeag Prehistorie Races, rof. A. M. Keane, 5 

Erolutjch of a Satellite, Tidal Frictioft and. the, Jarl Nolan, 
Spencer, Dr. Bel. 
peh, 75; on Seistho- 

;eMagnetisatton of Iron in 


on:the, H 


Gemia, 4 
A Further, D? Geo. $ Burch, 165 


3 
P" Atkinson, Prof. èT. 


TN 


A ce Du of the Afghan Boundary, dete Aitchfon, 


Minen of the 


Fa bka and .Geology, 71; 
E pd on the Relations that 


exist between 


ncüwent Storms and Hurricanes, 599 


Foye 3. ER x Pas Scosplon Virus, 488 


Whigs), My African Home, 221 
Female Medical Stud ped, in Paris, Number of, 306 


Fér* (Ch9, Senat X Movement, $18 


Expedition to, by H. “N? Radley, 


Ferrier (rg), Tp ctional Topogiaphy of the Brain, 453 : 


pue marilandica, 521 
ewkes 
e U.S. 

the®G 
Fibres, on the P 

C. V. Boys, 575 
Ficus, on the Genus, Dr. Geo. King, 525 
an Club, the Mesex, 158 
held@t atgralist i in Eastern Bengal, 388 

Field, the, with Linnseus, Mrs, Florence Cadi 
ermittent mam, Ten YeureEx 


ish-Cqmagission Steamer Albatross 
77; New 


off? éco 
etschek, 


oger): Repæt on the Medos Vies by We 
the Region of 

M Rg Medusa, 451 
on, Prepaation, and Properties of the 


, 579 


ZO 


. I95 
ostro eal of the. South-West Coasts of, M. 
Comet 1886 407, 59 y Dr. Krueger, 85, 132 ; Dr. je 
me apd Epices’on the | Forpation of Hiesoeiled @ Red Wood” 


e, 383 
Fus. Syübol, the Svan as both Sun and, Mra. J. È. Murray- 


es in Connexion with, 5h 


firebagl 
std iun W Denning, 151 


° Pith cf of Forth, Cs RN or the, 544 


rnit College, Blackburn, Decembew 4, 


PEE RU a 
a ), Death o o 
@ Fischer ( ), dy à the Coasts of MS wie 
on T. 
Fish Work ofthe Unite States anrginlon 54 
à M ue prn rens 5 230 ; e Cul 612; in se: 
rencis Deon Fish 2a 
z 7 Ftc ture? Association, 350 Ww seer aj agonal 
*e Tgablabmens® 444 Fane“ Egg S 231 ; . Fishes 
a ge e e i . S e 
x e. . i P ? p «9 . e 
" 2 5. 3° "x 








-Frankjand (Dr. P. T. 


Eruptions, 224 
Waunhoter t Joseph), Collecting Treatise. 
j 






inhabiting very 
TE In 
7; Phosph 
ish-hatching 
19 “o 


Mare aS (ul ie tater MA 

"Fish lagded A the Coasts-of S 
blshment of an Stution ‘fo 
regard to Fish and Pisherics, a 
Ecuador, -502,; Tasmanian Fish 
Report of the Fish®ry Board fa 
Bomd of Scotland and Beam- 
M cies of dr Mn. E. M. 1 

erald (Prof G. F.) g Experimey 
niversities, 284; on the The 


Substances whose Intmnsic Equati 

the Pressure and Temperature, 358 

Equation for ee applied 

s Expeiiments on, Alcohol, 5 

Fase uither ents on, Dr. 

Flat-fish, periere cf, m Am 

Fletcher 'g. J.), Australian 'Earthworni 

Floods in Southern California, 376 

Flora, Hand-book of the British, Geo 
b of Leicestershire, inclüdi 































the d 
‘in the Paris D 
Breby, 474 


Flem, Al 
Flora of 


Florida : Reece | Helipdia o1\\the Geolo 
D Augus tin 


sink an Artesian Well at ‘ 
76 
Flowering, 


Fluid and Electric pau 1 
Power of, 120 
Fluids, Dielectic Constants o |. Prof. G. 
Fluor, Moissan's Resesiches o b er 
Fluorescence, Red, of Alumin |, 45 
Fluviatile Swamps of New En lati 24 
Fog, E e on of, on 


Folk-Lore 3 Society established 1h\the Philip 
Folk-Lore of China, J. H. Ste 
Folfestone Gault, € De Raie, 296. | 
Fontannes (C. F.), Death of, 214, 263 | 
Fonvielle (W. de& La Mesure dn Mètre, 38 
Food-Grains of India, A. H. Cl arch, Prof. 
Force, Units ot Weight, orm . ie Revi 
534 ; Prof. Alf Lodge, 55 
Forel (Dr. F. A,): Earthq 


442 ; 

Forcrand (Me de), Glycerfnate of Potassa, 28 

Forms of Clouds, on E A. F. Cher, F.R & 

Forsyth (Sir Douglas), Death df, 79 

Foml Mammgia ın the British”? [useum, Ca 
Lydekker, 532 

Fossil Meteonte found in Coal, 











1 
2,! Dr. Guret, 





Fosil Remains of a Chelonian Re,ple, Cerat) 
from Lord Howe’s Island, Aust B Prelumir 
Prof ThoseH. Hurleg F.R.S., 5 

Foster (Prof. G. Carey, F.R.S ), on|À Method 
Coeffigant of Mutual Induchon of \Two Co 

Fowler (Rev. W. W.), Coleoptera d |the Briti 

ae ag a ele La9A. 
rance esulfof N of aur; 
the Depopulation IM ah Fre (| Trans 
Physiology of the Em 765 Wumber o 
"France, 400 ; jasigarition o Rail\\ays in, 
sell the G Diamonds of, PM 
Congrès de Chirurgie in” Paris, 444 Ps 
Enlargement of fhe Buildings of the 


Frankland (G. C., and Dr.-Percy), so "e 
obtained from Air, 4 
7 a New: Methi 
Estmation of Micro-o ja dud 
Franklin Institute, State 
eg ee Philagelp bia Prt the, po i 
Phaser (Laut Kolonel A ~ T: y Red Sun 


and 


bye 


we ! a-o 


| 
j 
fee S: aiii 





e° . \ 





e e 

e’ e e oe x 
INDEX | e. A xvi. 

E d 


ee . e 
Hunt (Thts Stery), Mine Phymoldy and Physiogmphy, , 
578 e e . .- 
Hunterlan Oration, W. S. Sfory, R.B., 3. euis th 
Huntington a (O- oe on fhe C oe * 
Metéorites, $85 iua Meteorhes, 461 
Hutton (Capt. F. ) eorological Cenditions at oa Tune 
of the (bro tion of Mount Tarawera, New Zealand, 323 
Tu rof): and @rince of Wales on the Impenal nstitute, 
T True cons of the Imperial insftute, 305: : 
Ro and eStientific Federation, ,289 ; O 
EX on, 493; Prelim Nate on the Fossil 
e Rem of a Chefonian Reptile, Co alotive sthesurus, from 
Lord Howe’s*Islfnd, Australia, 615; the Gentians—Notes 
and Quefies, 623 e 
Hydrate of Chlo Prof. Liebreich, 264 
Hydraulic Power and Hydraulic Machinery, H. Robinson, 















































W ), Experimental Chemistry, 74 
\mbuston, Calorimetnic Bomb and Measurement of, 


Prop Photographic Map of the, 35 
r. Tuc F.R.S.), Oktibehite or Awaruite, 51 


Fi n (Angelo Geographical and Geological gDistribution of 


weit oe Prof Spórer on Sunspots, 72 

Helmhatts (Prof. von): the FormatWn of a Thunderstorm, 24; 
esion p an Air-free Column of Water, 456 

ria digne Botany "pete Afghan Delimitation 


_ combina, D 









ERS) Sus of Pulleys and "Disk 
dod. eor Pur ee of the Cell of the Honey-Bee, 


sige eg 


Henria F*R.S.) are on Mr, Budden’s Proof that Major Allan C ham, 460 
only ne Parallel qn be drawn from a grven Point to a given Hydrodynami&, on acobi’ e «of Sedan for a 
m dr Line, 100 Rotahng Mass AM Dr. à Darwif F.R.S., 188 
eptene, Actign of Heat on, 45 . Hydrodynamics, Wave-Motion i in, A. G. G 477 
Herbanum, Ta args, ET of, 312 H and C&lorine Gras, Mixed, Segni 47 of Light 
Hfredity in Cats, with an Abnormal Number of Toes, Observe- on, Dr. helm, 5523 P e ° 


Hydrophobis, . Pgsteur’s Ticatment of, 30 . 
p: deis cei Society for Prevention o e 
H l of, at the University of Michigan, 


TN ane. Newshdite, 604. 


Hygrometers : 
H omycttes, British S Dein: Hong, e ion cs Stevinson, 4° 
Hyo um from the Pliocene ue ip on a Jaw e R 


» 94 
Hysteria Studied in Art Manifestations of the Past, 376 


tions on, Edward B. Poulton, dg William White, 125. 
Heredity, Pedigree Moth- as a Means of V 
, Certain Important Constents o Theory of, Francis Galton, 
"F.R.S., 453 
Heritsch (A, on Radiophony, 
Hermes (Dr. Otto), Pholphor eode of Marine Fish, 377 
Hernp£, Migratory Habits of the, 567 
Hertalet (R d H.), Earthquake at Sea, 157 
Hepa Probable Re-Discovery of, Dr. R. Luther, 614 
aia Miss Eleanor A. Ormerod, on the, 256 
d ir W. W.), Contributions to the Adelaide Univer- 


Heurck (Br erage 3 
ru Es ite air "s eoric Son, 572 


pu ), Electrical Phenomenon, 173 
ad eR Astronomical Theory of the Great Ice Age, 
auis. A.), Vertical Decrement of Temperature and Pressuie, 


@ce, Thickness of the, in North-Eastern Pennsylvania 
the Glacial Epoch, 141 
Ice d AstrÜnomical Theory of the Gret, W. We S 
Robert S. Ball, F.R.S., 53; Rew? E. See i 
ie Cavern in Austria, Discovery. o 4 
Ice Peri the Alu Mountamss dà, E. Michaels, 149; A. * 


* Blo , 5I 
e Funde (Geo. J.), on the Character of the Beds of Chert in the Ice and Brines, J. Y. Buchanan, 608 e. 
Carboniferous Limestone of Yorkshire, 582 Icelend, In ction of New Plants into, 350° . 
gam M.), on the Pon tho Explain of Meteoriws, 303 e Ichthyology, E Fishes, inhabitiig vey Deep mgs M. Léon 
Abnormal R e doge Harvey Gibson, 3 
Hiren Geology, k of, A, J. Jukes- Mika Su Easton, 
Browne, Piof, A. HL ecd 218 sinant, Lighthouse, A. uc M F.R.S.f41, 5T © 


Hittite Inscriptiofts, Capt. Conder's Translatfon of, 422 
Hodd (J. Herbert), Abnormality in Cats’ P 53 
‘Caleta and Queen 


T. ang D. Stevenson, 63 
Impèri tute, 34, 210 ; Sir Frederick tet Acted O 
DARE W. J.), Aboriginal Art in i 
e 


o the, III; Scientific of repa 
f 5; Possi ie Keda, 


ing 
Prince o and Prof. Huxley on 


Charl s Island, oe 
Holden (Edward S.), Photography the Servanj of Astronomy, of the, 280 ; the Prue F ons of jhe, Pog? Huxley, $5; 3% 
$17 Work of the, Sir Fred. Abel, F.R.Se, 617 *. 4 
Holetschek (Dr. J. ) Comet Finlzy (1886 «), 207 Tact dd pi of Japen, Calendar of the, qo%  * e 
edical, A. T. Myers, 1% y 


Holland (Sir Henry), Colonial Co 
Holmes (W. H.), on the Great Serpen t Moai in Ohio, 281 


Holmesdale Natural History Club, ab 206 
Holmestranfi, Brilliant Meteor observed at, 52 
Holst (Dr. Nils O.), Berattelse om en Resa til Gronland, 


340 
Holub (Dr.), Supposed Murder of 37 37 x 
Homeric Astronomy, A. M. Clerke, 585, 607 

oag Poner ths eteorological Observatory of, 9 

u, the, Japanese Werk on Botany, 294 
Hooper ( Dawid), n Examination of the Leaves of Gymnema 
re, 565 ; J. C. Shensténe, 59 
Hopson EM PRS. J Note on Specific Inductive Capan 
aty, 334 

Hours with a Three-Inch Telescope,‘Capt. Wm. Noble, 246 
Houzeau €M.), Method for the oe of the Constant 


of Syren, 377 
Howek (Mr. nical Education dnd the House, 326 m 
Horton uy History of, Sir J. Ramsay Gibson Maitland, 


Parr T. Pon Qn the Drift of the Vale®of Ce; 
,9 on Caves, 454 
W., F.R. S.), Note on Rer ad ia Lebe p 
ER G f. Edward, F R.S.), the Cok 
Hungary, eon bservatigps in, Carl 


QU. 


Index, Subject, 1 Two Hours with a, 

India : Food-Gralns of, A. H. Church, P Prof. Jabn ndhtaon, i 
52; Indian Silk Industry, the Decline of the, a thee 
Caluvficy of tho scaled Wid Silex of Ie T. F, epps, 
256; Ipecacuanha Cultivati STRE Dyer, 
F.R.S., 247 ; UL. kon ; Gaal Jabics its 
Inge, 3495 Administration Re 
Department of India, e365; Sterile of Indig Rionel 
de Nicéville, H. J. Elwes, 436; E m Repet of the , 
Geoloffical Survey of, 4725 jndion eenng, Surveyeof « 
the Straits Settlements, 472 

Indian, West, Meteorological Confederation, Maxwell as 


uds. Wait, Seal (Mesackus irepicalis), Herny 5. Ward, $ " 

Indlan Tribes of British Columbia, Dr. E Scr 

Indiana, South Western, E LUAM ee 

EE tion amo 

Inde rance en, dad and A, P an 

Inductonless "Colla, Theo of the, Dr. Aron, 4G 
ctive Capacity, c Notapi, Jom Hop F.R.S@ 

Ld 


soa nre ion of, Prot Hult 493 "e 
ol. J. F. D. Donnelly, 4 
t at Nevaice, BN oy on Certain Traits «x, d fa. SItedtye s, 
* i 


N ae f s "o : d . ° d pL y ? 
° I. *.e f w^ ° ae E ^. oo 
. = Pme "oves a + 7 


ee . bd e . 
^. . e "a e .*. i? ? 
> @e * 
e e eo, e e a 
i ATs INDEX "€ ° 
*»—— — na , s 










* uno : es €. - ; : 
e Influence of Wind on® Barometfic Readings, G. J.«ymoals, | Johnston-Lavis (Dr. H. J.), Sounding a Crater, 





















@F.RS., 5a s f Pyiometers, and Seismometers, 197 
ë (Witam), the Recagt Weta, 173 : > ohnstone (Alex.), Top-shaped Hailstones, 5 
$e Preperation, Propertjes, ® and Constitutign of, M. | Youle (James Prescott, F. R.S.), Joint Scientific P 
M e 335 e œ » . . ul of Boteny, 212, 404 
e — Insect-Life in the East 527 * 


ournal of the Koyal Agricultural Society: of England, 
John Whightean, 148 M 
ournal of the Royal Horticultural Society, 569 ° * °° 


ubilee, Sdence and the, 1% 241 ; the Jubilee in India 349 

udd (Peof John W., FÉ ): the Relations between logy 
and the Mineralogical Sciences, 392, 414; the Relation of- 

` Tabasheer to Mineral Substances, ; Vitality and if 
Definition, 511 e e 

Jukes-BrownetA.].), Student's Hand-book of Historical Geology; 
Prof, A. H. Green, 218 o 

Junker (Dr.), on the Best Route by which (o reach Emin Pasha, 
258, 47 

Ju Tie R otation-‘Time qf the Red Spot on, Prof. Young,.181;. 

ean Periodicity of the Spots of, 359 ô = 


Institution of Civil Engineers, 503 

Institution of Mechanical Engineers, 355 e ° 

Institution of Naval Aichitects, 

Intensity of Reflection from G d other Surfaces, on the, 
Lord Réyleigh, F Rye, 64 . 

Intermittente ownfard, Filtration; Ten Wears’@Experience in 
Works of, T. Bailey-Denton, 195 

Internationa? Committee of Weights and Measures, 203 

Internatio edi&] Congiess at Washington, Ninth Triennial 

o 


Meeting of tëe, 3 urassic Mammals, American, 622 * . 
International Polar tions® 147 ps J ` 
International Statistical Institute, 255 e 
Invertebrates, a New Function of the Otoeysts in. the, Yves 

Delage, 48 : $9" *  WKakke, the Disease, 206 : 


Kalocsa Observatory, Dr. C. Braun, 59 

Kan (Prof ) Proposed Geographical and Geological Exploration 
of the Moluccas, 182 E 

Karachi Museum, W. D. Cumming at, 593 

Kathode, Metal Films arising from e Disruption of a, B. 
Dessau, 3 

Keane (Prot A. H.): European Prehistoric Races, 564. the 

Kempe (A. B., F. R.S.), on the Theory of Mathematical Form, 


574 e 
Kennedy (Prof. Alex. B.), on the Use and Equipment ofe 


Invisible at Greenwich, A. C™Cropmelm, ju 
rre Le in India, W. d. 
ERS. e 
Iradier's (Don Manug) Explorations in Africa, 182 . 
Ireland, North America,, Great Britain and, Camparative 
S upon Glaciation of, Prof. H. Carvill Lewis, 89 
Iridescent Elonds, Jas. C. MeConnel, 533; G. H. Stone, 581 
Iron, Mazapil Meteori, William Earl den, 572 
Toa in Strong Fields, Magnetisation of, Prof. J. A. Ewinge 
2 


Iron Ships, eaerigtion of the Compass in, considefed praetically, 
W. H. Romer 


ton Dyer, 


» 4 Lab oratories, 235 
Iron, Wrought, J; Markle Gardner, 422 Kent (Saville), Report on Tasmanian Fisheries, 233 ° 
e Irritation in the Wajous Effects of Kew, Bulletin of Miscellaneous Information issued from the 


57 . 
Irring (Rev.-A.)- Fresh eter Diatoms i tha ot Beds, 
ai, D History of the Bagshot Beds of London 
2 . 


Basin, 

py Lines, Rotation between the Gaseous and Liquid 
tates of ter by, e e . 

* Italy: copiar S et of 60; Learned Soclety fofmdM 

* & in Italy for the Sfigy ern and Archeology, 

* 328; Sctentfe Renaissance in, 350; Italian Emi n, 403 ; 

O; 


o 
) taban PosfeSa! n the Red Sea Coast, 446, Mew? n 
* of the Works o eo to bg published at éhe of the 


St - ce of F 23 in, ; Stati 
JE TE otra aa ia args Staion 
e e. 


Royal Gardens, 306 

Kew Gardens: Presentation to, of Gen. Gordon’s Collection 
Illustrative of the Coco de Mer (Ladsicea seychellarum), 494; © 
Those Moore's Botanical Collection acquired for the Her- 
berium, 495 

Kew, a Plant of Manjla Hemp at, 567 ° a 

Kew Observatory, Report of the Committee, 397. 

*! Khevir," or Greft Salt Desert, 232 e 

Kilauea after the Eruption of 1886, 451 

Kilogramme, Standard, 408 

Kinetic Theory of Gases, Prof. Tait, 311 ^ 

King (Dr. Geo.) on the Genys Ficus, 525 : 

Kingsmill (Thos. W.), Earthquakes, 319 $ 

Kinship, Algebraic Notation of, Prof. Alex. Macfarlane, 126 

Kirchenpauer (Dr. Gustay Helnrich), Death of, 473 

Kirkwood (Prof. ISaniel), Co nets and Asteroids, 474 

Kitchen-Midden discovered at Ginnerup in Den 112 _ 

Kiu Sawa, Proposed Investigation of the Fish-beari ‘Properties 


of, 
Klein (br. E., FRS) : the Cambridge Cholera Fungus, 171, 
295; Etlol et Fever, 452 
Kein (Dr. Ly ial), Vitality of Seeds; 453 
T.): the Lepido and Hymenoptera oF 
Middlesex, (167; Best Me of capturing Le ora; 
28a ` - 


. e 

e . 

oe ohn R.), C@lanial and Indian Exhibition, 81, 225 

e Jade- Brushes, on Two, Prof. ny O’Reilly, 318. 

e Jamajca : ul em ure and Pressuie Maxwell Hall. 437; 

Disduse of 1n, 478 s 

Japan: Volosnodlgof, Prof. Mine, 19; Seismomftry in, Prof. 

e job&s Milne, €6; f. fi A. Ewing, 75; Seismological 
* of, pra Active Volcano eisam&yama, 43; 

» i Mission. to inguire imto the Norwegian Cod- 

. isherilé& 158; the Honzo Work on Botany, 204 ; 


* spen Education Society, oq; Education of WSmen in, . . 
229 ; Magnetic of,?330; Physica phy ef, Dr. | Klumpke (Miss), Assistarfhip igthe Paris Hospitals, 
E u&ke i “Thick Flesh of a 


Knife of Curious Workmanship found in the 


CN ID acc 
Knowledge, Scientific, First Year of, Paul Bert, ag1  . 
Koch (Dr. K R.), Aurora Borealis, A. M. Clegke, 438 
Kofenko (B ron) PyroasHlectrlcity of Quartz, 333. 


Naunfinn, 330; ee We 399i Calendar Df he 

* ppenal University of, 401 ; Aino Hariness andthe Urvolk 

au . V. Dickins, 534-3 Important Points in the History of 
: e 


ua) ion in, Prof. John Milne, 559 
roh Longevity of Great Men, 10 


ave, the Di Beri-beri in, 206 s . (Dr.), Von Kries' Colour-mixing Ap 336 « 
aw, the moves its U , Edward B. Poulton, 51m i Drd, Acuteness of Hearing and its Estimation by 
> eans (W. T.), Lives of the Milectsicians, KA means of Tuning-Forks, the So of which giadually, died 
.H. eof Near tig of East Sussex, 2309 away, e 
5 o Che Noury, 412 * Homos, Habenicht on the Morphol$zy of the, 3 9« 
o Jevons (W. Stanley), Letters and$Journi of 25 e e Kotter (Dr. Mean Rat of Flow of a Fluid from a Saft 
opkins University :‘Marine labomtory connected with, M aaa 6o s ? 
"e 1 Dr. Giĝnas os,.399 . G t . (Herr G. A.J, News from, 547, EM 
m MEN MC . «? "S a ; * o * 
e. e. . > . e 
"Fe tet. . eS UE. 0 mà (7 


. o ° e e a 00 e e PY x 





es» SO (Rev. W. Clement) 






CEA: on Serous Albumen, p 
(Dr. A.), Comet Finlay ( o. 2d 5, 134 
p e (Dr. Otto), De Ozean elief of the Australian 
@feditenanean, 447 
Kurrachee Technical College, the, 84 
e 


La Yügue "Expedition round the Yous Centerfiry of the, 


3 
Legen Engineering, on the Use id Equipment of, Prof. 
3. Kennedy, 235 

pie New Bulding for thes of the Paris Medical 
pchool, 4 

Scare Duthiers (got. de), Presentation from his Pupils, 473 

Lake, Soundings at Crater, 353 

Lake Ngami Region, . Hans Schinz on, 547 

Lake Kelbia District, logy of, 455 

Lake-Dwelling recently discovered at Wallishafen on the Lake 
of Zurich, 42 

Lakes, North Bs Dr. Otto Zachazias’s Investigation of, 


rara 
s Herbariurf, Removal of, 


Lamb(Horace, F. R.S. ) : Origins of i eomen, 269 ; Ellipsoidal 
Current Sheets, 574 

Lqm Thomsonite fiom Bishopton, Renfrewshire, Descrip- 
tion of a, 335 

Lamp, Herr emann's New, 432 

erkunde des Erdteils Europe, 473 
Langley (Rrof. S. T ), Extension of the Corona, 52 
Tangner r (Her 0), aes eine Methode mr Messung 
aru eee 

Pee on the Origin of, Toratio Hale, 17 

Lapouge (M. de), on the Decline of the Birth-iate in France, 
357 

Larva, n Balanoglomas, from the Bahamas, W. F. R. Weldon, 
477 ° 

Ten Hats of Vaporisation of some very Volatile Substances, 


tex,” on the Term, in Botany, M. A. Trécnl, 600 
lanh (A. P.), Electric Charge on the Atom, 131 
Lavas, PE Nature and an of Lithophysee and the Lamina- 
ton of, J. P. Iddı 
* Law of Storms in Ve iud Seas, Dr. W. Doberck, 135 
Le Conte (Prof. Johs), Lightning Washe 342 
Lead, dx on the Manipulation of Glass containing. H. G. 
M 150; W. A. ‘Shenstone, 223 e 
Leaf-beds, Àrdtun, J. Staikie Gardner, 382 
Leaves of Gymudua splvestre, an 
Hooper, 563 
Leobeno ogy of the, Prof. Edward Hull, F R.S., Io 
Lechartier (M. G.), on the Pompo on of the Ashes of Cider, 


n of the, David 


382 
Lælanché Battery, Modifications of the, 33% 
Lectuie Experiment on the Expansion of Solids by Heat, H. 
G. Madan, 89 
Lectures and Essays, W. K. Clifford, F.R S., ? 270 
(Prof. Di), Researches on the Sun's Diameter, 595 


Leicester Lit and Philosophicel Society, 180 
Leicestershire, Flora of, including the Cryptogams, J. G. Baker, 
411 
Lemons, Inegularly Developed cs 
e Lemstrom (E. S.), L'Auro e a e, A. M. Clerke, 433 9 
Lenses: Mus Flat on both Sides, 331 ; Value of the 
New Apochiomatic, 467 . 
Congo, 232 ; his 


Lenz (Dr. Oscar): Explosation of the U 
Amnval at Zannbar, 283; h8 Map’ Poi the Congo, 354; Re- 
turn of, from Zanzsbar, 35; Letters from, 402, 

Lepldoptera, Best Method o t oabruring Seed ET Klein, 282 

Lepldoptera-Heterocera, Capt. lw 

e Libidesir® par ra, Prof. "Henry HL Gigith, » 343 

® Lepiosy on the West Coast of Nerayes 

Lessepa (M. de), Aitenan Wells in Algeria, 287 e 

Lewis (A. L.), Stone Circles, 503 

Lewis (Prof. H. Caivill), Comparative Studies upon Glaciation 
of N@th America, Gyan B ritrin, and Ireland, 89 ° 

e Recent Weather, 54; & Few d 


our Weather Tems, 323 " 
Léyden Museum, 181 ee o e, 
Leyden Museum, Notes from Jhe, 477 

» ° * 
9 . e š . 
°? Nem 1 -° ° 
e 
°° , ° i s f = 
LI -— 


«Local Scientific Societies, British Associat 


eb m e. e. 7T - js : Y ; 
ie è E ee : 
e *2, i aS "> 
e°? lat ? 
e .* d 
INDEX]. . 








*. 
erf, Re irai Fori of Lightning-Flash, 85 
edes of the United a e ess ra 519 . 


Lice, Tree, at Rod cn, npe eae d. 
Lieberkuhn (© aniel), eat 4 e 
Liebreidh ( e! Hydrate of Chita i 


Life, Herbert Spencer's Definition of, F. Moward Collifts, 487 


Life-Energy, or the Dy namics of Health and Disease, Sufgeon- 
Majo athl. Al 366 * 
Lifht, Diffraction of, [fgimann Struve, 423 *1 
Light, on the ANO] até ave-length of, Loui , 524 
adigtion of, Robert D. Gibn , 536 


mir Chemin on A UE on Mixed Hydrogen and Chlorine 
» 552 
Light, A of, Phenomena connected with, 
Light, ied Zirconia Oxyhydrogen, Lewis Wright, sty 
on Hageourt, F.R &, 41, 60; 
vensop, 63 


Lightning, aD, Sir of, M Schleswig- Holstein, fo ° 
Lightning-Flash, Remarkable Form of, Herr t. 85 
er aod Flashes, Prof. John Le Conte, Ag one. d Abbadie, 


Lighting Rod Rods, Radius of the @ircle of Protedfiop of,’ Herr 
chiller, 3 * 
Lilley t H. rN Geometrical Diawing for Army Candidates, 28 


Silicostanndte of, Preparation of a, corresponding to 
=e M. Lp Bourgeois, 335 ,» 
Linneens, h the eldan Mr. Florence Caddy, 579 


Linnean Society, 70, 542, 166, 358, 381, 430, 4 17% 535, APR 
Lingen Socffity of New South Wales, 95; nn Genefal 
ting of, 519 
Lqud ud RO of Revolution, Canal Mean Curvature “of, 
iof A W. Rucker, F.R.S., 143 
Liquid and Gaseous States of Matter, Preliminary Note on the 


ontinulty of the, William Ramsay and Sydney Young, 262 
sbon, Earthquake at, 612 


Literature, Study of, John Morley, 42 
Lithophyfee, ature and Ongm of, dnd the [oainditn of Acid 
Lavas, J. P. I 
Liverpool Astronomical Society, 402 
Taivepool ological Sbciet .9 
teray and Philoscoh bical Society, 546 : 
Ive of Tm Electricians, W. T. Jeans, 270 e 


Lrwmg: Phantasms of the, Edmund Gurney, Fred. W. H. 
Myers, and Frank Podmore, Prof. €. Lloyd Morgan, 290, 
oe 6 e 


Lobley (Logan), Geglogy of Hampstead, *s. 


Localisagon, Cerebral, Prof. E. A. Schafe, E, 
pe Cfhservatory, the, 58 eee e * o 
Rid gh Institute, 205 9 . 
WuAlexander Smith, 14% LE E . . 
pd Tront, Dr. Ty, 166 @ bd 
Lockhart (J. H. Stewart), Folk-Lore ofChina, E $ *. 
Lockwood (Samuel), Snowflakes, 414 . 
Lodge HIN Alf.), Units of Weig t, and Force, 5 * © 
Loewy (M.), New Method for the Detesmanon A Co t 
of Aberration, 263, 282, 407, 424, 431, 454, 4 

Togaibhse, Vane of, Prof J C. Adams, F Re id 

London ution Lectures, they 84 


e. 
Lae int s.r Nay 


Mages Des ap" . 


Longgrity of Greate ei Jastrow, 10 4 . 
Longitude of Rio, Prof C. &. Yous, 172 2 2 
Longitudes in Branl, Admiral E. Mouchez, goo ° 


Loo-Chof Islands, Collection $feRegjiles and Batiachians frof, 
the, 431 

Lord Howe’s Island, Australia, Preliminary Noto on te Fossil, 
Remains gf a Chelonian Reptile, Ceratechelys ROET 
fiom, Prof. Thos. H. Huxley, F.R.S., 615 e 

Lonisyille, University of, Semi-Centennial An y of, 

Lowe (E. J, F.K.S)- Recent Gales, sr es ae 

* January 7, 1887, 271 

Lu Hiver of Tibet, General T. T. Walker, F.R- Se ondhe, us 

Lubbock (Sir Job F.R.S ): the Forms of - the 

ep are due, 285 ; Lecture on Sa 2559 


Ec to which vages, 
EEn Observationg, 450 ;°Mabits of Aug? 518 


oe 
45 
ee a “ee cay SP ermicalite, IA 
umbar Curve i Mangind Apes, Prof. CunaingStim, roa ` oe 
9, ee, V. 
. . e 
. 2 Ye ° f ° . a °} a . 
. e. € . » . Ad . 


* 


. 
P. .9 


EE 


E Rings by Plane 


bicales Musqjes fn the Hend ipd Fooge Variations i in the 
erve-Sufply o 


of the with i dob on the Peiforating 
\ Flexor, 521 


Lanag Glaciation, S. eal 100 e 
Laat Halo, os, Prof. S, T. Moreland, 4g . . 
ce, Rev. Timothy Harley, 246 


ang ick E. J. Dungate, 29; Phibp J. Butler, 1,54; Dr. 
d Smets, 76 





Lupton (Spate), Chemical Arithmetic,’ e s 
Luther (Dr. R.), Brobeble Re-discovery A Hesperia, 614 
Luttich Death of, 307 


Laurin: ( rof. Giov. ), the Electric Conductpility of Vapours and. 
8 


Gases, 85 

Lydekker (Richard) : on a Jaw of Hyfherium froh the Plio- 
cene of India, 94 ; the Cetacea of the Suffolk Cr. Fd Cata- 
logue of Nom ae alia m tife*Br:tush M 

Lynn (Mr. cient Red Colour of inns, 278 

Lyre, 8, A’ Soot O. T. Sherman, 451 


» (Peet), EM of Talc use in 2 Paper-malang 
Ba ep an Eror in M Electtaty dud 
agent ; 172; Magnetic Theory, 34e; Iridescent m 


533 
Macfarlane (Prof Alex.), Algebraic AA of i 
i 


Machinery, Means of Con 
Mackinder (H. J.), on the 
n im Studies in Ancient Hiftory, Ty. W. 
Robertson Smith 
Maius Cag ot Fast Sussex, J. H. A. Jenner *23o 
apt Samuel Pasfield Oliver, 149 
: the Fiench and, 306 ; Mr. Sibree on, 497 
Maden (EE G.): Lessons in Elementary Dynamics, 51; Lecture 
Experiments on the Expansion of Solids ay Heat, 89 ; Nok 
om the Mani jon of Glass con 150; 5 Recently 
t of Celestine, 391; 2 ees offillustrat- 
of Colours, i ; the Production of Newton's 


ums, 583 
Madras O Pogson, 282 


eporian Cond" Fungia, Anatomy of the, G. *c. Bonin 


Madrid Geographical Society, 182 

Magnets on the Cguse of Magnetic Rotatory Polarisation, 

I41; c Honzorftgl Intensity m Northern Si ¥ 

E ^ DE Ps at Tee ee a Tancis 

E pie Magnetic Theory, Rev. H. W. Watsons 

iuc 344 ; Magnetic ei NUR ARE 

A ġe Poles in Magnets, 479 c Birects 

of Retent Ea hak tet ra s '' EJectrici 
amd Magng e i b Pæ 

Reustfhce, fs. W. E. 


AE 526; Mag- 
non f Iron im trong Welds, Prot J A. wing, 622 
(Sir J. Ramsay Gibson), the History of Howietoun, 


M 
M 


lel: ud Methods 


ing Coribinatio 


iR Ms 4.) note Instantaneous Shutters, 324. 


the Metamorphic Rocks of the, Frank Rutley, 


Malvern 
into the Genesis of the ae Schists 
way, 62% 


. 655; 
E 
ia, eos, 3 in the Bgtah Museum, Catalogue of, Richd. 


. ees 
* Manpo@A 2 Me Lafiber Curve in, ior a brows 
Man, Pal mmy in North» West Middlesex, J. A. Brown, 554 


* Manchefter Literagy and Philosophical Soci 


ety, 5 
s oem Report of the Publit Free Libraries of tfe City of, 


Mandafty, Earthquake Shock, g72 
ismuth, Fluorescence of, 144 
teel, Physical Properties: of, Prof. 


MINER 567 


Manipulation of Glass containing Lead, Note on the, "d 6. 


- Mast Of Glass containing Lead, Pol W. A. Shenstone, 


@ 223 
e, ManipuP getrict,” Dre 6? Waetts's Observations i in, 308 e 
Map of the World, lent by the Pope, Facymile vf éhe Famous, 


*. dx PUN in West Afi, 33 


2A fu e e 
S * . 


W.F. Barrett, 





a So Pe Anthropological Discovery in the Vi 
Mis eon) Expedition to the Marianne Islands, 231 


Marchesa, Cigise of the, F. H. H. Guillemard, 369 
Mares and Foals attacked by Wolves, George Maw, 
Marey (M.9, Mechanism 6. the Flight of Birds 
Chrono-Photography, 65 aA of a Bud’s Wing 
represented acco to Dimensions of S 2 
Mar anne Islands, Alfred» Maiche's Expedition to, 231 * 
Mann® Biology, Pouchet on Gymnodimum polyphemus, 48 
Marine Meteorological Instruments and Appaintus, Exhibition 


ih uci 443, 491 r 
Engineering, Die Schiffmaschine, "ihre Construction 


eise und sui A 
e Phosphorescen Dr Off Hermes, 37% 
genus 472 


Marine and Fresh-water Fishes, W. A. 
Marine Temperature Observations, Dr. R. Mill, 527 
Marion's Practical Guide to Photography, 4 $ 
Maroni, Journey up the River, 354 
Marseilles Observatory, Note on Earthquite of February 23*at, 
Manli (A. inet F.R.S.) a Junior Course of Practical 
Zoo 
log S Embryology of Monotemata and, W. H. Cald- 
well, 
Westindrsche Skizxen, PUE Dr..A. 


24 

Matin ) 
Ernst, 459 

Martin (T C.) and Jos. Wetzler, Electric Motor and its Apph- 
us Prof. Silvanus P. Thompson, 410 

Marx (Dr. Walfried), Death of, 400 

Mascait (M.), Waterspouts, 431 

Mason e College, Birmingham, 494 

Mass, Weight and, 512 

Masa, and Force, icio ie Prof. A. G. Greenhill, 486 ; 


A iet by 


Rev. Edward 534; Prof Alf XA 5579 
Archd. C Elliott, 605 ; ro F. Hayward, M 

Massec (George), lad e Cholera F 

Masters (Dr. Maxwell T.): Autumnal owering, II; ics 


Pecular Conformation of the Floweis of Cypri Se ig 

Mastodonsanrus discovered on Juckatoo Island, 

Mathematics : American Journal of, 28 ; Math Tene n Sety, 

70, 66, 287, eee 580 ; Music and Mathematcs, Prof. 

{J Sylvester, F 132; ee Pn Tir Enf I 

L. Glaisher, X. R. S. g mon d» 1 cia Magflema 

123; Elementary Results in Ded cae Carr, m gis on ne 

Maine Beck Matflematical Fon, EV B. Kempe, F.R.S., 574 
cluder of Draught and Dust, Permanent, T. J. Porter, 


Md, Preliminary Note on the Continuity of the Tiquid and 
Gaseous States of, Wilian» Ramsay and Sydney Young, 262 

Matter, on "Modern Developments of Graham’s Ideas 
concerning the Constitution of, Prof. T. E. Thorpe, F.R.S., 


522, 
Maana on n of the Volcano of, 423 ° 
Moy Mew (Gee : Narcissus cyclasnimens, 166, 381; Wolves, 
rp Foals, 297 ; on some Phenomena cofinected with 


the P F of Aerated Water, 325 ; the Crocus, 348 
Maxwell's ‘ x i im and dn ? an Earor in, James C. 
McConnel, 1 enry W. "Watson, 223; Prof A. 


e Seydler, 
Marapil Melle Tron, Wilham Earl Hidden, 572 
Mean Values, on the Determination of, 120 
Measurements, Theory of Magnetic, Francas E. Nipher, 295 
M ne fed i testing Mateilals, -oti sorme 
New, Prof. W. C. Unwin, F 53 
Mechanics, Animal, Dr. B W. Riccio, 
Mechanism of the Flight of Birds studied 
weeny, M. Marty, 335 
cal puse Winter and its, A. 
Medical In corres pie A. T Myers, 1 
Medical Profession, ws relating to, in the State of New 
York, 443 
Medical Research, Endowment of, 
S OS E ud in connexion with 


rls 


7 
a Chrono-Photo- 
e 
Thicker Nie 170 9 


Lac University ¢ College, - 
Scha of Parit M Brouardel elected Dean? 422 - 


cal Students, Female, m Paris, Number of, 306 . 
e e 
e e . . * 
e° Sa 1 --/ ^ 
. ^ 
baad 3 7 s É 4 6 * o 
AP 





e . 

e . e x oe ? 

j ? e * e e e -* . * 

e . HE d a 
e. . e 
e . ° 

N e e’ (J * P e` 

. ee e M *e 
Nature, June 9, 1887] INDEX e 1 xgr d 

* 

e e i 

Medland’s Cabinet for Microscope-Slides, 158 Metronome, New, o d . H eoe 


Medhcott (H. B.), the Use of the Bengalis in the Geological 
Survey of Indis, 47a 

Mefus, New ma Ed: Walter Fewkes, 451 

Medusz, Re on the, J Walter Fewkes, 377 

Melbourne Centennial International Exhibition, 9421 ; First 
Meeging ef she London Commission, 518 . 

Melinite, the New Gun-powder, Accident with, 472 

Melvill (J.€.), on Costs gloria saris, 30 

Men, Sorgen of Great, Joseph Jastrow, 1o 

Mend Brot T. C.), Report on*the Charleston Rarth- 
quake, 31 

Metal Straining in Young Persons, Bad Results of, 495 

Mercadier (M.), Death of, 306 e 

Mercer (John, F. R. S.), the Life and Labours of, Edward A. 

Prof. a E. Qhorpe, F.R.S., 145 

Mercury,eMass of, Herr und, 85 

Mercury, on the Physicel Properties of, 120 

Merrill (Piof. Geo. P.), Depoaits of Volcanic Dust, 174 

Metal Films ausgg from the Disrupücn of a Kathode, B. 


Depan, 333 *, : 

Metal Plates, on the Deformation of, by grinding, 333 

Metallic Propionates, 551 

Metals and Allo Colours of, Prof. W. Chandler Roberts- 
Austen, F.R.S., 106 

Metastasis in Man, Effect of Alcohol on, 383 

Meteoric Iron from Augusta County, Virginia, 381 

Meteonc Jion, Mazapil, William 1 Hidden, 572 

Meteorites, eron: on the C 


[E servato 229; Meteorological Conditions at the 
Time of@he Eiuption of Mount Taraw&s, New Zealand, 


Capt. F W. Hutton, 322; a Few of our Weather Terms, 
Rev. W. Clemeft Ley, 323; Low Barometric Rea 
Heny F. Blanford, 344; Army S Service m the United 
States, 34 ; Comparison of the y Forecast issued by the 
Meteorological Office for the Midland District with the Actual 
Weather experienced ın 1886, G. T. Ryves, 358; Exhibition 
of*Marine Meteorological Instruments and Apparatus, 352; 
Exhibition of Marne Meteorological Instruments, 443, 491 ; 
Meteoiological beer 384, 504; Scottish, Meteo: ological 
Society, 355; Berlin Meteorological Society, 360 ; Admunis- 
tration R of the Meteorological Department, India, 365 ; 
Atlantic Weather Charts, 469; Blue FOLI Meteorological 
Observatory, U.S., 472; West Indian Meteorological Con- 
federation, Maxwell Hall, 485; Marine T ure Obser- 
vations, Dr. H. R. Mill, 527; Meteerological Stations 
€ established by Italian Meteorological Society, 613 Areas o 

High Elias 621 

Meteois, 58, 224 ; Joseph Jobn Murphy on a,} 8 :*Rer. John 
H -Abiahall, 29; B. P » 29 g Metéor, November 17, 
1886, P. L. Sclater, F.R S., 76* W. P Dau IOI ; Meteor 
of December 28, 1888, W. F. Depning, 248; Brilliant Meteor 
seen on the South-West Coast of Sweden, 112; at Holme 
strand, 352; in Dalcarha, Central S 495 ; in Cential 

Py Naway. f; X Værdalen, Norway, 612; Apnl Meteor, 
W. F. Denning 606; Meteors and Auroras, Dr. M. A. 
Veedef) 126 

Method of measuring the Mutual Induction of Two Coils, 478 


Methyl Alcohol, Thermal Properties of, William Rampay and 
sys 
bitoy 


oung, 358 e o 
an the Physiological Action of, 336 
Metre, the Qeasure of the, W. de Fonvelfe, 388 
Metronome, Electrical, established at the Pgfis Opera Hótsa, 
158 3 e M 
e . ° T 


*o€N —- 1 n 
e * * e f e» 





Metzger (Jos. M.) and J. S. Hay, Eargbquake in Sierra Leone, / 
I4I e. e. 
Mexican «Codifee and Graven InsctiphdRs, Mrs. Zelia Ngt@l, ° 


D e e. 
MEM E C, the Structure and Life-History of the Cockrogch, 
65 e 
Misyaelis(E. ), an Ice Puriod in the Altai Mountaing y 
Michigan, University of, Pioposed School of Hygiene » 377 
Microbe of Yellow Ferer, 5 e 
Microscopy: Medlandi Cabinet for Microscope-Slides, 158; 
Magellated Protorca in Animals’ Blood, Dr. Crookshank, 
191; Micuescope, on g Perspective, G. J. Birch, 358 ; Size 
of Ancient Microscopes, 359; the Value of the New Apo- 
chromatic Lenses, 467; the Jjatson-Draper Microscope, 550 ; 
Studies ın Microsampical Science, A. Cegos 568 >» : 
Micro-organisms en Atmosphere, New Methof for the Quanti- 
tative ion of, Dr. P. F. Frankland, 158 
Micio-organisms obtained fiom Air, some News G. €. Frank- 
land and Dr. P F. Fwankland, 47 S 
Midden, Kitchen, af Ginnerup, Degmark, 112 ô e 
Middlemiss (C. S.), Top-shaped Hailstones, 413 e. 
Maddlesex County N: History Society, 167, 335, 454 


Middlesex, North-West, Paleolithic Man in, J. A. Brown, 
* . 





ve Peoples, 205«* 
Marige Temperature Observations, 527 
Jaba), Volcanoes of Japan, 19; Seifmometry iy 
apes 36: sounding a Crater, 152; Important Points in the 
ditty chien e Investigation jn Japan, 559 ë 
Mmeralogy : O. W. Huntington on the Crystalline Structure of 
Iron Moteontes, 16; Mineralogical Society, 382; the Rela- 
tions between Geology and the Mineralogical Sciences, Prof. 
«m W. Judd. F.R S., 392, 414 ; Mineral Resources. of the 
nited States, 401 ; Van, Pam Magazine, 423 ; Catalogue 
of Minegals in éhe Australian Museum, 4856 the Relation "of 
Tabasheer to Mineral Sunc, DE J. W. Judd, FRS., 
488 ; Mineralogical Study of the Fort Duncan Meteor Tron, 
28; one of e thas, 552; Pui « 
ology&nd Phyxiogiaphy, Thos Sterry Hunt, 5 
Mi Roe School o end Normal School of Science, Colowel 
J. F. D. Donnelly, 271 ° . 
Minister of Education, Necessity for a, 481 
Minor Planets: No. 262, 497; No. 3649 353; Ne 265, M. 
, 474; New, Prof. C. H.F. Peters, 59; 282; Herr, 
P 9, 425 ; Nates of 307, 569; O ons of, gia  $ 


e Vertebrate Fauna, ° 
aphical Sodea 448 . 
2 e * . 


ruego the Vienna 


dem Gebiete des See 


ittheil f the Zurich Antiquarian Spcidfy, 423 e 
Modern War- W. H. bip ed ° o e 
Modigliani (Dr. E.), Excision to Mland gf Nias, db ; Explora-, 

tion of Nias, Prof. Henry H. Gigholi, 259, 342 & e e 
Moduli òf Alloys, 333 — 
Molssan's Researches on Isolation of Fluor, $1 s 


Moluccas, Pro Geographical and Geological Epron 
e Ges wee op PUN dad 

Monaco (Pzince Albert of), Experiments ma o determifie 
the Directiorfiof the North AtlaWtic Currents, 468 e 

Monck (W. H. S): pa onomicalelned of*tge Great, Ice 4 
Age, 7; Briglttness and Mass of Bi tarsg 402 

Monga, Lieut. Baes Journey up 446 ran - 

Monotremata and Marsupialia, Embryology of, Nw. H,*Cald- 
well, 524 ° 

Montagng Noire, French Pyreneet, Age of the Upheaval of, 

. 


551 . 
Montgaudier Care, the, 119 e. e? 
Moon, New Bap of the, 5 d ce ct 
Moore's(Thos.) Botanici Collections acqui ed for theHg zt 
Kew * e, o fe 


495 
d (Prof. S. T.), Lunar Halos, 414 ° 


Moqelan : 
Mo (Prof. C. ): the Beetle m Motion, 7; Abnormali- 
ties à the Verte Column of the Common Frog 3 ;fGuper- ( 
normal ology, =% ; Abnormality ın the Urostyle of the » 
Com@on Frog, 344; Scorpion V e - ; 
Morley (Frank) Rule for gecaping a as CO oe 
Morley (Jobn, phat wlan 422 
Mi iomaniacs, C deu of thr Pulag m, oaf r. 0, 
Mahalon qj Birds, Prot. W. K. Parker, Fa. E 331. 3° es 
. ^ . . e . @e 
= e . 
e : e © . ° Hi *, * 
se 
, es € LA^ 9 . E d . 
. . m e 
a cee : . 


a $ o» . 
. e LAN ° . 
* e .. A r s : 
eC smt c9 ' e INDEX 
x L od 
a —.$-—- "4 . 
* . glorphol of the Wings of @irds,.599 
orphol a the Le Seger Pp: Moses, J. R Vai 
» “Moms of Pjents by Birds, 1531 "- 


x 


uv 
e 


ee 
e. 


VM o 


X Pu 





/ 


[ Nature, June 9, I8 





ndi D o d Vest Ipdies, 


Moiris's (the late Prof.) Catalogue of British Fons, I 
Morse (Edward. S. cient and Modern Methods ip Arrow- nds and 
sii. I2 
ossea, airs of the = Sperophod ii; 358 
Mote b Francis Galton, R. S. R, Vil, 
Mott (F. T.) Recent Weather, 17 e 


Moachez (Admiral E.), 
Mount Tarawera : New 


itudes in i 


Metcorgloggeal Conditionse at 


the Time of the p ME of, Capt Yatton, 322; 
Eruption of, um 

Mountain XC ts Mellard Reade, 361, 463; 
Prof, A. RS., "$i, 453 o 


Movements a tie A Abn osphere, 479 
Mueller (Baron Von)? on the Acacias *( Wattles) of Aushalia, 
Muller RE M ruiseetal es, 6120 


282 à 
nie, G. Fiederick Wight, 380 
to M 536 
Mummy Seeds, Vitality of, Geo. Muray, 582 : 


Muir Glacier, 
Muller Eik Variable near x! OMonis, 
Maler rris M, of Chemical 
ct um (John), some Popular Errors in cue 
*. 
AS Ge iat Meteog 8; O es, 76 


i ( itality of Mummy S 582 
: Scientific Kaoviedgo in Scotlfnd, 30%; Total 
yim one Means 
Marat Aytaley | (E G. n Study of Asiatic S lism, 327 ; 
vastika as both Sun and Fire Symbol, 
ie Voluntary, Action of Caffein and eme upon, T 


Lauder Biunton, F.R.S., 599 
Muscles ın the Hand and Foot, Variations in the Nerve-Sufply 
egf the Lumbrigales, 521 
Mure aÑ Ma@&hgmatics, Prof. J. J. Sylvester, F.R.S., 132 
MutuaP Induction of Two Calls ‘Method of measuring, 478 ; 


Prof. G. Cai F.R S., 
i Fedele e, 196 * 


Myers (A. T.), e 
Myers (Fred. W. H.), Phantasms of the Living, Prof. C. Lloyd 
Morgan, 299 
Myriapods, Respiration in, M J. Chalende, 288 
Mythical Zoology ofthe Far East, 591, 
residua in Amfed8n resacea, the Supposed,e IW. P. 
Herbert Carpenter, FeR.S., 535 e. 
e. 
e 
@e 


Naphtha Fountfn, Outburf of Natural, at 
e e Censtituents of Mineral, 52 
Nore omen G. law, 166, 381 
of us Pi Subject, 357 
ME Nenon 85 


onal Fish- Culture Ascoclation, II2, 350; Consignment of 
itefish Ova fo the, 519 3 

Nati stage bM 252, 272 
w of Elemen T ers, 
"Natignalit i v ipis pu V. 
Natterer* ( n), his Qrnithological Colles at the Vienna 
Natural T , 204 
Lenin useum, I5; Additiorf to, 593 e 
“Natmal History, its Rift and "Pfogress in Bntein, Prof. Alleyne 


Nicholson, 148 
Natwal History, the . G. a 341 
N Philosophy, ra Medea 
Natal Science at Oxford 
rs a South Ameta Notes of a, John Ball, F.R.S., 
28225 
ERES pield, in Eastern 


faga E) Physical 
pe otes on Certain 


v? o 


352 : 


Na 


ger ied 


388 
f Japan, 


h r o pan, 330 
of Infant, W. s hdieldi, 


raits 


M Architects, Institution of, 5 e 
Naval Geometgy, Developments of, #2 
Nora ea | United States, 595 
“Nebula at Arcetri, ons of, Waheln?Tempel, p. 
ison (My.), Nei Observato , 85° 
ematod of -Be€troot, Destructionsof, 455 


e. LI . 
e. 

. 
dh. 


ge e ee 


= 





aed 


Nerve- payer of the Lumbricales Mascles in the Hand and 
Foot, Variations in the, with some Observations on the Per- 
fo: Flexors, 521 


M ystem, Sympathetic, Dr. Walter H. Gaskell, F. FeS., 


Bs Birds, H. Seebohm, 236 
New Engl Planting of Foreign Trees in, you Wlgviatilo 


Swamp of, 524 
New Guinea : German @xplomtion in, 403, 615 ; Broposal to 


cross South-East, 547 

New York, Laws to the Medical Profession “in the 
Stfte of, 443; Educational System ın, Andrew S. Draper, 
445 

New Zealand: Volcanic Dust from, Prof. T, G. Bonney, F. Rs, 
56; Salmon Ove sent fo, 112; Col picia of of, David Sharp, 
177; Red Sunsets and New Ze Lieut. - 
Colonel A. T. Fraser, 224; Signs tuxbances in 
the Lake District in, 306 

Newberry (Prof. J. RR Sea-Level a 35 

Newsholme (Arthur), School Hygiene, t 

flne Soap- -Films, 


Newton's Rings, the Production of, t 

H. G. Madan, - 

Nis: Dr E. UE NUS to, 60, 259 ; Prof. Henry 

H. Gigholi, 342 

Nicaragua, Proposed Canal across, 

Nicaragua and Cos‘a Rica, Twelve Hide Objects found in, 496 

Nice, tho Great Refractmg Telescope of the Bischoffsheim 
Observatory at, 84 

Nicéville (Lionel 'de), Butterflies of India, H. J. EJwes, 436 

Nichols (Edward L.), and E. H. S. Bailey, the Sense of Smell, 


3 d 


74 

Nicholson (Prof. Alleyne), Natural History, its Rise and 
Progress 1n Britain, 148 

Nicols (Dr. W. W. J.) : on the Nature of Solution, 64 ; Super- 
saturation of Salt- Solutjons, Ba 

Niedeirheinische Gesellschaft aturkunde, 36 

Nile Valley North of Khartoum. on the Tribes of qe Sir Ciis. 
Wilson on, 431 

Nile and the Congo, on the Region between the, J. T.SWills, 
52I 

Nipher (Francis E.), Theory of M. 


etic Measurements, 295 
Nitrate of Silver, Action of some 


etals on Weak Solutions of, 


431 
Nitec Acid, Actiomof, oa S ir 432 
Nitrogen end Oxygen, Cnt oe 
Bes ous Orgaguc ne, a 2 So 
arington, F.R.S., 
Nis m I nde. 
Bonn R.S., 127 
Nixon +), Euclid Revised, 269 
Noble D^ m.), Hours with a Three-Inch Teltacoge, 246 
Nolan Jame), Tidal Frietion and the Evolution of a P 


atures of, 33 
on the Co on of the, 


Volcanic Eruption in, Prof. T. G. 


75 

Nordenskjold (A. E.), on Atomic Weight of Oxide of ‘Gado! 
luum, 47 e 

Nordheinsundf West Coast of Norway, Earthquake at, 158 

Norites of the Coitlandt Series, 524; G. H. Williams, 452 

Normal School of Science and Royal School'bf Mines, III; 
Col. J. F. D. Donnelly, 271 

Norse Naval árchitecture G. E. Boehmer. 445 

North Americg,e Great Britain, and Ireland, 
Stu n Glaciation of, Prof. H. Carwill Lewis, 89 

North Atlantic Currents, ents made to determine the 
Directiqn of the, Prince sl of Monaco, 288 

North Sea, Exploration of the, 73e 

Norway : Science in, 122 ; Sew Journal of Science, 356; Re- 
markable Meteor in, 159; Proposal for fixing a tandard 
Time for, 280; Brilian Meteor seen 1n, 443, Earthquakes 
in, Di. Hans Reuch, rrr on the West Coast of, 519 

Notation of Kiffshi o Pro 1 Ales Macfhrlane, 1 

Brid Anim 

220 

N Le P. Ch.), Geol of € A 
owy ( ) UT y qu ib; ss 

Numttr, Theory of, 477 

Nuovo Giornale Botanico Italiano,» 212, 405 

nn Magnsin fot Naturvidenakaberne, 356 

. 


Comparative 


Nott (J. Fortund), PESAN Photographed and Decor, 
Nova Orionis, Gore's, M. 

. of 
pu eur Mexigin Codices and Graven Insgriptions, 3T 


e 
° E 1 w / 


riis 


EL Dod fa 


wee 
N 


Nature, June 9, 1837] 


INDEX 





Obernetter (Herr J. B.), Death of, 612 

Observatories: the Algiers, 16; Ben Nevis, 517; Amount of 
the Rainfall at, 257; A. Rankin, 588 ; Blue Hill Meteoro- 
legical, U.S., 472; Baion D'Engelhardts, 546; Harvard 


Pn Sn Prof Pickering, 424: Kalocsa, Dr. C. Braun, 
rt of the Leander McCormick, 35; Siadias, Mr. 


oS Note on uale of February at Mar- 
ig Obecrrattry of Rio 


455; Report of the 


de Janes&o, transferred to Santa ; Report of the 
Ri on; 3 a an 519; "Temple, M . Seabroke, 401 ; 
a Washington, 308° 614; Captain Te 
Se ren so; on Women in America, 229. v 
ods Air ieee sue 
T pod 5 
imilarities in jho Physical "Geography of the Great, 
ony ipis SA 
De (Dr.), Age of certain Parts of the South 
American Andes, 54 
oie h perature in, Charles Harding, 18 
i igh Temper and High Art Edecation in the United 


S EE, J. Edwards €larke, 97 
Ogofbdnikoff (M.), Tin®Mines near Meshed, 376 
Ogore, Maps of un River, in West Afnca, 353 
o, Great Serpent Mound 1n, W. H. Hund 281 
Ou, pe Use of, in lessening tho Effect of Dangerous Sens, 63, 
37 
Oktibehite or Awaruite, Dr. Jas. Hector, F.R.S., 513 
Oldham (R. D.), Supposed Suicide of the Cobra, ‘560 
Camis op, 515; P10f. T. G. Bonney, F.R.S , 581 
Olive Oils, Characteristic Properties of, 383 
Oliver (Ca t. Samuel Pasfield), Madagascar, 149 
Olszewski (M c (M .) : Ciiucal Temperatures of Nitrogen and Oxygen, 


331 ; his Experimen 
Omend (R. T.): Green miu at Sunset, 391 ; Solar Halos, 


58a 
ay es Fev. Thos. Brydges on the Curious Subdivision of 
ong the People of, 283 
eben abe H.): Comet Bernard (1886 f), 85 ; Comet 
e o 8 (used January 23), 424 
Earthquakes, 600 


(Theodor van): on on Astronomical Refracuons 17; 


a 


T Notice of, 224 
@xbit of c Binary Star 14 (s) Orionis, J. E. Gore, 569 
Orchids, Fungus on, 2 
Ordnance Survey of Yuited Kingdöin plient,- Colonel T. 
ee 170 
O'Reilly (Piof. J. P.): the Recent Earthquakes, 197 ; on Two 
Jade handled Brushes, 318 


bi ros hus et Alfred H. Allen, Dr. C. R. 


Organic Eboton Factors of, bari Spear Dr. Geo. J. 
es, F. R.S , 362 
Organism, Demonstration of Active Oxygen fie the Living, 


38 
i of Mountain T. Mellard Rede, Prof. A. H 
Green, ERS: 361, 43.” 


oe ee ane eee E 


Orinoco, Rxploriion of the, M. Chaffan jon, 446 
Orionis, ADR of the Binary Star 14 @) PE onde 569 
Orionis, x, Gore's Variable near, Dr. bly uker, 329 

(Eleanor A.) on the Hessian ty and 
tology : H. Seebohm’s Specimens of Siberian Birds, 15; 
of Central Asia, 204 ; the Auk, 204 ; tbe Birds of 
qund 204; Types ef Birds in, the Sienna Natural 
History Museum, 204; Arctl@ S of Birds, Henry 
Seebohm on, 256; Onithol E Spe of in Belgium, 
ode Additions to the Natu on Museum, 593 
(A. F., F.R.S.), on the Forms ed 
o Univefty Museum, Notes from th T. Jeffery, 

arker, 208 
Otaria hookeri at the Zoological Gardens, 327 
Otocysts in Invertebrates, a New Function ol of the, Yves Delage, 
Owen (Si Richard, F.R.Sg, gon the Skull and Dentiffon of 

7 dt lacoleo carnifex, 111 ; Thylacoleo, 
Jaw of, 142 9, 
Owen (T. C.), Tea Planter's Manual, 268 
Ovens College, the, Joseph Thorgpson, 385 
e © : 
° ON wt ? 


| Ox-Warble, Enorus Lofs fro, John Walk, 7P Dr. fol 
Wrightson, 29 
Patt-Rivers’ An 


Oxford N Science at, 2S 
itm Fa ERES Museump 93 
ae a Genera at, 475 ° 
ote on the re of Veltaic 
Oxidation, A x R. Pe Wnght, F.R.S. 
Oxige offLead, ‘Action df the, on some Did Cl CHhlorfkes, 382 
ype, Acre in thé Animal Organism, » Dr. Gad, 
urster, 


SC BU is in 355 ht tf Zirconia, Lewis Wnght, E 
O twe 1n Frafce, 400, 495 

Oyster-Cultuse in Germagy, y, 400 
Oyster-Fisheries of Isle of Wight, 57 
Oyster-Fisheries of Tasmania, 293 
Ozone, Dr. A. Tucker Wise, 584 
Ozone, Producticm of, 248 

| Ozone Papers in Towns, Dr. W. J. Black, 76 . 


a 

Palčobotany i in Goebel’s “ Duding of Classificahow and S 

Ma ology of Plante" on sone Observations on, Prt C. 
lamson, F.R.S., 535, 

Palaeolithic Man in North est Middlesex, J. Allen Brown, 54 


paleo Workshop Floor of Dhit Peod near Ealing, 
covery oly Brown, 1 -e 
Paleontology ? on the Skull and Denttion of a Ei c Saurian, 


Galesaurus iceps, Sir R. Owen, F.R S, n Cetacet 
of the Suffolk C. R Lydekker, 94; Qn Taw of H d 
therium fram the Pliocene of Indie R. i er, 94. 

covery of Rare Fossils at Sydney, 159 ; Discovery ot "skall 


of Ceretodus in Austria, 181 ; Fossil Chilostomatous Bryozoa 
from New Zealand, A. W Waters, 190; Purchase of the 
xk of Sansan the French Government, x 
alseontological R es near Rheims, 407 
Palisa (Hew)? New Minor Planet, 59, 425 ° ec C 
Palsy, the, of Calico Printing, the Lifo ande abours et Sola. 
Mercar; E.RS., Pawar Berne Prof. T. E. Thorpe, 


» 14, 
Papam O sch in Towns, Dr. W. J. stuck 76 
el, to prove that only One, can be drawn from a givén 
Mg ae Dr, B Budden? 92 d 
Parallax, St y 
P ax of the Sun, New Method "y Sinus the 455 
Pi of 1 1516, the, M. O. Suuve a546 
Paris: Academy of Sdences, 23, 47," 71, 
191, 263, 287, 312, 335, 359, 382, 407, 4» SA 
des $519573 S 245 Astronomical 
Geographieal 


Society, 60. Ae adis y 
3 180, 18 54; B of 
Ju 3 3; » Mi eoe 


1 Tel onic Lin: Les Paris amd 
133; 


Medi 
New Medical Pape a ubi ed TH 
ans District, 4 I; Meeting ‘of 
ew Building for the Labora- 
of the Pans Medical School, 473 9 Bad Results 
Mental Straining in Young Persons at Pans A y, 


Point io: a 


Medicine, 495 ; Alteration m the Mode of Compet 
Fellowships of Paris Medical Faculty, 517; Po 
phone Line fr&m Paris to Lond oa i a àn 


568; Astronomical Congress, 584 9 
Purker Eroe T? Jeffgry), Notes from t Oge Uni 
M 
Parker (Prof W. K., F.R S ), Morphology of [M 
(W. gNewton), Comparar? AnHomy 
en MI 
, the Life and ahoia of Jobn Metcer, 
Thorpe, F.RS, 145 3 
), Meftors, 29 
lader, Rate of Movement of the, Heg 
eeland, 520 
Past Institute, the, 83; Statistics of Persons trested at the, 
EH Boys of Rabies, 30 
qued and Pathogenesis, a Text-trk &, E.. 

lg, 

ee 


a idie to General, J. & Suton, aes 
) and A Bo Hrance en Indo-Chine, 
Fame Cats, a to, T, Herbert Hodd, 53; E. W 


eS Th . 


Memorial F 
e € 


sere 


el eer 3 


? 


96, 119, 144, *67, S 








icy ND 


Finch © 


e 


e o 


. ~ v - - = . 
e e e5 . e^ 
"T . 
e. . e 
E a e e * e e / 
‘on a . . 
XV : ' e INDEX (Nature, June 9, 1887 
. e e. E S " 
£ ^ 
" *phl(S. E Luar Glaciation, t00 * Delage, 48; Mr. Wallace on Physiological Selection, Dr. 
S and Pearling Life, damn W. Streeter, 339 Geo. J. Romanes, F. F. ae an 390 ; Propo«al to devote 
° oF cdigroe Moth- bi Sis ig cisfGalton, F.R.S., 453 the Rasen i Wilson to Uber a 
Peed id ji ert on Ory, 3$ ° gical an Es YATE fal M REI. 280; Preyers 
d( b Phenacite hoe, orado, 451 "Translation, of “ Physi of the Embiyo," 376; Mineral 
lvania, Noith-Eastern, VUE of the Ice i i, during Phynology and RR ied Thos. Sterry Hunt, 578 ; Con- 
! oss Epoch, 141 thibutiong to our Knowledge of the Connexos Between 
Peppe (T#F.§, on the Cultivation of the Scalia Wild Silks of Chemical Constitution gnd Physiological Action, iminary 
ndia, 256 Communication on the Action of certain Aromatit Bodies, 
Peripatus, S Lot obtained in Biitish “Guiana, 381 T. Lauder Brunton, E.R S., and J. Theodore Cash, 599 
Peristaltic Movement, Piof. Falk, 264 Phythwn (Capt. R. L.), Washington Observatory, 569 


Pernet (Dr.), on the Determination of the®Air*in the Vacu 
of the Barometer, 72; Comparison ofgBarometers? 600 

Peronospora of the Yme, 382 

Peronde,of Hydrogen, Formatien of, by Electrolysis, Dr. 
Rlcharz, e . s 

Perrin (M? R ), on the Theoiy of Alfebraif Forms with » 


Variables, M 
Pai Re S. F.R. S.), the Earthquake, 438 
Seclety of Natural Science? 206 e 
Lielar wide aitteilangen, 18@, 232, 353, 403, 475 
aan a New or Planets, 59, 28% 
Petrie (Prof.), Siberia as a Colony, 158 . 
Pale $ H. Rosenbusch, Di. Fred. B. Hatch, 
Russian, the saad Deluge fel: 


Pttunias Pennie tees 


sepia of the 
18, and F 


120,@ 


some Pomts i in the Devlopment of, 404. 
W. Slater, 70 
ed Edmund Garney, Fred. WwW. E 


Podenore, Prof. C. Lloyd Mergan, 290; 
und Gurney, 34 


Phenactte from Colorado, Sam. L. Penfield,. 451 
Philadelphia, the Wagner Free Institute of Science, 230; 
Museum of the Academy of Natural Sciences, 424 e 

Phi Earthquake Shocks in, 444 
P aed , Exhibition of the Prodmicts of 567 
Philipp of the, 446 
Phlübpica Fo D Lore qua ety established in the, 134 

T (Alfred), the Application of Gems to ths Art, of the 


KV P S.) : Obituary Notice of, 248 ; Death 


Pula (Samuel), Old BE New Chemistry, Which is fittest for 


urvival 9,270 ` 
tof. the Royal Society, 399 * 


9 Ph. cal Trapsactio 
e’ AU er T ofeMarifie Fish, Dr. Ofo Hermes, 377 


regent Alpmina, Ciimson Line of, M op Crookdl, 
MEAS a eis, Stellar Ph Yon 
Man vp 


phy 
Guide to 


pe Pho 9, 52 sg Wild Agimals hed and Described, 
-s LÀ oituné Nott, 226 ; ba e Servant of Astronomy, 
S. Holden, 317 of Astronomi 


e Instantaneous Shutters, 324, ; Mechanism of thè F gh 
Buds studie® by Chrono-Photography, M. Marey, 335; 
ot# Micrographs, Dr. van Heurck, 3 95 Application of, to 
Betermmation of Stellar Parallax, E Pritchard, 377; 
prs Photograpjers in the Hal. of tite Society of 


A EM Nebula Bo 118%, M. Mouches, 


cavern of the Heavens, rs 567; Use 
Photography, 4324 of the 


PM Plates ofthe Transit of tans 1882, 4$5 









on ol, d the Winter mr 431, 600 
y = thé Camelid 

e. — Geography ofthe Great Oceans, Similaritigs of the, 
» 33) 76 e 


i M 


phy of fapaft, Dr. Naumann, 3% z e 
eresford de 


Piano, on de Observations, Sir J. Lubbock, 430 
Be on Time of eae between the Hammer and Strigg 


Pickering Prot S. U.): Stellar Piataeniy at Harvud Col- 
lege, 37; Harvard College Observagry, 924; Influence of 


Eu cu on the Hest of D3sclüdon c of Salts, 458 
Pierle (Dr Victor), Death of, 16 . 


Pierre (M.), Pension to, 545 ; 
Pigeons, Sparrows chasing Two, 536; J. Jenner Weir, 584 
100k Trout, 16; the Acclimatisa- 


Pigeons, Fancy, Books on, 

Pisciculture: Spawnmg of 
tion of German Carp, 58; the Lochbwe Observatory, 58; 
Exportation of Salmon Ova to Antipodes, 18r; Fish- 
hatching at the National Fish-Culture Association, 159 

Pitt-Rivers’ (General) Anthropological Collection at Oxford 
Museum, 349 

Plane Geometry, the Elements of, a] . 

Plane EUN the Production of Newton’s Rings by, H. G. 


Madan, 583 

Planets, Mmoi : No. 262, ics No. ree 353; No. 265, M. 
T Pip 474; Names o n 69; New Minor, Herr 
P 59, 425; Prof. C. eters, 59, 282: Observa- 
tions wef 312 


Plant which destroys the Taste of Sweetness, W. T. ,Thiselton 
Dyer, F.R.S., 557 

Plants, how to e Colourless Specimens of, to hẹ reserved 
in Alcohol, Prof. Hugo de Vries, 149 ; Selmer Schonland, 173 

Plants by Birds, Dispersion of, D. Mortis, ISI 

Plants, Outlines of Classification and Special Morphology of, 
Dr. K. Goebel, 577 


Plummer (John LY Barnard’s Second Comet, 583 e 

Pl tt ( EM M unen alks in Cairo, 256 

Podniore (Frank), Phan of ue Living, Prof. C. Lloyd 
Morgan, 290 e 

ps uie 3) Maas Obsertary, a 3 

arë, Note on, J. W. Hulke, Ẹ.R S., 357 

Polar tions, British International, 147 

Polar Stars, Reduction of the Positions of Cl from one 
Epoch to another, Prof. W. A. Rogers and M Win- 


lock, 231 

Pola isation, STagnetic Rofatory ry, on the Cause of, 141 

Pola: Prisms, on the Cutting of, Prof. Silvanus P. Tmp- 
son, I 

Poles ‘in Magnets, Determination of the, 479 

Porter (T. J.), Permanent Matrix Excluder of Dranght and Dust, 


569 
Po aen of German Carp forwarded to, 350 
Potanın , and M. B s Retun of, from 
their on ve C and Mongolia, 


Potassa, G mi of, M. de Forcrand, 


Potato Tef,ntenary, 16, 175 e 


Pouchet, G 11082 mats, 48 
Poulton B): O ons on Heredity m Cats with 
an Abnormal Number of T, 38 ; Gilded Chrysalides, 470 ; 


the Gecko moves its pee Jaw, 511 


Pogrer, Transmission of, yeCompressed pressed Air, 272 


" è, «s hy of Australia, Manual of, Pre- mu cd eee of the on of Earth em 425 
, e Preece on e Limi Distange sae 
f SE the Bagshot Beds of the London Basin, = by Telephones $0 } Tu 
X , 382 E P istorie Man, A Mo Quatrefages, 23 e 
E E 331 Prehistoric Races, European, Prof. A. H. Keane, 562 
v9 y. > 94, aM 334 383 4 het 575 Prehistoric Remains in America, 476 
ern Quang ties, the ensions of, 46g Prehistgric Station in the Wood of Chaville, Discov y of, 61 
es Phy. shrot. pé Parsons Cookes, 100 * e| Pressure, Vertical Decrement of*T@mperature and, 
Physxiológy: on the Connexíon betey pee pea Actfon 606 oan 
Me ae Chemical Constitution, Dr. J Experimen- | P s ''Phyziplog» 8f the Embryo," Fiench Tfunslation of, 
^ e es oa the Pus. dd e f6 s . 
se? a Ne peot the ot the Invegtebrates, Price (F. G. Hilton), Vitality ef Seeds, 463 
* e e 
E fe ° o . A . e e ° : 
4 V eo et v « 0," e Ca . a- l 7 


t 


Waste, June 9, 1887] 


INDEX e 


e 


soena 





















“u Primitive Marriage,” Reprint of McLennan’s, Dr. W. Robertson 
Smith, 3 

Pymroees, W. Botting Hemsley, 561 

Primula imperialis, 430 

Pringsheim (Di.), Chemical Action of Light on Mixed Hydrogen 
and Chlonne Gas, 552 

Priorfty, $ Claim of, V. Ventosa, 513 ; Prof. H. S. flele Shaw, 


I o a 
inde on the Cutting of Polaising, Prof Silvanus P. Thompson, 


18 
Pritchard (Prof), Application of Photography to the Detgrmina- 
tion of Stellar Parallax, 377 
Proceedings of the Liverpool Geological Society, 133 
Professorships, Seife on advertising for Candidates for Vacant, 


229 e. 
Protoplasm, Prof H. &farshall Ward, 300 
Protopfasm, Living, Method for 
Different 


rent Liquids, $a 
Psychical Research, American Society for, 281 
Psychology, Aufri Journal of, 400 * 


PE Su mal, Phantesms of the Living, Edmuhd 

urney, Fred. W. H. Myers, and Frank Podmore, Prof. C. 

45 
rof. H. Hennessy, F.R.S., 
453 

Pygmy Tribes in Africa, 497 . . 

Pyrometer, and Seismometers, S a Crater, Fusion-Points, 
Dr Hf. 


Johnston-Lavis, 197 ; W. orby Beaumont, 296 
Pyrometers and Fusion-Points, Thos. Andrews, 224 


t Electrometers, 331 
on the Action of Tetrachloride of Carbon on 
hates of Sesquioxide, 335 


cience, 404 


Bo in th 476 


ofa Span 
emary Deposits ın Western New York, Prehistoric Heath 


et, 
Quedenfeldt (Lieut.), Ethnological Collection presented to the 
Anthropological Society by, 42 . e 
Queen, itary Progres duning the Reign of the, Capt. Douglas 
Galton, F.R.S., I * 
ueen's Jubilee 1p India, 349 
incke (Prof. G^), Dielectric Constants of Fluids, 334 


e 
Rabbit, the Austalian, 569 
NS M. Pasteur's Treatment of, fä e 

Emopean Prehistoric, P1of. H. Keane, 564 
Races humaines, Histoire générale des, A. de Quatrefagón 389 
Radiant-Matter Spectroscopy, on Examinatien of the idual 

Glow, W. Crookes, F.R.S., 425, 447 

Radiation of Light, Peculiar, Robeit D. Gibney, 536 
Radio Micrometer, Preliminary Note on, C. Vernon Boys, 549 
Radiophony, A. Heritsch on, 333 
Railways, Ínauguration of, in Fratace, 


Rain-bend Observations at the Ben Nevis Observatory, A. 


bad Rankin, 588 eo 

Rainfall of the Globe, Total, John Murray, 311 

Ralstonite, Chemical Composiffin of, 141 e 

Rambaut (A. A.) Spectroscopic Mgthodeof determining the 
Distance of a Doyble Star, 

Ramsay (Prof. W ) and Dg Sydney Young: Preliminary 
Note on the Continuity of the Liqmd and Gaseous Stites of 
Matter, 262 ; on Clausius's- Form 340; on Thermal Pro- 

e perles of M@hyl Alcohol, 358 " 

Rance (C. E. D&), Folkestone alt, 256 

(A.) Ram-band Observations at the Ben Nevis Obser- 
vatory, 

Rats atthe South Kensington Exhibitions, 205 

Ran Hanumanta) Mir Lessons in Geometry, 269 

© Rayleigh (Lord, F.R.S), on the Intensity of Reflection írofo 
Glass fad other Surfaces, 64 « 


Rays and Bands, Law of Distribatfon ff the Commog to 
several Spectra of Bands, 576 
e 9 


e ~ a z « e 
o a 


subjecting, to the Action of 


6 
eRtecoe (Sg B. £, F.R.S.], a 


ES $ 
Reade, (T. M.N Origin eof Mountain Ranges, Prof. A. fl 
Green, F.R.S., 361, 463 e * 


Recording H eters, 331 . * P 

Red Colour $t &:rias, Alleged Antienta 378, 391 a’ e? 

Red Sea Coast, ItalianePessessions on th M 

Red Spot on Jupiter, Rotation-Time of EN f. You, 181 s. 
. 


Red StareNew, 346 3 
Red Sénsets and New Zealafd Eruptions, Lieut.-ÇoL A, T. 
raser, 224. s 


e 

“Red Wood," on the*Formation of the s0-cs f gil, in the Fir and 
Epicea, 383 e 

Red Worm, Wiiam Burgess, 445 

Reefs, Coral, of the Solomon Islands,» Dr. H. B. Gappy, 77 

Reefs, Long Lost, Capt. W. J. L. Wharton, F.R.S., 347 

Reflection n Glam and otber Surfaces, on the Intensity of, 
Lord Rayleigh, £. R.S., 64 " 

Refraction Tables, Corrections to, Prof Cleveland Abbe, 134 

Refractions, Astronomical, Herr Oppolftr’s, $ 

Refractions, Schaeberle's Short Method for colpputing, 329 

Reichenbach (Dr. Reinhq]d von), Death of, d44 


Reid (Clement) Coombe Rock, 962 ; Earthquake A the Rivieg, 
534 
Reilly (Robert Jam&), of Clouds, 391 g 


Reinold (Prof. A. W., F.R S.), Lecture on Soap Bubbles, 229 


R della R. Accademia dei 405 
Ren delgliesle Istituto Lomaudo, 286, 357, 405, 477, 524 
RANGE ty, Va]ency afl, Prof. H. E. Armstro 

570, 5 


ng, F.R S., 
Resi@nal Glow, Examination of the, on Radiant-Matter Spectro- 


EC ee er n ud EE 


Reuch(Dr. Hans), Earthquakes in Norway, 517 


“| Revol Spheies, Aerial Vortices, or Eaperiments on, 
Ch. Weyher, 514 


mie shee pars acsi UAE fie Májtorolggi 
ome pensugle no populaire TO et 
de Pique du Globe, 310 a? vs a 
Rheostat, a Wire Tape, A. Grome, 334 M 
Rhsnolofésus ferrim-equimim, Drawings of the, in the Zoologist, 


2 e 
Kticch (Prof. A.) Barnard’s Comet at Perihelion, 296; (green 
Light at Sunrise and Sunset, 584 E 
Richardson (Dr. B. W., F.R S.), Animal Mechanics, 57 


pum (Dr.), Formation of Peroxide ef Hydroggn by Electro- 
ide GE N.) Peoposed Kxpeduion ge Fernando Noron?fg 
2 . 


Righi qo Augusto) on the Cause of Magnetic Rotatory 
n, I4I e "~ 
Right Hang and LeQ-Handednds, Dr. Del Wilson; 307 

e 


* Britain, Sir G. B. Airy, F.R.S., 56 
Romanes (Dr. Geo. M S): Origin of 


. 
Spasite! ; Mr. 

allace on Payal ogical Selection, 247, 306, 390 ; Factors 
o ic Evolutich, Herbert Spencer, e 


302 
Rome, First General esting of tHe’ International “Statist! 
Toadtuterat? Prepon fons fof, 306; Monument to Galileo in, 


á : . . R @e 
s . e x PR 


rd 


j ` et ° 


e 


. 
Treatise dh heity, UC e. 
"e 


Rink (Dr. *.), the Eskimo, Prof. A. Hm Keans, ° 
Rio, pu of, Pro£ C. A. Young, m2 v2. ., 
Rio de Janetro, Observatory of, 593 . °. 0 
Rivems, List of 374, Dr. von Kloden, eB > 
Riviera, Earthquake in the, Clement Reid, 534 e pa 
Rivista Scientifico-Industriale, 141, 237, 357, 405, 5% é 
Rix (Herbert) Royal Soctety's Soirie, 607 * o - 
Roe aa f. W. Chandler, F. R S. ef oloursfof Metals o 
an I e 
Robmson (H.), Hydraulic Poweg and H ie Machinery, 
Major Aon * ree e $ 
Rocl&: on the Téxture of Massive, 381; Mbrasioneo 3; 
Noton tie Structure hd Relmions of sofhe of the Older è 
ttany, Prof. T. G Bonney, §.R.S., 50; Rocks * 
of the Siaivern His, Frank Rutlgy, 623 T eoe 
Rodriguez, CochenilIt at, 179 . 
Rogeria longi, 158 A a x 
Rogers, (Pre W. Á.)and Miss Anna Wislock, Reduction wot 
the Position of Close Polar Stars from one Hpoch to another, am , 
231 uu 
Rogan Dominion, on the Establishment of thi, et Soteh-Bdst 


e A o? o ~ 


* INDEX 


/ 


[Wateere, June 9, 9887 





_ ¢Roocubuach (FEY Petrog H Petrogrepbyt Dr: Fred. race 48a 


LN EUN Videre ap of the Compas in Iron Ships con- 
D Rostak, University a5 dal of Largarck's Betberitm from, 


312 è 
= - Time of the Red Spot on Jupiter, Prof. Young, 181 


ry iere CiU ay the: anso o 
Spanne] ry, Report o s ^, e 


Mop ME He Feary A), Ware of the iis of the 
524 
(DT T NE 
» bridge Cholera Fungus, @23° 
A o ag T oE Engli devant dt they rat 
ohn Wrightson, 148 


Royal tution, f aA 
Roma Metgorologi Spciety, 95, 335, 466, 52? s 


Royal Society, ds 359, 550 
Royal Ni Navy Nery wobtho Marcian Service, on between the, 


Roya Schoo pees p, School of xe and, Col. J. 
. D. Denn 


elly, 271 
Royal Society, 34, 83, 142, M 188, 4, 287, 310, 334, 3577 
Miri 


Riad te ATE, St SEG HA a ATE 


and Scientific Federation, Trof Han T Philo. 
tig rg eal 399; ul Sener ceting, 406 ; 
Serie, Herbert Rix, : 

Royal Society of Prize offered by the, M 5o 

Rayal Society S Gang, Pn 71, 305 

Royal Society of Victora, lon ns and Proceedings af the, 


473 
Rucker (Prof. A. W., F.R.S ), Critical Mean Curvature of 
Liquid Surfaces of Revolution, 1 d i e 
Rule for escaping a Danger, orley, 345 
Changes in, 258 


Eee Riiie iq Proposed 


eim the Coming Deluge of, C. Marvin, 295 
Rust, Nature and gs 539 
Bees (Frank), the redi Dea Rocks of the Mafrem Biy, 


Rutot (A.) and«E. Van den Broeck, Observations nouvelles 
m le Rb de eiu, et sur le Crétacé supérieur du 


Trves (G. a (GA Compa: tant the Daly Forecast issued By Re 


f@r the 
* Actual oe 350 


cal Garden, @fr. Duthie, 356 
on of the Higher Mountains 
2 De. 


2 Petersburg, n of, DOE eighth Anniversary off 422 
en Ova sent to to Rew Zealand, II2 
Sir David), Compete Hand-book on the Manage- 


ie cchmulators, 
* Salt Solutions, ree Dr. W. W. J. Niœl, 527 
Salts, Insluence pies the Heat of, Dissolution of, 
Prof. velis ihn 
60 du y 
* Sani a sigh Anndal Meeting 0f 9375 
, Stalia pondi ona of the City of York, 423 
” Sgnitary tute Æ Great Britain, 257 e. 
Sanitary Legislative Conferencd, 593 è è 
Sanitary” during the Reign of the Queen, Capt. 
e Douglas ton, F.R.S., 1600 
R ion of Buil Bill, 282, 352 ° 
» Sankarn, Dr. s Explo ork on the, 520 
eb Be voles Go EM Week on the of the Hillock of, 


Sérdine fishing, 383 $ 
Sandas @n tMe»Food of the, 4 
LE OPE Evolution of a, Ta Friction pfi the, James Nolan, 
edilorn, $Ptnner Sufifita Sr Trof- Asaph Halla ag7 


f. Jo 
ST PO PN 
F.R 


) John Hunter, S79 .° be 


tul b! P 









$ District with the, 


Seanet EI ela 


Schaeberle (Mr. ) a 


eee 


r (Prog E. A., F.R.S.), Cerebral: Localisation, 


Schiller (Herr), Radius of the Circle of Protection pf 


pods, 3% 
Schinz (Dr. Hanz), Lake gami Region, 547 


Schironemertians, Peculiarities fh the O 
Schleswig-Holsteln, Effects of Lightning in, 360 
Schon&nd (Selmer), how to make Colo 


Plants to be preserved in Alcohol, 173 
School Hygiene, ead Newsholme, ' 
Schorlemmer (C.), a Treatfse on Chemistry, $16 
Schóyen (Herr), Zy/enchtis horde, 


H sou (Arthur, F.R.S.), Total 


s Gore's Nova Orionis, 85 ° 
ie A 544 
Science, Art and, in a New 


Sciénce, E 


Fitzgeral 
Science and the Jubilee, 217, 241 


Science, Lunar, 


F. D. 
Science in N 
Science, Po 
Sclence in 


284. 


y, 271 


alar Lectures of, 


sonder Sch 


of, Pres. Kliot, 3 


Scientific Pasis of U^ Proposed 


Scientific F: 
Scientific Knowledge, 


Scientific Knowledge in Scotland, 


305 
Sdent Relat Wot se of James Prescott Joule, F.R.S., 461 9 
Armstrong, 


Pee apo las 
cR 


Scientific Bestand. | 


Advancement of, 
Sclentific Results eo 


Report of the, 351 


Scientific Societies, Local, and the British Associatio 
“ Sclentist," M of the pies 519 
F. RS) M 


Sclater (P. L., 


Scorpion Virus Sir 


Scortechini (Path 
Scotland : Fishery 
Fish-Culture in, 205 ; 


ev. Timothy | Harley, 
Saence, Normal School of, aad Boya S 


ht, 250 


Observations of Variable Stars in 1885, 378 
E. Klein, F.R.S., 452 
Method for computmg Refractids, 


Joh 


ation of the, 336 
urless Specimens of 


i Total oleis of August 29, 


ance aie 


irs Yoar of, Panl Bert, 221 


d ihe 


d oen 


349 


dica of Mines, Col. J. 


af: of America, Present "Position 
Imperial Institute, 254 


eon Thompson's Fut for the 
Exploring Voyage ef the Challenger, 
my 78 


Meare o ERS., £5 Prof. C. Llagd 
7 ome Suicide ? 590 


Scientific 


of, 157 
, Fourth Annual R eport of the, 128 ; 
Knowledge in, 305 3 Trial of 


University Extension Scheme in, D 327 i de. Scottish 
Magazine, 3 334 S 
Value of Fish 


eltt 474 ; Physical and. Biological Wo 


Siete 52» 


Sea, Official *R. 


dp on tl Cota 


n; Scottish 
at Scottish Marine e 


Sea, Earthquake at, Reginald EL. Hertslet, 1 
on fie Tse of Dil at, 
Effect of Breaking Wates, 63e 


S en Currents, Prof. J. S. Newberry, 


at ener 


Sea-Trout in 


Eared Seal of thee Auckland Islands, S 
icu Gardens, 327 
e Delaford Park Fishery, n e 


Sesbroke (Mr.), Templg Observatories, 


SA West Indian, Menackur Kar ag H 


Eastern, Dr. 
ck (W. T. ue Coe 


W. E Emory's Investigation o » 35I 
Seals destructive to Fisheries, 3 


Seas, Laweof Storms in 


emorial M 


ae in = ga) 
):eSpecimens of S 
Ness a Eggs, 2355 Arctic S 


. Doberck, 135 @ 


ridges Sites for, 494 


pecies of Birds, 956 
om ^ 


iberian Birds, 15; Birds’ 
e 


She modifying the 


€ 


A. Wand, 392 


oe ean 


N 


Nature, June 9, 1887] 


ce Forms of, the Causes to which they are due, Sir 
bbock, F RS, » 235 
of, 414 ; G. Hilton Pnce, 463; L. Blome- 
r. L. Martin Kon 463; Geo. Murray, 582 
err Ferdinand) on the Rate of Movement of the 
20 
cavations in, 518 
f.), Influence of Astigmatigm in the Eye $n Astro- 
nomical ons, 59 
Seismotagy : Volcanoes of Japan, Prof. Milne, 19, 36; Seis- 
mometry in Japan, Prof. J. A. E , 95, 172, 606; Thgmas 
m 126, I ; the Recént Earthq es, Prof. J. P. 'o' Reilly, 
I Soundi a Crater, Fasion- Pomts, Pyrometers, and 
mometess, H. J. Johnston-&avis, 197; W. Meroe 
Beaumont, 29; Repos on the Charleston Earthquake, Pro 
T. C. Mendenh&ll, Kerr d W. 


19; Marthquake at A di 376; at Vilayet Konia, 376; 
Bart uake in Ja Earthquake Sh at Tashkend, 
; Presaren uda of the Causes of ariken 


< Earthamake, Rer. J. S. Pen}, F.R.S., 438; Seis- 
al Society df, Japan, 518; Seismic Phenomena of 
Feb 1887, 575 


Sekei S on the Comperison of Earthquakes, P us 
Selborne , Letters on the Objects iid Work 
Selection, Ph ological, Mr. Wallace on, Dr. Geo. J. any 


F.R.S., 390 

Self- Induction : Lecture iment 1n, Shelford Bidwell, 526 ; 
on the Determination of the Coefficient of, 551 

Sensation antl Movement, Ch. Férè, 518 

Sense of Smell, Edward L. Nichols and E. H. S. Bailey, 74 


Sensitive Hygrometers, 3 m T 
onecker on, 


Serous Albumen, Prof. 
t Mound in Ohio, Great, hn É Holmes, 281 


Service (Robert), the Plum 


INDEX 


f edi . 


* 


e Na e 

Smell, the Sense of, Edwar L. ee M. S. Bailey, 7p * 
Smets (Dr. Gérard), a a 
Smith (Charles 

Smith (We Al nly Loch DES ud 
Smith (Dr. W. Robert, S 

F McLennan, 3 
m (De. ew. R} Amoniggal Decomposition of Urine, 


Smithson Spencer), Je Hailston 438 
an Tem E Dea Annual Spot of the, 
2 

Sm Rarthquake am 112, 158 

Snowflakes, Samuel Loclgmool, 414 

Snowstorm of January 7, 1887, E. J. Lowe, 271 

Soap-Bubbles, Prof. A. W. Reigold’s Lecture on, 229 

Soap-Films, Plane, the Production of Neytop's ae 
G. Madan, 583» e 

Society of Antiquaries, 189 

Society of Arts, 57 

Soda, Heat of Fo 

Soda Cell, Bichro: 

Soils, on the Consti n of the Nifrogenous Organic Matter of, 
&. Warington, F.R.S., 403 

Solar Activity ın 1886, Prof. Tacchini, 445 

Solar m d of August* 29, 1886, Arthur Schuster, 
F.R.S., 

Solar Halos, J. J. Waller, 2 a^ ; R. T. Omond, 582 

Solar Heat, Mepsurements of, Dr. Frolich, 455 7 

Solar Pitenomena during the Year 1886, M. P. Tacchini, E 

479 

Solar Spechum, Wave-Length of the Lines of the, Prof Henry 
A. Rowland, 524 

Solid in a Liquid, on the Movement of a, 527 


e 
Agent Histog, J. 


e 
on ofsome Alcoholates 8f, Tm 
of, 381 


iments on the, 


Sopas, | rene of, by Heat, Lecture 


Seton- Sgr Fh Bo H.), Alpine Reg um of Alaska, 475 
Solids by Meat, rae Experiment on the Espagrios eí, Q E. 


Board Alm 
Pel mor in Massa * Electricity and 


A}, an Enor in Stromeyer, 126 
Se Solly (R. H. mde Recently-discovered D it of “Celestine, 414 s 
Sharp (David), ew Zealand Coleoptera, 177 Solom Reefs of th H. B. Gappy, 77 . 
Shaw (Prot. H. S. Hele), a Claim of Priority, 581 Solghilfy of Sat of Substances, on the V. on of, 551 
Sheets, on Ellipsoidal Cunent, Horace Lamb, F.R.S., 574 Boden. Opening of the Discussion by Prof. Tilden, Brith 
Shenstone rn a aper on Gyrmacma syloesire, 594. Association, 21, 64 
Shenstone (W. rude dun) of Glass- blowing, 123; Manipu- Solution, on the Nature of, Dr. Nicols, Prof. Tide, Dr, Arm- 


lation of Que c aeae Lead, 
Sherman @, T ): Bright danes in Stellar Spectra, 378; Atmo- 
sphere of Lyne, 451 
Shetland, Flora of, a H. Beeby, Mg 
Ships of War: Fuel-Supply in, 539 ; Armour of, 540 
Shore (Thos, W.), Elementary cal Biology—Vegetable, 


Prof. W. N. Hartley, Dr. Gladstone, 
Sol Natural, of Cinnabar Gold find Amat Salphides, * 


ginik obe Qieernio 
FoB ras 


e 
"e 


p Experiments in the Magufidare of, et 


as i : Soudan, the the Westen, Dr. Colinon x thie Pog án of Bamboyk, 
WEI, ency and Duration of, 479 e. 
Shufeldt ( Rw ), Notes on certain’ Traits of Infant Navajos, Sound, Light, and Heat, “Lecture Problegt on, “hale pia, v, Y 


Shutter, Instantaneous, A. Mallock, 324; A H. Stuart- 
Wortley, 366 
Siberla as a Colony, Prof. Petle, 158 


Siberia, Northern, Magnetic Horizontal Intensity in, A. C. von 


Sondi a Crater, Fusion-Points, PER aa 
meters, Prof John Milne, 152; Dr. H. $ ae 
197 

Soundings in the Australian Mediterranean, Dr. Otto sheng 


ut 
“Taris; ^ 


Tillo. : 
Siberian "Birds presented by Afr. Secbobm to iie History south dues Dutch Colonie? i in, and agg badies, 
Museum, 15 K. Martin, Dr. A. Eris 459 e 
oo Leone, Eaithquake in, J. S. "Hay and Tee 2 Metzger, | South Wm & iriabst if* Johy Ball, "SS P" 
I4I 53 


52 
Silicostannate of Lime, Pre ion of a, eoveenouding to south’ American Andes, on the Age of certain Parts of the, Dr. 
. 


Sphene, M L. Bourgeois, 335 Ochseniuy 547 a a 
Silk, Indian, Industry, the Declige of the, 84° South on Exhilgtlons, the’Raw at, 205 
Silk Cocoons, Machinery for win from, 595 


Southampton, Proposed Daren College for, 473 
Southern Comet, 329 


Silks, Wild, of India, Caltvation of the, J. P Peppe, 256 , . 


Silver, on the Phosphates and Arseniates of, 144 Spein and Por sae eal of M. Emile C -° 
Similarities jn the Physical Geography of the Great Oceans, | Sparrow ns, a, 536; J. use Wei, 5 nee 
e J. Y. Bu $33, 76 e | Spear-head in uaternary bus a M 
Simson Loi "Rravels in the Wilds of Écusdor, 437 Species, of, aek T J. Murph yes a ene atchpool,, 
Simton (Frank B.), Letters on Sport in Eastern Bengal, 388 * sedi . J. Romani FES, 124 
Singapore, Crustacea of, 525 Inductive Capacity, Note on, Yohn Hopit®n, RRS., A 
Sinus, Alleged Ancient Red Colour of, Mr. Lynn, 378,391 bd 
Skassy MM. Bérésfisley, Potanin and, Retum of, from Spectra Analysis: a New Methog of wod by 
ctp Meir Expedition to China and Mongolia, 309 means of the Dar ache é1énocque, ice e 
Siuse (F. ^. A.), British Stalk-eyed cues and Spiders, Method of Getermifing the Distance are Double meer 
pa e | Rapibent, 206; do the Objective Spectrascoperd« Resi ej 
Slater (J. a J Insects and Petynias, 70 n e805; on Ragiant. ‘Matic Spectroscopy gt . 
e 
. . e . 
e o . . M : . . 
N ot è s * : tt. 0,4 a E Tr 


e s . € . 
$ cae 1 "P" / 
xvi: ts e e INDEX [Nutsre, June 9, 1887 
— e 








LJ 
e » sidual Gow, W. Cooke d f RS $425, 4%; Sunlight Colours, Struve (Hermann) Diffraction of bt 42 


S. Capt. W. de W. Abngy, 


b * 


e 


. 
s 


. * ice Viscosity dac. Bus and V. Strdhhal, 380 


540 ? 
e Stm- ra barga KS E.), -book of Pfactical Botany gor the 185 e 


3» 42 | zors Prof. Otto) Jubilee, 422; of X, 1516, 546 
Speech by Telephon A dice ting Distagee of W, H. ortley (CoL H.), Re DEN Shutters, 366 ‘ 
Preece, F.R.S., 50 rr ai Number 05,2 at the University of Berlin, 444 
Spenaer (Herbert) Factors of Orgdhit Evolution, Dr. Geo. J. Studentshi Colonel J. F. D. Donnelly, 413 
NEN F.R.S., 362 ; Definition sedato F. Howard Collins, , Studies in Regie History, comprising a Reprint of ‘‘ Primitive 
Manage,” J. Ferguson McLennan, Dr, W.e Robertson 
S Pehe Piapäriton of a Silicostanngfe of Lime corpo Smith, e . 
to, M. L. Bourgeois, 335 Study of iussu, ohn Money, ia 
Spheres, Revakving, Aerial Vortices ang Experiments on, ch Subject-Index, Two Hours with a, 
Weyher, 514 Subrgerged Valleys in the Gulf of Gero on the Existence of, 
Spidera, Bntmh Stalk- eyol Crustacea amd, °F. A, A. Skthe, 


532 
cd (Dr. R.), Comet 1887 i (Brooks, January aa, 352, 424, 


due (Prof. Si cr of 518 e, 

Spola Atlantica, e 

Spores (Prof. ) aide Movements in the homm of the 
Sun, 71°; on Sunspots, 72 

Sporophorg in M&sses, Maple ef the, ], R. Vaizey, 358 

Spox, on, in Easteix Bengal, Frank B. Simson, E 

Sprung (BF. : Hadley’s Principle, 384 ; 456 

Spun Glass, Tenacity of, E. Gibson and xor e 

Ur id Crustacea, Brituh, and uae Ez A, Pes: 


e. 
(H. M.): Besser Frgedom of PN NE 
erred on, 280; Relief Expeditiom to Emin Pasha, 28 


e Letter frofn, 353; "Expedition to Emin Pasha, 475; and 
Relief of Emm asha, 446 ; Congo ition, 615 9 

Stars: Binary, y Corone ‘Australis, H. C. Wilson,el ; Binary; 
ò Equulei, 401; Bnghtness and Mass of Binary, 
Monck, 402 ; Binary Star, 14 (i) Orionis Orbit of the, J. E. 
Gore, '569 ; RE General Catalogue of SM II3; 

Catalogue of 3300, 1593 ic 

Method of determining the Distance of a Beebe S 
As Aa dia bent 206; Reduction of the Pomtoa of Close 
Poftr, Stars one Epoch to another, Prof. W. A. 
and Mus Anna Winl ; 231; Variable, Observations of, in 
1885, Edward Saw New Red Star, 548 è 

State, the, and ucation, 457 

Sltesman's Year- Bo for 1887, 461 

Statistical Inst&ute, Sa rd 455 

Steam Navigation, Progiers in, 5 

sy Manganese, Physical P ad Prof. W. F. Bart, 


NUM Birds of, Dr. Churchill Bebington, 193 

Sugar, Sorghum, 184; as Saal in the Manufacture o, 
472 

Sagan Beetroot, Production of, in the *Gnited States, 351 

Sugar, Action of Nitnc Acid on, 432 

Sugar, on the Treatment of New Wine with, 432 

Suicide of the Cobre, Supposed, R. D. Oldham, 560 

Suicide, Do Scorpionf Commit ? 590 

Sulphwet of Calcrum, Phosphorescencegf the, 431, 455 

Sulphunc Acid, Action of, on the Solubility of the Sulphates, 





















32 x 
Sulphuric Anhydride, ents on, 384 
Sumatra, Volcanoes in, 60 


Sporer, 71 

Sur. Edipe of the, at Grenada, Pieliminary Account of the 
Observations of the, Capt. Darwin, 287 

Sun Symbol, the Cross as a, Dr. Chas. R. e pU Dr. 
Hyde Clarke, 366; Mrs. J. C. Murray-A E 

Sun, New Method of determining the P x of the, 455 

Sun, Researches on the Diameter of the, Herr Auwers, 496 

Sun's Diameter, Researches on the, Prof. Di Legge, 595 

Sun’s Heat, Sir William Thomson, F.R.S., 297 

Sunlight Colouis, Capt. W. de W. Abney, 'F.R.S., 48 

Sunrise Shadows of Adam’s Peak, on the Peculler, HM 
Abercromby, 94 

Sunrise and eae, Green Light at, Prof. A. Riccò, su 

Sunset Phenomenon, Dr. Wentworth Erck, 391 

Sunsets: Red, and New Zealand Eruptions, Lieut.-Col. A. T. 
Fraser, 224; Green Light at, R. T. Omond, 391; Prof. Ag 


Riccò, 584. 
Suns Observaffons if H , Carl pr A. M. Clerke, 
227 ; Prof. Sporer, 72; Dr. M A. A.eVeeder, e 


Supernormal Psychol Phantasms of the “ae Edmund 
urney, Frey W. WT Mya, end Frank Podmore, Prof. C. 


Steel and Ingot lon, Quantity made in a Year, 231 i 
Stgllar P : Prof. Asaph Hall, 258; Ap PES ofgPhoto- Lloyd Morgan, 290 
B to the lerminatign of, Prof. Pri 377 e | Supersaturation of ‘Salt: Solutions, Dr. W. W. J. Nicol, 527 
a hotogra qus Harvard Coll e, Prof. Pigkering, 37 Wi n e Royal College of, proposed Extension of Museum and 
Hapa clea Shefman, 378 
eSteno-T safer by, LXX a Sutton B. x an Introdufion to General Pathology, 26 
P ve JMÁdicator, on the Prosperity of the Stevens Institute, Svastika: Cross and Sun, Dr. Hyde Clarke, 366 ; as bot? Sun 


es Fire phe Mis, J. C. Murray-Aynsley, 558 
adti (Dr eog.) C Comet Barnard (1886 f), 134 

reu ever and acillus, 405 

Swarmmg oi Aphides, Notes on the Recent, G. H. Buckton, 
F.R.S., 

Sweden : " Station at Landsoit for Measurement of Shore-Eleva- 
tion, 159 ; Astrora Boreffis in Northen, 443 

Sweetness, a Plant which destoys the Taste of, W. T. Thisel- 


e cud (T. andgD.), Lighthouse Illurmtinants, 63 
Strengen Leie Canal and River Engineering, Major Allan 


pete 169 
Sthoul on Vegetable Tismes, on the Effect of certain, Anna 
Bateson, and? Prof. Francis n. F.R.S., 
es bey , on e @urther Evidence of S on in the 
Y Ki ei 14f 312,528 ° 
E "(Pio jo pe ddress at the UN Society | Swift (Lewis), Warner bservatory, , 446 
Switzerlang, Earthquake in, %4, 205 ; Prof. Forel, 442 


* Stone (G. ae fudeseent * Clouds, 681; Disappegrance of | Sydney : Discovery of Rare F | at, 159; Discovery of & 
Bidop' s 1n Colorado, 581 Mastodonsaurus on Jucket 445 
Stone Circles, A. L. Lewis om, 503 bol, the Svastika as both Sun and , Mrs. J. C. Murray- . 
dolo ick Serere Storm, 157 © ey, 558 
kae ip tie em Seas, Law of, W. Doberck, 135 e lism, Asjatic, Study of, H. G. M; Magay- MS 
@ $ Diunfection by Heat, 7 


ES 

Symonds (G. J, F9RS.), Influence of sd on Barometit 
Readings 53 

Sympathetic Nervous System, Dr. Walter H. Gaskell, F.R.S., 


"Straight Line, to prove that only one Parallel can be drpwn 
from a n Point to a aren. r. E. Budden, 92 ø 
Stains n RAtor, Stromeyer's, 


an pedea 556 . ey 


‘ Sre earls and inda rum 
Strom (C. E.), Lecture a so Md pansion « of | Tabesheer : T. Thkelton Dya, F.R S., 396; Nenry Cecil, 


lı bn eat, . eA Totty 4a Thos. Rowney, 512; the Relation 
tratn- Indicator, 540 s š ? of, to Mineial Substances, Prof. J. W. udd, F.R.S., 488 

.)? * . ` e . hd ° . 
UPS f a ° ° fe DE .* E . om ^ ° 


Sun, Stormy Movements m the Atmosphere of the, Prof. ' 


ton DyeapF.R.S., 55 2 e 


e 
e Nature, June 9, 1887] ' *NDEX 





> 
Tacchini (Prof.): Solar Activity in 1886, 445 ; Solar Observa- 
tions for the Second Half of the Year 1885, 335; Solar 
rE henorieña during the Year 1886, 479 
c Rocks, 622 
n of the Comets of 1886, Prof. 'Th. Bredichin, 474 
Tait (Prof.), Kinetic Theory of Gases, 311 
Tale, Sample of, Mem ue ne aM Prof. Macadam, 423 
Tamus e 
Tartrate of on ars Guts, Pex dd 
Teshkend, zony at, 112, 359 
Tamale, the Birds of, 204 r 
Tasmanian Fisheries, 233 
Teste of Sweetness, a t which destroys the, W. T. Thisel- 
» F.R.S., 557 
Tayle or hilip Meadtws), Tobacco a Barmer’s Crop, Prof. John 
rightson, 
Tchesme, Eart auftce ay” 112 
Tea-Planfer’s Manual, T. C. Owen, 268 
Technical Education, 5^; Mr. Girling, 567 ; and the House of 
Commons, Mr. Howell, 326 
Technical School # Bomba , 206 x 


Telegraph Wires, Pro tion of Electricity m, Ed. Hagenbach, 


Tacoraphie Determinations of Australian Longitudes, 474 
Telephone, on the Limiting Distance of Speech by, W 

Preece, F.R.S., 501 
Telephone Line from Paris to London, Proposed, 544 
Telephonic Line between Pais and Brussels, jeder I33 
Sn COP une Bischoffsheim Observatory, the Great Refracting, 

















£ ifC dines W.N e 
Thorpe (Protet. ANE. I; RS[ Veios ito Joh Mercer,’ bs 


F RS, Edward A. Parn a ces tertain Modern De- e° „° 
velopments «f Graham's Id concerning the Constitutioa of e" 
Matter? 522, 547 sd 2 
'Thouar's loration of Bolivia, 231 . . 
Throat, Various Effects of Irntation in the, 575 
Throndh in Norway? Display of Aurora Borealis at, 112 : 
on the ion of a, Prof. von Hé Itz 24 
emsxicsormiol July 1 Investigations into, Prof Bornstein, 


Thgndersforms, Dr. Hanis Observations on, 112 
laceleo carmifet, SÈ Richard Owen, F.R.S., ILI, 142 
La Rivtr of, Gend. T. Walker, F.R.S., 615 
Tidel Friction and the Evolution of a Satellite, James Nolan, 


75 

Tides of Long Periof, on the Dynamical egy of the, G. E 
Darwin, F. R. $, 287° 

Tilden (Prof.), on the Nature of Solution, ^n ON 

Tillo (A. C. von), SANE Horizontal ntes in "Northem 
Siberia, 170 

Time, an A peritos, by which, ms$ be ommunicited to Per- 
formers out of the Cenductor's Sight, 120 

Ti, Depomts of, SP 

Tin Min ed, M. ut 376 

Tippoo Ti Ne Ta mio Lai Pasha d tion, q2 

Tissues, Vegetable, onthe Effect of certam Stimyji on, Anna 
Bateson and Prof. Francis Darwin, F.R.S., 429 

Tobacc®: a Farmer’s Crop, Philip Meadows Taylor, Prof. John 
Wrightsor 52; Cultvatlon of, ine England and and, 


443 
Todhunter (Isaac, F. R. S.), History of the Theory of Elasticity, 
A. G. Greenhill, 313 
Toss, Observations on Heredity in Cats with an Abnormal 
Number of, Edward B. Poulton, 38 x 
Tokutaro Ro, "Tatesheer, 462 e P ee o 
Tolmie (Dr. W. F.), Death of, 228 


Telescope, Hours with a Three-Inch, Capt. Wm. Noble, 246 

Tempel (Wilhelm), Observations of Nebuls at Arcetri, 1 

Temperature: High, in October, Charles Harding, 18 ; Critical 
Temperatures of Nitrogen and Oxyg Influence of 
Temperature on the Heat of Leni m of aih, Prof. S. U. 
Ficka, » 453; Continuous Tranzigon from the Liquid to the 


jue State of Matter at all Temperatures, 478 ; Tempera- 
ures of tile Atlantic Coast Waters, Charts showing, 495; on 


thegDistnbution of Temperature in the Antarctic Ocean, J. Y. | Tomlinson (Herbert), the Coefficient of Td of Air, 165 i 
Buchanan, 516; insca D of Temperature to which the Lower Tu from Thomas Utah, A.eN? Alling, 452 * 
Forms of O can be adapted by Slow Modifications, Dr. ped tones, S. Middlemiss, 413: T. Spencer 
Dallinger, » 550; Temperature off Cape Hom, 568; Smithson, 438; Alex. Johnstone, 536 
e Influence of Tee of aad Proper on the Colour of the Topinard (M.), on the Simian Chelsdeni of the*Naulette Jaw, 
Blood, 576; Temperature Jamaica, ell 
ane 437; Vertical Decre Decrement of dak ture and P (W.), Erosion df the English P 
606 6 Te hy, Funchongl, of the the Brans Pr y & YT 453, e 
Tesch le O ory, Mr. Seabroke, 401 T Boats, 539 *. 
cary’ Progressyn Astronomy, Piof. C. Ae Young, 67, 86, posso pro Examination of, by P Bokign Sander 
117 Ern tch, 132 9 
Tepper (I. p Miot ative Plants of Sonthi Anecealle, qus Ptal Solar Eclpseof August 29, 1886, ArthuMfthuster, BRS, s 
ercen e Potato, 175 
"Terrestrial rust, on the Conditions of Form ae Density, TOM, Osone Papdts in, Dr. W. Je Blaci ys. «e S 


Traill (Dr. William), of Woodwick, Obituary Notice góp "C. o 
Train hghted by Electricity, 595 
Trams of Pulleys and Drums, Prof H. dí F.R.S. Sas 

452 e 
Transmission of Power by Compressed Air, 272 . ^ - 
Tranbe-H Curves, 576 . . 
Trécul (M..), on the fen LACE nbn = y 
Trees, Planting Se Foreign, in Néw E 
eee of Natural Bo e e 

n of ghe Connecticut V: y. Ih e 

Tribes of the Nile Valley North of Khartoum, Sir Chas, Wilfon 

on, 431 
Trimen (Dm H.) Hermann’ 2 d Ceylon Herbarium ” ande ° 


Toney’ “ Flora repans a 
Tripos, Mathematical, f J. w. L. Glasher, F.R. s% ? IOI, us 
wa th® Earlier, of the U ty of Ca bndge, s 
on er, o niversity of Cam E 
. B A 


Tentatnal Radius, Contraction of the, 479 
Te Materials, on some New Measuring- Tastomeni used 
rof. W. C. Unwm, F.R S., 334 

Tetrachlonde of Carbon, on the Action of, on " Chlamidionils 
Acid and the Phosphates of t Sesgaionde, M. H. Quantin, 
335 

Tetuan, oration of, 232 

Texture of ve Rocks, 381 * 

Theine, Action of Caffein and, upon Vold&tary Males py 

* Lander Branton, F.R.S., 599 

Theory of Numbers, 477 

Thermometer, New Form of Stafdard Mercurial, Dr. Pemet, 
600 

Thermometers, on the. Internal tonc of, A. W. Clayden, 


94 
Thlesen (Dr.), Resistance of Air, 408 ; on the Standard Kilo 


gramme, . F.R.S., 397 
Whollon (P Deth of, 592 e . wp abes -Tropical Cyclones, on the Relatia betiteert . 
Thome (Mr.), NewComet, 307 on. Ralph A 430 us 


oor n Elizabeth), Fund for the Endowment of Re- Don Ralph S awning of, ; 16; Lochleven, Dp eDay 166; 
an '' Egg-bound," 221 
Tho, ved the Owens Coll Tunicata, on the Colonisg Vascular System of thg, 336 e 


385 . ln 
Silvanusf P?) : on the Cu of Polarising 


TaningfFork of Variable Pitch of Tome, i . 
; Electricity and Clocks, 224; Electric Motor Tylenckus horde, Her Scho 2, 836 35» % ' 6 
and it Applications, C. Martin fod qe. Wetzler, 4o Tyndall (Dr.), the Retirement of, 560- .’ ° 
Thomson (Sir William, F. RS. ), the Sun’s Ek 157 . ‘Typheons Dr. Doberck a e ‘ 4. ee 
d eo? . . e| 2?’ o 
. e . s e e e . es 


7 ^ and e. e *. * e°” a »7 $e ç p>” 





e e . 
ag - * e Oo 
. AX» ee > X INDEX [Vastere,. Jtene.9,.1887 o 
= e e * I e 
e Ulrich ich (gro rof.), D f ldeptity og ana" in the New Vertebrates, Com ve. Anatomy of, Robert Wiedershetm, 
Rivers with pee 190 Newton P , 121. 
AD Jl re, th® Exes o Vena Dora Uk Teipio and Feens S A ul, 
e Up ingdom, Qgdnagce Uv of the, eLient.-Col, T. 696 ,- é 
ite, 170 Victoria Hall Lectures, 35 
Unit@d ee Efthquakes in, 36; Fish Commission, Work’ of | Victoria me ea 4t 597 
ae 55, 545; Observatory for "Women. in, 229 ; Greenleal’s Vienna E Jot Imperial Academy o 
Degne fo Colleges 229 ; fierce. on for Sciences, 72 ; Type o of B in the Vicon dnl eorr 
dafes for Vacant Profi s A.. .on Museum, 204. e 
the NS Florida, 236; Fish Insects In.the? VITE Konia, Asia Minor, "Earthquake at, 376 z 
ock, 327; Number of emale Teachers in the, illepigne (Floran de) A phomeer, 44 * 
375; Pisis deis Survey, 400 ; Geological. urey on Re- Vine tl-Phylloxeric Disinfection of the rape, 382 
sources of the Und States, 401 ; t ahd Mildew on Fruit Vid i picada of the, 382 
H onal Museum, rt for the’Year 1 of Astrono . 
ene * es Of | Vitia] Velocities; T. etie, 1 


the, 544; Baldness sae eia a the, 595; Naval Observatory, 
595-6 Weis a M 


Units of vind Hos DUNT. . Greenhill, 486 ; 
Rer. s A. 557; Archd. 
C. Elliptt, ; Robert f ES 

Universi ot of Number ri Tet, 44 

veraitof Bologna, Eight Hundted versary, 399 

Unfversity College, the Cater of, 179 

Universi Collee Bristol, Albert Fry, @45 


University College, Liverpool, Generous Endowments, 280 * 


Univeisity Colleges, Prof. Jowett on, 441 ' 


Universities: University Extension Scheme 611 N of, & 
Scotland, 327 ; Univenty Intelligence, 42, 9, 212, 285, 
. 380, oer 477, 501, beds 621; Üni for London, 


* 505; Semi-Cent Anniversary of Lo e, 5455 Sixty- 
eighth Annivergary of St. Petersburg, 
Unwm (Prof. W. C., FYR S.), on some New Meafuring-Instru- 


ments, used in testing Materials, 334 . 
i es Uniyerity, Female Students at, 306 ; New University 


I 
Lan Society of Natural Sciences, 133 
Uyanus, Elliptici S Frol W. Valentines: 614 


Urife, 4m ition of, Dr. W. R. Smith, n" 
Urostylt of the cae rog, Abnormality in the, Prof. 
vee oyd Morgan, Mtg 
Capt. ameron $ lecture on, 259 . 
Urri o a Aino Hairiness and the, F. V. Bickins, 434 
Vaerdal Brilliant Meteor seen in, 612 
Vairey (J. ay the the Morphology of the S Eg nit in Ame V Sn 
96 1 
Pis de d R seins Affinity Prof. Hg. 


Valent f, àV.), Ell fU 6 
. Vin py isset after the m Mua 1886 
joo apa H te Rata 


tog an ysis Of the, 
vU Tee 1e UET Substances, on the Latent 
of, 55 


eats I 
Vasin ew, &. C. Chandler, 307 ; New, in Cygnus, Dr. 
28h ; HOUSE nar 1 Orionis, = 2 Muller, 329 ; the 


» LT handler, ons of, in 
s. edes 3»; Pro i Now 

x Bie aon Alas rat m the sas ta th 

. 
, Vgidehs, C. Slevens on the, 134 . e 
Veddits of lon, 205 € ° 
^. Veede? (Dr. M.gA.) : Auro ; Meteors and Auroras, 126; 
® Auroras, 272; Su LE bad 
Yes ble Soils, on the oof the Gaseous Nitrogen 
e Atmosphere by, M erthelot, 335 


bct eTiasucs, on the Effect of certain Stipuli on, Anna 
anf Prof Francis Darwin, F.R.S., 429 s 
Hot , F. Guthrie, 149 
Sael Notes from, 496 
eue fci ren Shock in, 350 g 


Vente (Way 2 Claim of Priority, 51 
e Venukoff pens on the Upheaval Be eGouth- West Coast of 


e: Verbal Votes Volcanoes tse 
oir AM zu 
lumn of the Common Frég, Æbno in Fd 


Vistebral 
x A Prof, C. oy4 Morgen, 53 . 
a . 
e 9 s . a m * e s 
Pd % P e a F LI" . . 


. 
Virus, M Sir J. Fayrer, R Bes 483 ; Prof. C. Lloyd 
Morgan 
Vitality B of Manmy Seeds. Geo. M , 582 
Vitality of Szeds, du G. Hilto "Price, 463; L Blome- 
field, 463 ; Dr. L. TS 
yil and its Defifition, Prof. Y, reu F.R.S., Sty 
oward Collins, 585 
Volant. of Japan, Prof. Milne, 19; in S Verbeek, 
60; Revelations of a Dissected Volcano, Jas. D. 933 
Active Volcano in Japan, 133; Volcano of Manna Loa in 
Eruption, 423 ; Volcanic Action, Jas. D. Dana, 451 ; Deposits 
olcanic Prof. Geo. P. Merrill, De Volcanic Dust 
E New Zealand, Prof. T. G. B RS, i5; Vol- 
canic tion in Níua-Fu, Füendly Islande T. G. 
RS. 127 ; Volcanic Eruption in Mount Tarumai, 
;in Northem Ca ums 380 
Brown, 142 
Voltaic Ave on the, 576; motive Force of the, 331 
Voltaic Electricity, Note on. the Development of, by Atmo- 
see, Oxidation, C. R. Alder Wright, F.R.S., 
Volumetric Determination of Hydrogen Sulphide, 
Vortices, Aerial, 551 
Vortice, Acial, and Revolving Spheres, Experinfents on, êh. 
Weyher, 514 - 
Vries (Prof. Hago de), how to make Colourless Specimens of 
Plants to be preserved in Alcohol, 149 


e 
Free Instityte of m e 
Walch on inne and 
Wales (Prince of} gmperial Tate Prof paie a o 


Walker (Jobn), Loss from Ox-Warble, 
. J.), Golar Halo, 272 


Walker 
Walker J. T., F. R.S.)/on the La River of Tibet, 615 


icu (Fred. W. ) Practical Dynamo-building fog Amateurs, 
wait ame pum de la Roer), Manual of Physical Geography . 


Wallace (Dr. R.), Geo. J. Romanes, F.R.S., on Phyxio- 
logical 247) 3 366, 1 390 

War and Ball ruce, 259 

War-Ships, Modern, Wi a. White, 306 

Ward ( ey West Roan Seal, eres eet 392 
Ward e ) Entyloma Rasunculi, 166; Proto- 
Warmgton a (R.PF,R.S), oh the Constitution of the Nitrogenous 

Matter of Soils, 403 e 

Wash Publications of the, 15 

Washingt Ninth “Prenat Meeting of ae International 


Washmgton eae E 614; ; Capt. R. L. Phythian, 

WA, Means to Convert af into a Repeater, 312 

Water, Aérated, on some DER. connected with the Freer- 
Ing of, COR etal LJ 

Water Battery, Heng Showland, 452 e 

«Water in the Chalk beneath the London Clay of the London 


Basin, on the, Robert B. Hayward, F.R.S. 
Water, Cohesion of an Air-free Column of, ' Boat GUI 


6 
Wien (A. s Fosil Chilosfmhtous Begora fom g 


Zealand, I 
Ploserspouty Ck. Weyher on, 407; M. Marat, 31; on & 
o EM Experiment relative to, 600 
e 


5-7 ^ 


Nati e, June 9, 1887] 


Watson ( ev. Henry W.), an Error in Maxwell’s 
gnetism," 223 ; Magnetic Theory, 296 
fat Dra Microscope, 550 

ait's (Dr. 5, Observations in the Manipur District, 308 


wel UR the Ray of Light D, 432; on the Absolute, 


Ware Length P the Lines of the Solar Spectrum "Prof Henry 
A. RowMntl, 524 


Wave-Meggurements, 180 a 
Wave-Motion 1n Hydrodynamics, Prof. A. G. Greenhill, 477 


WeatMr Charts, Atlantic, 469 
Weather, the Recent, 198; Rev. W. Clement Ley, 54 ; Œ. T. 


“ Electricity 


Mott, 173; William Ingram, 173 
Weather Terms, a Few of our, Rev. W. Clement Ley, 323 
Webb (R.), " Dehntfons of Euclid wite Explanations, 340 


: Weight and Me S12 
ht, Mass, Fete, Units of, Prof. A. G. Greenhill, 
WES; Rev Edward Geoghegan, 534; Prof. Alf. Lodge, 557; 
Archd. C. Elliott, 685 
Weight, and Dynamical Units, Mass, Robt. F. Hayward, F. R.S., 
[ jJ . 


Measurdiy International Committee of, 203 

), Antifebrine, 445 

ems hoe ) Observations of the Earth's Current in the 
Tel h Lines of the German Emplis, 336 


Weir enner), Spariow chasing P a es 584. 
omet Barnard (1 


Welss (Prof. E ), C 

Weldon (W. F. R.), a Balanoglossus ioa 

wily Naitralus, 444. 

Wesley Scientific Society, 84 

West (Wm.), a Question for Chemists, 584 

West Indies. Botanical Federation in the, D. Mo 
Dutch Colonies in South America and the, K Mart 
A. Ernst, 459 

Wetzler Jar) and T. C. Martin, Electric Motor and its 

ee Piof. eaten P. je , 410 

force, on Wat 407 ; ety of the Air, 
438 ; dou "Vortices Revolting Shen 514 

Wharton (Capt. W. J. L, F.R.S cefs, 347 

White (Lleat. cars T. Pisa) nance Survey of the 
United Kingdom, 1 


vh and 
Well (bs 


248 ; 
Dr. 


@Vhite K.), Modern War-Ships, 306 
e illam), Heredity in Abnormal-Toed Cats, 125 
pidote, Note on d fiom Btagle el, Tief del 
ies 0, 


Whitworte Sir Joseph): Obituary Notic of, 304 ; his Will, 
473 

Wieder-heim (Robert), Comparatrve Anatomy of Vertebrates, 

W. Newton Parker, 121 


of), Oyster Fisheries of, 57 


on the Nomenclature 8f the Brain, $55 
, Beetle in Motion, 414 
Artificial Production of Zincite and, M. Alex. 


















* 
of the Cortlandt Series, 452 
., F.R S ), on some Observations on 
’s **Outlnes of Classification and 
lantz," 53 


ion be the Nileend the Congo, 


er (David), Electrical Di es in the Doldrüms, 
ind, Influence @f, on Barometric Readings, Prof Clevelang 
Abbe, 29; G. J@Symonds, F.R.S., 53° 

Winds, the Chinook, 5 W. Harington, 568 
Wines, Copper detected in, 312 

i w, on the Teatment of, with S » 432 
Miss Anna) ang Prof W. A. ogers, Reduction of 
«li Position of Close Polar Stars fore one Epoch to another, 


231 
Winter, Alpine, and its Medical Aspects, * A. Sucher Wise? 100 


. 


e M ° : . ° 
e ^ end C - 





exxx °S 
e 
LI 


Wires, Electrica Resistance mem Copper, and [rome e 
Shelford Bidwell, 526 
Wise (Dr. A. E AlpineWintelindits Medical Aspects" , 


e 

Wissman b Frey Expedition from Luluaburg, in 

Wolf (Dr.), Explorations on Sankuru, $20 

Wolves, Mares, and Foals, George Maw, 

Women Education eA in Jepan, 229; 
eri 





-— 


serrato for, in s 
4 


ood (J. G.), the Hardly Natural History, LN 
Worcester ictoria Inyitute, 205 
TClement) a inted Meteorologist to dx Government 
ore r3 
Wright Dr R. Ader): Commercial Organic Analysis, 
H. Allen, i Note on the d a of Voltaic 
Electneity by A ttg heic ec We LM : 
Wight (G Freie Muir G 
Wright (Lew is), Oxy- mp ht, pm 
Wrightson VT habs Enormous Loss fro Mie 29; 
Food-Grains o India, A. H. Chuch y ; Tobacco a 
Farmen’s Crop, e Philip* Meadows Taylor pow of 
the Royal Agricultural Society Æ England, ibo 


Whought Iron, J. Stawkie Gardner, 422 
Wurster (Dr. » Active Oxygen in the Animal mut 383 


Yacht-buil Fifty Years of, 539 

Yellow rmm è Microbe of, 528; Results ohtalned by the Prt 
vente Inoculation of the Attenuated Viry of, 576 

York, Sanitftry Conditions of the City*of, 423 

Yorkshire, on the Character of the Beds of Chert in the Car- 
boniferous Limestone of, Geo. J. Hinde, 582 


puel Jeath of, 30 
in dono: 67, 86, 


tation-Time of the Red 

e 181 e e* 

Tu and Prof. William mfi. pedi suy 
Note on the Con hun of the Liquid, and Gaseous States of 
Matter, ; Clousius’s Formula, $4 

Yukon, Exp oration of the Watershed of the River, 593 


ndm (Dr. Otto), “Investigation of Nee Gegfan Lakes, 


.- 
bar, Dr. Lenz’s frrval at, 283 © . 
techrift fur physka sehe Chemie, 376 
Ziegleg (E9, r ext-book of Pathological Afatdfny and Patho | 
9 genesis, 
aoe Bae etd Willem, on the Artificial Prpdagtion of, Hu Afex. 


* 
zig ae eer of the "Camesoon Dis » 
d 
wr al a Light, Lewis Wright, 583 
s 


Hon. h Abercromby, 48 
Zoological C ens : Additions o 17, 36, 50, 85, 143, 
181, 206, 231, us 282, 307, 5 
414, 496,8520, 0520; 546 569, 595,4 
Lion or Eerdti of the Auc 
Zoological Record for 1885, 341 
Zool ,6 
Zool 


? 1595 


d 377. 401, 4b 5s 
Page of the Sea- 
pa 327 


Research, ants éor, RA Acide of Segentes, 
3 
Zoological Beerults of the Challeugy Expeditiof, 49 


Zoological Society, 93, 466, 311, 381, $31, 26, 59% 
Zoolegsst? 448 5 lawings of the Rhimolo VU MP MN ä 
in the, 2 
Zool "Haus- book of, with Examples from Cashdtan Speciet” -3 
è Sir - W. Dawson, F.R S., 295 e e ? 


Zoology, Practical, B. P. Colton, 458 eo ° e* 

Zoology, & Junior yos of Practical, A. Milrfts Marshall» 
F. » 506 

Zoology, "Proposed Leia on, at the cola Chdens | 


P Mythical, of the Far East, 
ui f. Alimenjary &Valuestof 


D ious ees x 


in, 85 . * | @e 
Zape, Earthquake Shag i 850 Paus ts 
. *. e e Lom @e 
d e » ° we <2 * ce 
" s d e . M Lb e ° 


e 


reae of almost d A Electrical Discharge Fass 


os Sub- 'e* ° 





“(To the solid ground 
Of Nature trusts the mind which builds fer ayc."—WozDswozTH 9 


e 
A WEEKLY ILLUSTRATED JOURNAL OF SCIEN 


CE o 





THURSDAY, NOVEMBER 4, 1886 





e 
EXPLOSIONS IN COAL-MINES 
Explosions in Coal-Mines. By W. N. and J. B. Atkinson, 
H.M. Inspectors of Mines. (London: Longmans, 
1886.) 
p in the least degree conversant with 
matters connected with coal-mining will at once 
adm our knowledge of the remote causes of colliery 
explosions has increased eriormously during the last few 
years Whether, however, the practical application of 
this knowledge has kept pace with the rate of increase in 
“he knowledge itself is another matter. Since 1851, when 
the first Mines Inspection Act Was if force, the nffmber 
of fatal @&plosions in Pollieries has stgadily diminished, 
but the annual loss of life from these phes is as 
great as ever. During the ten years ending 1860 there 
were a a explosions, resulting in 2441 deaths, or an 
average Of 2°98 deaths per fatal explosion; during this 
decade there was an average of 3000 persens employed 
in nd about the mines for every fatal explosion, and 1008 
persons for each resulting death. During the ten years 
ending 1870 the number of fatal explosions fell to 565; 
the deaths were 2267, or an average of 4'oI per fatal 
explosion ; and the ratio of persons employed to each 
fatal explosion was 5650, and gence to each resulting 
death 1408. During the ten years endi g 1880 the 
@ number of fatal explosions was 424; the resuling deaths” 
were 2686, or an average of &33 per fatal explosion ; the 
ratio of persons employed to each fata] explosion was 
11,372, and to each resulting death 1795. During the five 
years ending 1885 we have had 146 fatal explosions, with 
a loss of 906 persons, or an average of 6-20 deaths from 
each explosion ;ethe ratio of persons ertployed to 
explosion was 17,503, and to e&ch resulting d 
2820. These figures are in the highest degree significant 
but they are not capable of telling everything. They do 
not, for @xample, bring gut the fact that the actual Violence 
dibacolliery explosions when they do occur is nowadays 
greater than formerly. This may dam he indicted 
by the increase in the average number? of deaths from 
VOL. «xxv.—No. 888 e 
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each *explagion, but then, on the other hand, there 
are far md men employed in ‘pits now than formerly. 
The diminished number of explosions is probably due, in 
the fimt instance, to the more genera] employment of 
safety-lamps, and, during late yemrs, to the restrictiofis 
which have been placed upon the use of explosives. The 
increase in the average number of deaths to each 
egplosion is doubtless owing to the gradual deepening of 
the pits and jo differences in the moge of ori in, and 
characte?’ of the explosion. Thirty yearsgafto fle fits as 
a rule were comparatively shallow and damp. Syp- 
sinking as that of the Ashton Mo® pit at«tog is 2 ~ 
which is upwards of half a mile deep, ju * 3k 
Explosions in these damp shallow pio. *^ oo ea 
caused by the ignition of gas, most teal L RS 
ligia; they were vety local in their &ctionj30? 
of hfe*was smal. Ņowadays an gxplositn A 

dry mine not unfrequently penetratés 
wholgpif ifs often extremely violent," 
9f deaths, mainly from afteredamp, i 
great. e i e 0 
There can be very little doulf that sch 
in the main, caused by dust. The fact that fire’ 
not the only explosive agent which may be present 
coal-mines is now generally recognised? It js, Imwever, 
a moot point with many practical men whether cofl-dpst 
alone, in te entire absence ef gas, can bung abouf an 
explosion of any magnitude. lj is gen conceded 
that a very small amount of gas, an'mmougt, inde 00 
small ® be recognised bythe elqpgation of the flame of 
a safety-lamp, or the formation of a “ cap@ is suffiient in, 
the presen®e of coal-dust to form a,dangerously explosive 
atmosplfere, but colfiery managers and many mining ,. 
engineers have, apparently, be&n slow to believe that duste 

i may, uhder certain conditions, effect ùn losiong 
quite as violent in its character as the moft gormidabie* 
gas explosion of which we have any record. The Royal, 
Commissioners appointed to inquire into qecidegts in 
mines reported thatein their opinion it was well estab- e 
lished¢hat even when the air is Ayite ége Rom fivsdamp,, 
an exceptiopally infansmable*coal-dust, in a verf finely- '** e 
divided and dry osnd&ion, and existing in alyndance 
the fmmedigte vicinity of °a blown-ou] sho may wh 
» r ~ e ee ? Bo 
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gaised by the shot be ignited so rfadily anf casy on the | practically no gas was to be expected, and where naked 
,flame so rfpidly that ıt may produce explosive effects of | lights were in constant use. The path of the explosion 


. ® similar character “to hose q@used bya gas explosion. 
ThetHame as it rushe®alotg, if fed by freshjy*raised dust, 
may eftend under ¢hese circumsthirfces to very consider- 
able distances, with results resembling, in their disastrous 
nature, tposg of explosions driginatshg with, afd gmainly 
due to, fire-damp. This conclu®jpn is very greatly, 
strengthened $y the evidence which tge Messrs. Atkinson 
have brought together in the book re ys Thdir wogk 

indeed constitutes the*most formidaple indictrgent against 
coal-dust as a cause of colliery explosions which has yet 
been dgawn up. In their @apacity of Inspectors they 
have investigated with the most patignt” cage the circum- 
stances connegted ‘with what we may call six typical 
explosion£, "These were— 


Da e s 
: Nene ofcoliery Qeaths TAB Seams affected 
Sept. 8 “Seaham 164 4.2958 m. Maudlin and 
Hutton e 
Feb 16 Trimdon G Wig 
eb I on Giange "74 2.30 p 
Apnli8  Tudhoe e 3% 115 cf. well © 
Apnli9 West Stanley 13 I.œ a.m. 
Apn 25 Whitehaven 4  ILISp.m.e4 Main Band 
188 . . - 
ahecha Uswoth — e 42 858pm. baudlin 


All the explosions with the exception of that at White- 
haven were ın the county of Durham. It would be quite 
1mpossible in the space at our disposal to follow the swc- 
cefswe stgps in the minute analysis to which the authors 
have subjec h of these explosions. e should 
require, moreover, y of the numerous plans of the 
colliery workings with Which the book is illugrated were 
weto attempt such a task. All that can now be dorf is 
to point out*the charactenstic features of the several 
explosions, and to ipdicate the general conclusions which 
the author¢ dray fromethe consideration of the yous 
ces connected with them.e We are conscious 
respects this method of treating their wofk 
ja to the authors. ItfailaTo c8nvey an 
e th dnd shentific manner in which ok 
n'g investigations haves been conducted ; 

te and pai ing mdfle of their observation ; 
e care and skill with which their deductiqns have 
been made. e authors, even in the earlier pages of 
the , make their position in regard to the question 

»  ofeGas versus Dust perfectly clear, but not even the most 
prejugiced opponent of the dust hypothesig cfh complain 

e of the mangef in whichehe evidence is presented. 

he Durham exflosions presented mifhy feat in 
common. dn the firt place no accumulations of gas 

e were fnown t@ exist in quantity sufficient tg cause the 
widespread destruction Which happened, nor were such 
e accufnulations considered possible. In all the explo- 
e gions the, downcast shafts’ were more or less damaged. 
* At Trundor Grange, Tudhoe, West Stanley, and Usworgh 

* the Sxpictiens did not cross the downcast shafts; these 
* were wet, and the roadways near them were damp. At 
Seaham ffe shaft was dry, and the explosion cr@sed it 
9 and extended far beyoyd ıt In,afl cases the violence 
s and fane of the explosions were confined to réads pne 
vghich there was much coal-dug?, Jhe explosions were 

e gmé@st violat in the intake and haflag® roads, or between 
* the devncfist halts and lamp-stations, is iR places were 

e . © e à * 
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was in all cases that of the fresh air traversing the pit: 
in no case did it extend by means of the return air-wey 

The return air-ways carry off the gases evolved in the pit, 
but are practically free from dust, In certain of the 
intake airSvays at S and Usworth no? @als*were 
led, and they were consequeptly comparatively ee from 
coal-dust: no traces of the explosions were obserwed in 
thesewoads. The a ees were in many cases arrested 
where the haulage roads were wet. In no instance did 
the explosion ascend orglescend vertically through staps 
or shafts communicating with othęr planes of workings. 
If the explosions were due to gas, their €xtension would 
not be influenced by the direction gf a communicating 
passage ; on the other hand, very little coal-dust collects 
in vertical passages. *In almost every case of an explosion 
which could with certainty be attributed to fire-damp, 
there is evidence that men have been alarmed and have 
attempted to escape from the workings before the actual 
occurrence of the disaster: in all the five Durham ex- 
plosions there was no indication that any movements had 
taken place amongst the men suggestive of alarm ; their 
bodies were found in the places where their wotk required 
them to be, close to their tools and lamps. 

At Seabam, Tudhoe, West Stanley, and Usworth the 
explosions were simultaneous with the firing of shots in 
stone; in these cases the explosions occurred when tbe 
pits were occupied by stonemen and repairers and at the 
only time when the operations of the mines allowed the 
finng of shots. At Seaham, Tudhoe, and Usworth the 
shots were fired on a main intake air-road and at pointe 
where currents of air of between 20,000 and 30,000 cubic 
feet per minute were passing. At West Stanley the shot 
was ge in stone, at à working place by & naked flame 
and the aur in the vicinity would probably contain a small 
quantity of fire-damp, but not suffftient in amoyf& to show 
its presence ingthe safety-lamp or by itself to be explosive. 
In the other cases it is almost impossible to conceive that 
the air could contait any sensible quantity gf gas. At 
Seaham it would be necessary to assume the gas 
came downethe shaft, dt that there were three separate 
and simultaneous outbursts of it on the three main ads 
diverging frorg the shaft. At Tudhoe, where the air came 
direct from the surface by two shafts, it would be necessary 
to assume two separate and simultaneous qutbursts. At 
Usworth the air had passed no working place, and could 
hardly have gontamedeQ even a trace of fire-damp. At 
West Stanley mo appreciable quantty of gas could be 
present 39 the main intakes, although a small quantitye 
might be contained in th&gair near the place where the 
shot was fired.e e e 

There remains the Trifhdon Grange explosion, which, 
was unconnected with shot-firing. ° There was distinct 
evidence that it originated with the ignition of gas at the 
light of a boy Éngaged at a pump in conmecti@n with some 
drowned working? from which gas was found to issue 
and that it extended with great force to parts Of the pit 
more than a mile distant from its origin along the main 
intake*air-ways. E e 

Now all the cir tances connected with fhe Dufam 
qüsesters make it fimost certain that the main agent in 
the propagation of the explosion was dust, and in three 
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out of the five cases it was dust alone. In four out of the 
five cases the immediate cause was shot-firing, buf in no 
instance was the shot blown out, It is not at all necessary 
that the shot should be blown out to cause the ignition 
of the dust-cloud which the concussion raises in a dusty 
road. properly fired shots show flame even when they 
dislodge the stone or coal; ani the flame is often con- 
siderable if there has been An overcharge of powder, or if 
smal coal or earth mixed with coml-dust has been used, 
as frequently happens, in the tamping. At Staham, 
g@udhoe, West Stanley, and Usworth the flame of the 
shot ignited thedry inflammablé# dust dislodged from the 
roof or raised frome the floor by the concussion of air 
whichefollowed, and the explosion was propagated by 
fresh dust-clouds rsísed in the manner described by the 
Royal Commissioners. At Trimdon Grange an explosion 
of fire-damp o ted in the same way: the violent move- 
ment of air resulting from the ignition of fire-damp and 
air raised a cloud of coal-dust into which the flame from 
the fre-damp passed, and the ignition of the coal-dust 
propagated itself as in the other cases, and, as in these, 
continued so long as it was fed by fresh fuel. .This rapid 
ignitiom qf dust containing upwards of 80 per cent. of 
carbon would result in the formation of large quantities 
of carbonic acid, and possibly even of the more poisonous 
carbonic oxide: when it is considered that it 1s impossible 
to live in air containing even 31 per cent. of carbonic acid, 
the deadly character of the after-damp so formed is 
geadily tonceivable. s 
In striing contrast to the Durham explosions was that 
at Whitehaven. This was in a wet pit; the coal being 
worked was wet, and all the surroundings were damp, and 
free from dust. The cause of the explosion was gas, 
ewluch was known to be in the pit, and frequently present 
in large quantities. Although * is grobable tha some 
30,000 cybic feet of ag inflammable mixture of air and 
fire-dampPwere ignited, the explosion vas confined to a 
limited area of the workings, which extend? to nearly three 
miles from the shafts. Seven men were within the district 
of the exflosion, of whom three escaped. The survivors 
stated that all the men were alaymed by the appearance 
of egas immediately before the explosion, and hurried 
away. In the act of retreating the gas ignited at a lamp 
which was afterwards proved to have bee# defective and 
to allow of the passage of the flame. This the authors 
say was the'most considerable explosion of fire-damp and 
air that they are acquainted with. They have personally 
investigated during the last twefve y *almost all the 
e explosions occurring in the North of nglang, and they* 
cannot point to a case where there was direct evidence of 
so large a quantity of fire-dap and air exploding. 
The moral of all this’ is abviou® It °can scarcely be 
gainsaid that some of the mos disastrous explosions of 
the last thirty years are primarily to be attributed to the 
practice of firing gunpowder in dusty mines. That under 
certain circumstances gunpowder canbe used with safefy 
is allowed. But the Royal Commissioners have issued 2 
warning in no uncertain terms, They have convinced 
themselwes that the abo jtjon of the use of powdes in dry 
dusty mines will nct generally involve any formidable 
inconvenidfhce, inasmuch as the wfgk Which is acgom- 
plished by its employment both in coal and fh stone cath 
e now be gerfogned with equal efficiency, and at very lettle 
. . . e. 
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sich we ai best informed, that gt is" tery questipna 
i e. 


mining engineers, or those ip codi responsible fg» © 
cap ise some satisfgctory e” 


the workigg of collierie# A 
methéd of mfnimisigg the danger due to dust, the? will be 
compelled before very long, in defererice to public opinion, 
to renoynce the pgactice pf blasting by means of gun- 
pewdet, or by any dher agent which causes & fame. 

. d, E. THORPE 
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McLRNNAN S, “STUDIES IN ANCIENT 
HISTORY? 

Studies in Ancignt History - comprising a Reprint of 
“ Primitive Mariage.” By the laf Johns Ferguson 
McLennan, A New Edition. 'Lonffon : Macmillan 
and Co., 1886.) A e . 

HE first edition of “ Primitive Marriage” appeared 
in 1865, an@ the book was already extremely rare 

‘when, in 1876, it was reprinted as the first part of the 

“ Styugiesein Ancient History." The reprint also soon 

became nd while jhe influence of the author has 

been steadily growfhg, and almost all students of ea 
sodeiy havé come to attach great importance to his 
speculatiqns, his principal writings hafe for some years 
been almostinaccessible. This new edition therefore sup- 
plies a real want, and it is doubly welcome for the sparing, 
but judicious, notes and appendixes which the editor, 

D. McLennan, has attached to his brothers book. 

“Primiteve Marriage” broke ground "pg w é€ld of 

research, and, as the point of view was wholly novel, the 

collection, sifting, and marshalling of the evidence on 
which the “argument was based was entirely pioneer’s 
work. At the close of his life, McLennan, was in posses- 
sion of a much larger material ; he had pursued his argu- 
mept in new directiens and to furthei*conclusjens, and on 
oif two points he had come to change his view, But, 


wew research had Only confirmed theemain, lines of the”. 


eng skgtched with so firm a hafd én Mts orignal 


essay; and read with the caugats whictf fis brotRer has s 
the e 


introduced at one or two points ie fly as 
interpretation of the Igvirate, $&nd th? prevalence of Ag- 
nation—the present reprint may be taken a? geferallyy" 


repres€nting, so far as it goes, the author's final COTE] Uy t - 


sions on the subjects discussed. I sayeso Jar asit goes, 


for in many directions his conclusions had been ‘a@ded to | 


and his wews developed. ql he editor promises ts a 
second volunfe, to consist for the most pgrt of writings 
hitherto unpuplished, which 
light om these new Wevelopments ; Ineanwhile he sre- 
stricted himself in the notes “to Eni tfers om which 
the authorehad announced æ e of view, and to cer? 
tain others where cirfumstances had made an ad@jtional 


statement imperative.” Of the additional statements, tha” 


most import&nt 1s contained in two long noted append 

fo the essay on Morgan’s “ classificatory sfstgni™ ef rẹ 
lationships, in which it is clearly made out that Morgan’s 
theorg rests on misconception of the facts, t the 


supposed classificatory system of relationship is"not a e 


systery of relationshig at all, gystem of terms of 


will throw 4 food deal of ° 


Utt 
ctremonial or friendly gddrese, ub once es even’ e 


between persons wRoeare not related to one anothg'*in 
Way. This comes out? so clearly€n,thestaseg abo 


. 
* . Cart 2 ° 


bles” 
*.* 


e. 
e whether thegfacts so laboriously coffected by M? Morgan 
Nd to throy hght OI» Eie early history of the 
Front his plan of reprinting us pakas t Stood with 
no more annotatioff than was absolutely necessary, m 
» editor has departed only in gne poigt The ap 
containing *edditional examples of fhe form of ca e 
has been d enlarged upon fhe basis of & paper 
of J. F. McLennan published in the Argosy in 1806, but 
with additions from other and more eacourate sources? 
The reasons for adopting this course are obvtous: the 
new matter in this appendix cguld not conveniently have 
been reserved for the promised secondevolume, and the 
facts are «o arrahged and explained» as te confirm the 
author's agnum t, and effectually dispose of the notion 
that the form of gapture in marrigge is ope explained 
by maidenly pashfulness. e 
It will be seen from this brief accougt that, sparing as 
the editors additions are, they make the new edition of 
the “ Studies ? well worthy of the attention of #hoge who 
already possess the bookgn its older foin. d to the 
not smaH clgss of students of early*society who know 
McLennan’s work only at second hand or By one hasty 
peyusal it may rt be unprofitable to say that this is 
emphatically a book of which a general knowledge is not 
sufficient, inasmuch as some of the most important and 
interesting points are precisely those which are almost 
sure to be missed on a first reading. For this, perhapf, 


ce neigh sn partly responsible, fec in giving to 
“Primitive M ? the subordinate title “an inquiry 


e into the origin of thegorm of capture in marriage cere- 
monies,” he seems to fix attention on what s onfy ghe 
starting-point ofa far-reaching research. In print and in 
conversation one often meets with the notion that = 
doctrines ef marriage by capture aad kinship thro 
e women only'are mere arthæological curiosa, and that 
«he stidy of laterdaw dnd custom itis. quite jadifereng 
whether these, things are true, or Met, ee an con- 
* trary, “mankind frgm the first pith mald king 
e Shif. But the impogtance of McLennan’s researches lies 

e largely 1n the Hem ien that the stficture of society 

> epnderea sstem of kinship in the male lne which has 

æ ptn preceded by kinship through women cannot*oe the 
sane as, would beyreached by a race which has had male 

' kinship froh the first. Other writers have taught a 

° doctrine of the priority of kinship through womgn, but no 

one extept has S ccurately developed the con- 

* sequences oP the dgctrfhe, and shown haw it solves a 

which, though ignored by mest writers, iof the 
Need impu ce, naffiely, tHe origin of gentes within a 


ES rigiaal thinkers, Mclsennan has 
Qf ong EY his =. fate that he recognised the exist- 
gence of difficult problems, in matters which ordinary 
ple pass ower without seeing any difficulty at all. And 
L porem precisely those passages in his writings whic& 
on a hasty Stadig seem needlessly laboured and proper 
to be kipged are found upon re-perusal to be partigilarly 
and stimulating. 
A wgrd maybe said ix? conclusiom on what is promised 
e, - for the eecond voltfne. ° Iteis satisfactory to know “(p. 75) 
nr will include a short essay on ¿hê prigin*of exogamy. 
uber 176 it may he inferred that rm this 


"essay t fe riga et egy wil b sought, M a siate f 
*.? e. 
s . e i * e. 

° "v 2 "e C É @ *9 t 


NATURÉ* 































[.Nov. 4, 1886 





society where marriage by capture was an established 
custom. Weare also promised (p. 63) an essay on the 
marriage law of the Australian Kamiraloi, one of those 
highly complex problems in which McLennan's powers df 
analysis ough to appear at their best. From notes on 
pp. 109 and,228 it appears that part at least of McLenngn’ s 
hitherto uncollected essays in the Fortnightly iew, 
including the papers on Totenfism, or “On the Worship 
of Plants and Animals" (1869-70), will also be? re- 
published. It is to be hoped that in these reprints the 
editor will allow himself, in one direction, greater freedom 
of annotation than in tfe present volurfle. The Totem 
papers are in some respects the, leas finished of 
McLennan's writings, the evidence Of totemism dn the 
nations of ancient civilisation being? much too largely 
drawn from second-hand sources. This gives an appear- 
ance of weakness to the whole struc of” the argument, 
which has been very prejudicial to the influence of a most 
original and striking investigation. In point of fact afew 
of the detailed pieces of evidence ought to be abandoned 
altogether, but enough remains to leave the substance of 
the argument unaffected, and this ought to be clearly 
brought out by notes, referring -to original authorities of 
unquestioned reputation, or giving up statements that 
cannot be authenticated. Even in the present volume 
one misses some notes of this kind. The polyandna of 
the Athenians (p. 235) rests on better evidence than the 
story which Augustine cites from Varro (Clearchus af. 
Athen. xii. p. 556 d.). Again, the note at p. 47,if which 
an attempt is made to prove the existence of thè form of 
capture among the Hebrews from the phrase “to tae a 
wife,” ought rather to have been withdrawn than again 
built upon by the editor at p. 181 ; and what is said of 
the marriages of the Persians at p. 219 sg. requires carefule 
revisiqn. e o W. ROBERTSON SMITH 
e. z ^ $ 
BRIQISH HYMENOMYCETES 
British Fungi, Hymenomycetes. By Rev. John Steven- 
son. With Illustratons. Vol II. Cortinariufe-Dacry- 
myces. Pp. 336. 8vo. (Edinburgh : William Blackwood 


and Sons, £886.) 

WE are glad to welcome this second volume so 
speedily®after the first, although we fear that expe- 

dition has been secured by some sacrifice of efficiency. It 
is a misfortune when the reader is impressed ‘at once with 
the feeling that a volume has been hurried out to meet 
certain exigences. That feeling 1s by no: means absent 
€n scanni these pages. As soon as p. 165 is reached, 
and there is no longer Fres's “ Monographia” to fall 
back upon, descriptions give, place to diagnoses, notwith- 
standing the remarks in tke preface, which would seem 
to regard diagnoses with something ef contempt, From 
p. 156 to the end the s£ must be content with the 
diagnoses frome Friess " Hymenomycetgs Eyropsti,” al- 
though there mightshave been collected gogether valuabl@ 
«otes from Friess “Systema,” Observationes," and 
* Elenchus? Nevertheless some advantage has been 
taken of the few descriptions a in the I@terpress 
to Fries’s “ Icones.” e 

Itis of considerapk importance to students fhat a work 
#hich profésseSeo include all British species, up to date, 
shquid satisfy all reasonable expectatiogs. Jhe first 


e e^ ts 





e . e 
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volume omitted some forty species, and the present is by 
no means perfect. We open at p. 232, and find under the 
genus So/emia one solitary British species recorded, that of 
Solenia ochracea, Surely our author could not have been 
ignorant of the fact that So/enta anomala, P gis still more 
common,apd was recorded by Berkeley in the, “ English 
Flora? (g. 199) fully fifty years ago. Neither could he 
have forgotten that anothèr species was included in 
Cook's " Hand-book" (p. 329) under the name of S. 
candida, since corrected to S. fasciculata. As" these 
specimens were collected near Batheaston, by no other 
than Mr. C. E. Broome, and confirmed by the Rev. M. J. 
Berkeley, no doub ean be entertained of their being 
authentic. Furthermore, the name was corrected and 
the species figured® by Berkeley and Broome in the 
Annals of Natural History, December 1870, No. 1301. 
The fourth speties is Solenia stipitata, Fuckel, of which 
there are specimens in the Kew Herbanum. It cannot 
be conceded that a "Flora? satisfies all reasonable 
expectations when in one genus only one of four species 
is recorded. 

Turning to an allied genus, that of Cypkella, we seek in 
vain foreC, Currey? or C. albo-violascens (which may be 
identical), C. cyclas, Cke. and Phil, C. punciformis, Fries, 
C. villosa, Pers., all but one of which are well-known and 
widely-distributed species. 

Whether the species under the genera S/erewm and 
Corticium might have been d m a manner more in 
accordafice with modern ideas, and far more useful to the 
student i? their identification, may be left an open ques- 
tion® Those who are not facile in the use of the micro- 
scope may find it convenient to follow Fries, who paid 
little attention to microscopical characters, but surely in 

@: large and difficult genus, such ‘as Corticium no assist- 
ance should be despised. e o e 

We ohgerve, with some surprise, the genus Microcera, 
of Desmifitres, included in a work devoted to British 
Hymenomycetes (p. 308) with the intimatfon “no British 
species" The factis that Microcera coccophila, Desm., 
which is ¢he type of the genus, has been found in Britain, 
and is recorded on p. 556 of, Cooke’s “ Hand-book,” 
and furthermore it is also true that it is not a Hymeno- 
mycete at all, but the conidia of one of the SpAeriacet, 
and is included as such in Saccardo’s © Sylloge Fun- 
gorum” (vol ii. p. 513. This singular double error 
might have'been avoided had some mycologist been 
consulted who had not confined his attention exclusively 
to the Hymenomycetes. S . 

The limits of species is another open questio and it is 
scarcely advisable to make too much of the insertion of 
what some may regard as d@ibtful species in*a “ Flora” 
wherein the author is not fige to five feasons in their 
favour ; neverthelesg, we ventyre to hint that Polyporus 
armeniacus, Berk. (p. 215), is generally admitted to be 

only a reqppingte condition of P. amorákus, Fries, and 
Should not be gontinued as a distinct species. P. 
Herbergi, Rost (p. 195), is placed as an ally of P. sule 
Phureus in the section “Caseos,” whereas P. cuticularts 
is founde(at p. 202) in “ gPongiosi" Unfortunately for 
dp arrangement, the fwo species (P. Herbergit and P. 
cuticularis} are so closely allied tha sometimes it is qiffi- 
cult to distinguish the one from the other, except by tht 


e differencg in gize of the pores, and hence some regard Junt .. e > * 
. z . e 


. > ef m .? "a 





. e 
them as varieties of one spe*ies. At any rate, there 49* 


DO good reason why such “loselyalHed forms should be* - 
separated by four-and-twenty intermediate species, €, i 


The*mention of localities for species throughgnt the 
work is so vague, that some explanation should have 
been Offeced. only one locality is given, the 
inference which woud be drawn by the tabori of 
*eaders would be that no other Britisħe locality was 
kpownet the time fr that particular species. That this 
conclusion would Be wrong is manifest from Hydnum 
Weinmanss (p. 242), Which may be taken as an example. 
The locality cited is “ Bristol" but Bristol is not the only, 
or the most important station for tlfs species in Britain, 
because it ocfurs flentifully in the neghbodrhood of 
Carlisle. If the intention was simply te indicate the 
locality where the species was first foundtn these 1slands, 
then again we fancy it is irfaccurate, becfuse, a8 we 
believe, it was fimt discovered by the late" Rev. A. 
Bloxam, at Gopsall The only solution we could suggest 
e thaj BPistol ^is the locality mentioned in Berkeley’s 
zi Outlines t and i was aeceptéi as the only authentic 
record, without inquiry. Some species are stated to be 
“compon,” others “frequent,” and others “rare,” and 
when, in the absence of any one of these terms, a singte 
locality is given, it is a fair inference that only one 
locality was known to our author, and that was the 
reason why it was given. Assuming this to be the case, 
we fancy that a very large number of these single locali- 
ties could be cffallenged as not unique. "age ** e 

In addition to a “ Glossary " of five pages, we are glad 
to find a good index of genera and dþecies, but we search 
in vain for ny clue to the contractions, in some Cases 
only a single letter, employed in quoting authorities. 
Under nearly every species follows a line or two, some- 
timgs five or six lines, of hieroglyphits, to whfch figures 


are appended. It may be all clear endhgh to the, Rev.” o 
to °be eonveyed by - 


John Stevenson what is intend 
“ Que). terr,6. 1,” or * Viv. t. 27,2 or  &. 
&ut who these illustrious persens are, 

done, to be jled in such wise, is owhgre, indicated. 
Surely the author must, have dern ed upén giving 2 
key to these mysteries when he first commenc 


Ilust, pl, 276,” 


hat they have x 


t8 em-e 


ploy them, and, in the hurry to issue the second volupeqwe «we 


quite forgot the “ students,” even if heeremembesed*the 
“scholars,” and closed the book before he had fiisped 
his work. e ` . * 

A summary of the contents of these in ae 
stand, exhibitsetne following ts ek compa 
last preceding worl*on the same gubject | 

" Hand-book of British Fungi" œ. 
Stefinson's “British Fungi? ... 


wit the 
2s 

1044 

1675 


or, an addition of 631 species of Hymenomycetes*since e 


the year 187, The majority of the additions have beeg® 
wade in the Agaricini, which stand thus :— m .- 


*- 
* Hand-book of British Fungi”. . *,%99 ° °° 
Stevenson's “ British Fungi” ... 1183 M 


or, an" addition of AB4 species, leaving only *$47 shecies e 


to be distributed over the residue of the genera of 


af they : 


Hymehomycetes. Thege resujts Are fi*any rate e justi-" e» e 


fication, if ay 
ware especially when theeolder one is ,engtelv.o 
` à @e 
aS Ee 3 


a 


wey needed, for the publication of a 
d a . . 
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ə There cap besno doubt thet all that portion of the work 
phich contains tranglatipns frem the “ Monographia " of 
, Fries will be ipee valuable to British pycologists, 
and thts extends throigh the whglq of th folume 
and 16$ pages intothe second; the only regret being that 
the few remaining species, which hage not as been 
recordedfinethese Isles, were not Mserted in Tiaa: 
or m em appendix, so that the whole of Fries's 
excellent work might have been in @he hands of every 
-mycologist in this country. Perhaps ever now such ah 
appendix might be published, and ne doubt it would meet 
with a hearty welcome. 

Despite of such stwctures as we havesbeen impelled to 
make, wesventurt to, hope that the preset edition will 
soon be exhaugfed, and that its author will be called upon 
to prepare p neve and revised edjtion, with a key to all 


treated of. After having made known the principal 
phenomena regarding the temperature of the ocean and 
its distribution, Krimmel treats of the glacial phenomena 
of the Arctic.and Antarctic Oceans, pointing out the 
limits of the@figating ice and icebergs in each region, and 
the influenge of these regions on the questions af general 
oceanic circulation. e chapter is reserwed for & 
consideration of the movem of water, such as curgents, 
waves, and tides. © 

Such is the general order and method of this 
manual. There is no attempt to give any generel 
notion of the life of the “shores, deep sea, and surface. of 
the ocean, or of any of the phenom due to organisms. 
The author shows himself to be everywhere au Powrant 
with the most recent discoveries in hfs subject. It would 
appear, however, that he has not had an, opportunity of 





the mysteria of the old ome. id M.C.C consulting the “Narrative of the ¢tuise of the Cal- . 
2 —e lenger” published last year, or he would have embraced 
THE OCEAN * | in his descriptions some additional interesting details and 
Der Ostan.. Von Otto Krümmel. (Ldipiig tnd Prag 9 general views, "The work is illustrated by gon d wood- 
Freytag-Lempsky, 1885.) e A e cuts and small charts, some of which are instructive, 


others conveying little information to the reader, but 
when the low price of the book (one shilling) «s °remem- 
bered it would be unfair to criticise closely these illus- 
trations. Dr. Krimmel has attained the object he had 
in view—to popularise in a scientific manner our know- 
ledge relative to the physical geography of the sea, a 
subject full of interesting questions for all cultured 
minds. ior M. e 


TY HE ferc interest which oceanographical studies 
i have aroused ng the last few years is shéwn in 
—a marked manner by the publications destined to popu- 
larise the notions acquired respecting this vast and 
important chapter of physical geography. Not long after 
- the appearance of the “Lehrbuch der Ozeanographi@” 
by Begwakawaki whose untimely death as interrupted 
the publication ef the second volume, we have a new and 
small manual by Igr. Otto Krummel, whose name is 
already known to oceafiographers. aS ET 
@his httle treatise is clearly written, and the most 
important general notions concerning the physical geo- 
graphy of the seaeare well stated,,and discussed with 
e *abilty. The author hfs succeeded in expressing rfly 
.*-the ia} notans fbout the ocefn, which have begn 
-regently acquired by the Challenger and ehe, deep-sea 
*-.expefitions ° . i > P 
The author gesgibes, in the first place, the ocean's 
wurfack and’ i$ @bdivieions (“Pie Meeresfldchen und 
e, ihre Glieferung ”) ;' discusses the relation of oceanic and 
ww terrestrial areas from the point of view of their respective 
size ; ipdicates tee distribution according to hemispheres ; 
and points out the classification he has adopted into 
oceans, properly so called, with their general ¿systems of 
oceaf currefigs, and secodary seas, whick are more or 
less cut off from the gfeat oceans. The, secondary seas 
aw @ain subdivided into znferior,eor inter-congnental, 
| and dgrder%eay, situatfd on fhe outer edges of the con- 
* tinents. The volume of pceanic water is theg estimated, 
In tye second chaptefthe interesting questions qonnected 
e with the deformation of the level and surface of the ocean, 
. owing te the attraction of the continental masses, are 
e gxagamed e The depths and contours of the ocean basifis 
are next gdinted out, and the,work of the Challenger and 
* other deep-sea expeditions, together with the apparatus 
e enphbyed te described. The obsqvations of the Chal- 
jengeg uponethe nature and destribution of deep-sea 
n° deposits are suffhariede Thg physical and chemieaP 
Prpperti of sea-water are set forth nas spetial chapter — 
p Othe sli of tbe ocean, its «listrjbution and origim ; the 
«e gas contents i, le transparency And colq™®, are, in tf a 
* e. 





LETTERS TO THE EDITOR 


r PAA IPI A uua dai jected mann- 
de. Ne eis Gf Germans cation loni. 
requests correspondents io Meir letters 

as short as possible. The pressure on his eis so great 
that it is impossible otherwise to insuredhe apparanc eon- 
novel facts.) 


On the Connection between Chemical Corfetitation 
and Phyglological Action 


As regard? Dr. Brunton’s letter in lest week's NAPORE 
(p. 617), I would express myself as more than satisfied with the 
personal exp on, but Dr. Brunton has not noticed the mo t 
important point to which I wished to call attention, vir that 
whatever may be the value of my experiments, as showing a con- 
nection between physiological action and. chemical constituticn, 
the researches of Crum Brown and Fraser have really no 
bearing on the subject, fog the simple reason that they had no 
knowl of the chemical constitution of the re-agents th 
employ Thert is an old receipt for cooking a hare which 
commencdiP'* First catch yewr Aare,” and in attempting to show 
the influenge of change in cheggical constitution on phy iological 
action, it is well, first to get a congitution. In the last ed'tion 
of Wattys '' Organic @hemisigy ” (1886) it is stated, ‘‘ All these 
"bases (the alkaloids), like the are derivatives of 
anfuonis, but their molecuMr stucture is for the most part un- 
known.” Even as regards inorganic compounds, our know- 
ledge of their chemical constitution is not mog definite, but 
believe that the agangement of the el ts in izxomorphot& 
groups expresses most clearly the resem ce in the chemical 
constitution of their compounds. 

After again carefully Dr. Brunton's paper, I must 
confesstthat I cannot wider gbomi the conection be- 
tween chemical constitution yslological action, except, 

haps, in the case of the alcohols, Here we hago a f 

in whuchethe fi t members of the series have pio- 
*bably the samo felation to each other as the elements in the 
sape isomoiphous group, and it is an Interesting fact that not 
. . LES t . 
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* to the wet-bulb temperature. 


Nov. 4, 1886) 


e 

only do they resemble each other in their physiological action, 
but that their toxic action increases with their molecular weight, 
as I have shown to be the case with the inorganic elements, 
wheie, ın each isomorphous group, the toxic action increases 
with the atomic weight of the elements, - 

In conclusion, I would reprint an extract from g paper pub- 
lished forty years ago :—'' A moments reflection on the pro- 
blems to te tolved will suffice to show that experignents con- 
ducted with this class (inorganic) of s®bstances are more likely 
to foinh useful results than those made with bodies denved 
fiom the animal or vegetable kingdom, although, owing to the 
striking effects used by some of ane ahatanieed physiqhogists 
have mostly directed their attention to them. By so doing, 
hgwever, we are employing re-agents with the properties and 
composition of. wach we are imperfectly acquainted, to the 
neglect of those on the nature of which chemistry has alread 
thrown much light, foe hot only are we better acquainted wi 
the more purely chemical pertes of inorganic compounds, 
bat their relation to het, deia, and molecular polarity has 
been to a conmderable extent made out." JAMES BLAKE 
e * 

Disinfection by Heat 


In Dr. Parsons’s Report on Disinfection by Heat (NATURE, 
vol. xxxiv. p. 583) occurs the statement: ‘‘ It appears that there 
are no tables or formuls in existence by which the degree of 
humidity of the air corresponding to a given difference between 
the wet and dry bulb thermometers at these high tem 
can be astemigined." There ae both tables and formule ; but 
the tables are the numerical values for the formule, and such 
tables are to be found in Balfour Stewart on '' Heat,” Dixon’s 
“Treatise on Heat,” Blanford's '* Meteorologist's Vade-mecum,” 
and numerous works on the steam-engine. 

Let the degree of humidity be represented by 4; vapour- 
tension at dew-polnt by x; wet-bu]b tem by 4, its 
vapour-teasion by f; dry-bulb temperature T, its vapour 
tension by Q; barometric pressure by b Then, the theory of 
the rud t gives 





x 
k= —; 
F 
and 
. 0'382 (T - i} 
II5 — O' 
hence 9$ ? l 
$ œ382a(T - Yb 
ek = —-———————29 
F (ri5-0o72g£7 


The tabW& give the vapour-tension, ently if 7, 7, and à 
are known, 4 can be found. At th temperatures the 
degige of humidity would probably fot be requised very accu- 
mich. If within t or 2 per cent of accuracy would ce, the 
second term may be omitted. This results from the fact that 
the higher the temperature of the air, the nearerés the dew-point 


The quantity sought then is À Given 7 = 299, 299, 


= > 
and 249; £ = 146, 165, 190; and F and f in pounds 
from a table m ‘ Lardner on the Steam de :— 
e o 
3'5 
(1) k= —@ '05; - 
. 63 e . 
ss- 
(2) *4 = — —eo8; . 
63 
e = e 9'5 s . 
(3) € k= anga e 
. 29 . 


Here saturation is represented by unity. This 1s at once a 


short and ftmple method of the degree of humidity at 
these very high temperatui If the etrical presaure were 
E, Me 


ana the long second term vwerked out, the results 
would not be materially different, bat woulfl beeomgthing less. è 
g *R. STRACHAN 
II, Offogd Ragd, London, N., October 25 e 
» um se 
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The Beetle (n MotiSn . | 


MUCH has been written on ‘ethe hoge ip motion.” Can any 
readers of NATURE supply mg with "references to published * 
matter gn the&upject S heaped progression ? "^ 


The few observations @ have made maybe summed yp ina 


ively, and ber the limbs from before backwards, 
Wigs slide rapidly de appetance à as if /1, VA And 13 
together mmultaneously, alternating with r I, 7 2, 


is slower ıt 1s seen pat /1 and r2 
stait toggther and coMe down at about the same time, some- 
. 


V 





times one sometimesthe other being a little the first. Then, > 
lifted almost but apparently not quite at the same time, /3 

starts. The motion of this leg being somewhat slower, and the 

Amb Mring forth to travel, the foot generally comes to the 
ground appresiably later than Pr or #2. The geneal effect 1s 
to produce, at the moments of pause between the strides, the 
position indicaféd in the e, which differs considerably from 
the corfentional postion delineated by artistmerho seek to repre- 
sent the beefle in motion * C. LLOYD Morcan® 

Univernty College, Bristol . 


eThe Astronomical Theory of the Great Ice Age 
IN Sir Robert Ball’s paper on this subject, grhich ein 
your last n aged, d 607), that author states Span AR Pion 
given “has convinced him that Mr. Croll’s theory affords nn 
uate explanation of the Ice age.” is more in the hope 
AE &om Sir Robert a statem&nf of the grounds of this 
confiction than for the purpose of controversy that I wyte 
this letter. R 
It will of course be conceded that the frost and snow of a single 
winter, melted off durigg the following summer, would not pro- 
duc Ice But, on Sir Robert @all’s einaease 
of winfr cold at the period in qu was mpeniedeby a 
nding and equal increase of summei*heat. e Why, then, 
should thegatteg prove insufficient to melt the wipter accumuja- 
jon off&now and ice m any locality where P di suffiees to , 


elt it? E 

The question is oye of the joint result Er. wd 
Both, under the supposed gondition® are in i 
intensified. How does this affect the restlt? Mor®sroy and 
ice is dgubtless formed in the winter, but then more heat is * 
employed in melting it dwing the ensuing summer. Why, thgn, We ~= 
was it not melted in any p'ace where it 13 now melted? ^ land 
of answer to this Question may be extracted from the wisings of 
Mr. Croll, but not, I think, a satisfactory one. Iam thereffre 
anxious (in common, I am sure with many ojhers of, your 
readers) to hear the reply of Sir Robert Ball e 

Llandudno, Ogtober 25 o W. H.%, Monax 

e. . r eet 


° 
The Enormous Loss frofn Ox-Warble m 


I VENTUR® to solicit your co-dbesation in some points * 
better knqwn in order thet farmers may be better able to protect 
themselves from the enormous loss from warbles on cattle from 
the bot-fly, tive proof having been furnished that, it largely € 
pou 2:009. 1907 to 3,000,009. yearly! To befin: I appeal e 
tO those farmers who have somewhat studied the qneff&og tq e 
make it clear to those who have not done so that® hA m 
lump has a large maggot under tt, feeding on the juices of thee 
hide of flesh, These lumps many call “healtheampy” or 
Us ing bumps,” and seem to prefer that their catile should e 
have them. It 15 readily seen how th serious fagacy hasuisen, 

*vim frori the fact that the warblejuntps* Begin to show about * 
Christmas (frog the gwwtf of the maggot under them), which 
also happens to be the tite that the cattle rece 


Y . 
orces. 


end equally, 
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o e 
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d befhg greater Mistake than to 
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that the faint shock at Neuchátel was the re-percassion of the, 
severe earthquake of North Amenca. F. A. FogEL 
Morges, Switzerland, October 31 


. e 
dkqm the ra ef th&se horridémagggis are proof of a thriving 
ition ! A corrongent wrüss de t Sinos iny recent 
Dues on the ox-bot or le-fly, I have visited se cattle 
markgfty and slaughter-heises to se for myself if the piteges of 
i to 





the ts are so serious as the stategngnts led P g 

I must y state (fint what I have seen convinces me that the IN connection with Prof. O'Reilly's letters in NATURE of 

statements are much under the mark rather than over it. The October 14 28 (pp. 570, 618), and your notice of October 

first -T handled showed 4& warbfis, some only @ to 6, | 21 (P- 599),eI supply a few dati, which at first I thenght of too 

whilst méhy Bthers showed 30 to 70; apd on ing hifes | little Mae dh gez c@lumns, At 612 p.m. time 
e(17b. 41m. time), on Ogtober 16, two shock# occurred 


examining 
at alenghtei-hogpes this state of thin wis again confirmed (the 
warbles are more readily seen upon the useter-side of the skin, 
and many are small ones that would not show as a lump? Iag 
certain a farmer has ouly once to make sfich & visit to be not 
convinced of the great loss, but al, uf he haf any neigh- 

of hi 


with & short interval, the direction being approximately tgat of 
the megidian. The lucie was sich el cilght be uced by 
heavy carts passing. DU Bois 


trasburg, October 31 " 








bourly feeling about him, to him call the attention - e . 

brother-farmers to the xybject." Meteor , 

Lam anpious to Andon this recommenguion, forthe tr die | Das evening, at about a5, I sw. a Ragnfloent viqeor, of 
matter, as, in q few weeks from now the warble lumps will |? bine Polen ber a little to the left of Pm 

have vanished, ang I fear the farmers will hardly take protective elfast, October 31 J H JOHN MURPHY, 
panel greens the pommer, when te warkles are not visible, w— 

unless convinced ; whilst seeing would be believi I g 7 ~ 

may romak that the following simple remedies are all efca- FREDERICK GUTWRIE 5 


FREDERICK GUTHRIE was born in Bayswater on 

October 15, 1833. and was the youngest of six 
children. His father, Alexander Guthrie, was a tailor 

carrying on business in New Bond Street, and is said 
to have been a man of literary taste and ability ; that he 

was a man of cultivation is shown by the cation he 
provided for his children, one of whom, F. cis, early 
distinguished himself at University College, London, and 
at the London University, as a mathematician, and is 
now Principal of the South African College, Cape Town. 
Aga boy, Frederick Guthrie was taught peii until 
his twellth year by the-late Henry Watts, F.R.S.; after- 
wards he was sent to University College School, then 
under the head-mastership of Prof. Key, whence lf 
passed into University College, London. ere hg re- 
mained three years, the last two of which were devoted 
mainly to the study of chemistry, under Profs. Graham 
and Williamson, and of mathematics under De Morgan, 
a teacher with whom it was impossible for a young mane 
of Guhrie's perce cogne into contact without receiving 
& life-long ress. - There also he again came into 


clous to destroy the AME mercanal ointment and carbolised 
oll, to be ied with caution by a careful mang or, better 
still, quoting m the Report of the Royal Agricultural Secietyge 
“ As a general application? safe m all clypagall's pre- 
pgration has,proved excellently useful,’ I have convinced 
myself it is the best and safest remedy that can be applied, not 
only for destroying the maggots, but, later on, as a Wash to 
pitvent the attacks of thé fies, I would not ‘have eoccupled so 
much of your space, bat I am convinced this is a subject of 
national importance. H Joun WALKER 
Southport 


T nie wishing for further information should rfid 
E n«Ox-Warble or Bot-Fly,” 


I second 
on '"A&KWarble or Bot-Fly," 188 or A. 
TNI ae (Longoni Sim ; ; e 
P a new pam **'The Bot-Fly, 
. ojek Grange ishing Works, Edin uS mh work 
efines every minute detail of the history, life, preventlon, 
losses sustained by the dreaded pest. 


e. s . 
e" e ° . * Aurora 7 e ` 
* THe remaskablo® aurora borealis observed by Prof. Piawi 
Smyth oe dipun on July 27 (NATURE, Yoh xxgiv. 30) 


s empto ha 6 over a very great area. m 
eerie tial t i hakiko july ^37 that the b 


silrer-ajouda Morel. pese n between 9-30 and If p.m. 
æ‘ The color of northén oc bs ong silver-clouds was 
«o mistyænd brownish, thongh not clou y." I had never seen such 
a tint in the sky. I have no hesitation in sayi that the unusual 
Sa was the same as observed at The fair 
w. I did nof see; clouds came up at midnight. It may 
Te rig to ate d T also saw, -on Joly dde 30p: m., 
anf aurora-lıko white cloud in the north-west: cloud 
was Wry diffesent from the @ell-known silver Rds so often 
described ree and ros On the 28h agth nothing 
mentwued in my journal, but gn the 3oth faint 
of the -clouds and again ''« very stranga yellow- 
bro coleur of the newth and®orth-west sky” are remarked. 
e The aurorü on March we also observed very well at 
s ag e °° HAHN, e. 
Professor of hy at the Konigsberg University 
Koenigsberg, Prussia, October 25 


Prof. Willi n's ratory, and an intimate friendship 
was cemented With his old tutor that remained unbroken 
till the death of the latter. In the een of 1854 Guthrie 
went to Germany to continue his-chemical st&iies, and 
worked first at Heid , under Bunsen, and then at 
, ufder Kolbe, where he took the degree of 
Doctor of Philosophy (“summia cum laude”) in 1855, 
having previously uated as Bachelor of Arts of the 
University of London. After returning to England he 
was appointed, in 1856, assistant to Dr. Frankland, then 
Professor of Chemistry in Owens College, Manchester. 
In 1859 he went to Edinburgh as' assistant to the late 
Vipa Trenden of the Gouncil, who had just succeeded 
Dr. William Gregory as Professor of Chemistry in the 
Edinburgi University. 
Chemistry and Physics in'fhe Royal College, Mauritius. 
He arrived in fhe isand in May 1861, and for six years 
he devoted himself to en'fleavouring to introduce and 
establish on a durable basis scientiffc instruction in the 
colony. Here one of his coll es was Mr. Walter 


Tiendship eminent novelist, wi E be formed a 





e 
t. etae? Earthquakes : 
"P 

* Iria interesting to look for coincidences in the earth- 
quake in @gferent parts of the world. In NATURE, volt xxxiv. 
e. 627, you announce that a violent earthquake was felt at 
Char eben uet othe? places in the United States of North 

° A. Gn ist. gt 3 o'clock in the afterifbon, «e» 
20m. Greenwich time. On the mo day a very slight 


that remained intimate uninterrupted 

e. Hereturned to London on leave,in 1867, 
and in 1869 he was elected Lecturer on Physics in the 
Royal School of Mines, a post which with extended 
duties ind modified title, be retained till his dedth. 


In the spring. led n of this year menggpf 
mar 


is reporded as having occurred dt N Switzerland, | Giyhrie's friepds upon his lookfng ill and 
te Vt Sl, zae m eins time, e 20h. 50m. Gretngich i tE bela low ints. Aher a while he complained 
sotmes iris not tubo pat I must confess yp@rcely pro e, | ofa culty in swallowing, which presently became so 
e, ? . e 5o. 5 e o . 
^ eae e e e 


a e . . ^ -> - » ea ° 


contact with Watis, who was theif principal apfistant in . 


e 
Two years later Guthrie acce the Professorship of 


He was buried in Kensal Green Cemetery onghe 26th. 


@ Dot astonish those who knew his geri 


w- * © Ri e e . 
/ s vnd S. 
Nov. 4, 1836] * MATURE e aa e eg 
] . s— 





e 
serious that he was unable to take solid food. When at 
last he was prevailed upon to consult a physician, it was 
discovered m he was suffering from cancer of thethroat. 
He sank rapidly during the Jast two or three months, and 
the inevitable end of his disease came on October ar. 


Such .some of the chief outward and visible stages 
in Freder AE Guthrie’s career. Perhaps the first thing to 
strike anyone on making his acquaintance was his strongly- 
individuality. His “opinions were, much more 

than most men’s, of his own formiftg, not simply picked 
up as they floated about in talk or in print . And his 
cgnduct followed his opinions : he did w he thought 
right, with very hátle regard to the consequences to him- 
, or to what might pe thought of him by others. His 
scientific knowl€dge,eoo, was, much more than most men’ 
of his own getting, the result of his own observation an 
experiment. In othefs, also, he valued even a small scrap 


of self-gotten knowledge more than a large store of 


secondhand enfüitpn. In this res he sometimes 
weft to excess, anf, though not without mathematical 
knowledge, he was somewhat apt to underrate the scien- 
tific importance of the work of mathematical physicists 
in comparison with that of pure experumentalists. But 
even this mistake had root in the thoroughly sound con- 
viction that it is the duty of a man of science to be 2 
strictly faithful interpreter of the observed facts of Na 

and that, tfe further he ventures in the field of tese 
deduction the more room is there for self-deception. He 
seemed, however, sometimes to forget that phenomena 
do not present themselves to the natural philosopher 
ready clothed in Worda ann that all that can be expressed 
in human language is the conception formed in the mind 
of the ohserver. The true functien of the mathematical 
Physicist js in reality, as Kirchhoff has pointed out, 
no more than to find out the simplest statements 
that consistent with observation. 

Guthrie's devotion to science was complete and single- 
minded. He had a deep conviction of the value and 
dignty of any kind of genuine, self-forgetful, scientific 
work, and he knew how, if necessity grose, to ger te 
dignity due to a sharer in such work. But from - 
tion or ity he seemed entirely fre, His wonderful 
gift of humour and power of terse and telling speech 
made it easier forehim, than for most mer to put down 
any approach to impertinence or presumption; but, 
except where he felt that a lesson was needed, he was 
most considerate of others, both in speech and action. 
He delighted in playful mystificftions (see, (or example, 
Prof von Nudeln's letter in NATURA, vol. xxi. p. 185, on 
the “ Potential Dimensions of Differentiated Energy ”), but 
his drollery was never ill-natured. He was generous and 
kind-hearted in the extreme ; as a friend he was steady 
and faithful Although essentially a man of science, he 
had considerable literary attainments, and had an ercel- 
lent knowledge of both and French, while his 
powers of hterary expression were ble. It will 

in this direction 
to learn that as a young man he published (under the 
nom-de-plume of Frederick Gerny) a poem ed “The 
Jew,” and a metrical drama called “ o. 

With regard to Guthrie's sc®ntific position and achieve- 
ments it may be remarked, ingthe first place, that he 
belonged to a class that was probably commoner in his 
ee nen ME in that which preceded it, ghan it is likely 
w be in the e—that, namely, of physicists whe 
served their tim® as chemists. ntil within the 
twenty years or so the only accessible school of experi- 
mental science was a chemical laboratory, and conse- 


uently, for the last two generations, a large propoftion of 
Dinos prominent ph 


D 


cists have been men who began 

scientffic career as chemists, many others, 

it may suffice to mention Faraday an tlt. Gfthe 

rie's irs published investigation seems to have been his 
* e 
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dissertation on taking hfs PheD. degree ; jt was entitled, 
“Ueber die chemische* Constitution der athérschwefef- 
sauren Salze und uber Amyloxydph@spHorsaure.” Inthesix 

ears between taking his d ang going to Mauritjus, 
he pubMshed efght or en papers, ard on points Of or- 
ganic chemistry—one of them, on the arffyl group, coftains 
the discovery of the therapeutic action of nitrite of amyl, 
and ions for dts introduction into thg ‘gharma- 
gopeia. His first phpsical investigations were published 
while he was in Mauritius, and included* wo researches 
into the formation of drops and one into the properties of 
bfbbles. It is striking evidence of the reality of Guthrie’s 
love of sciemce and of his force of tharacter that, under 
circumstances in almost all respects adverse to scientific 
work ond what was requfred by his official ppsition, 
he should have steadily i is experiments 


and produced papef& of great value. e in Mau- 
ritius he also published a paper on the iodide qf iodam- 
monium, and a pamphlet on ‘‘ The Sugargcane Cane- 
Sugar," and mad complete yses of the ers of, the 
rincipal rivers of the island. er his return go Eng- 
ipd is scientific Work was almost vuol confined to 
physics, but it is perhaps significant of the side from 
@hichghe “pp ed the study that the subjects that 
occupied him prificipally had relation to what is usually 
called in the text-beoks “molecular physicg” Amo: 
many other wesearches the following may be speci 
mentidhed: on the thermal conductivigr of liquids; on 
approach c&used by vibration ; on Stationary vibrations 8f 
liquids in and circular troughs; on salt-solu- ` 
tions and attached water (the results of this investigation 
were contained in a series of eight papers, and included 
tht discovery of the substances named by Guthrie “ cryo- 
hydrates,” a class of solid hydrated salts which welt gath- 
out change of composition, in most casessi:i*elow oP C.) ; 
on “Eutexia,” an investigation into the properties, 


especiglly melting-points, of metfllic alloys and mix- — * 
tures a Lud 


As a teacher, it has been well said of Guthrie by one 
who knew him well, that “he did not desire*merely to fill 
his pupils’ heads, but to make them,use them "—a far 
mow valuable but mére difficult result to attain? A large 
propoftion of his pupils consisted of “ cefti 
teachers,” and for these he introduced a system of in- * 
struction,ecorgisting ely in makinge them econstruct 
with Meir own pands the a tus for their 
experiments, which was probably more fruitful (especially 


neon Dicas gis de püsetham any VL 


other that he could have adop 
In 18 
teristi 
mation, early in the following year, of thaPhysical Soci 
of London, a Society which now includes, with few 
exceptions, all the rie physicists of the Uniped 
Kingdom. * Thro is intervention, pergnission, was 
obtained from ie oils of the ittee ef Countil on 
Education for she meetings of the Swciety to be held in 
the Physical Laboratory of the Science S gofth 
Kensi n. He chose forhimsel?the somewhat operous 


ools at 


capacity placed his tirge and th® resources of his 
tory freely at the disposal of those who wished to 
experiments or & tus at the Society's meetings. Ite 
was not tiM KEN that he consented eto” becomé. 
ident. " e >, `o 

In the early part of the present year he gatg’a coursé 
of three lectures before the Society of Arts on “ Sciences 

Teachfng,” in which he advocated with equal @#igogy and 


numerous ft 
authar of 


$aentific subjects, Guthne was the 


NSn-Metallig Chemisty,” “ Electricity epti Magn 
. * e e i 
I . . e. s e 
A z 2228 s oer e «c 


cated science * e 


Guthrie issued to his scientific friends & chàrač e 
y worded little circular, which resulted in the for- «e 


humour the advantages of a training in experimental @ 
scien . bd . $ e * . 
"Besides the poetical works alre&dy nfentioned, and his ' ,» e 


y. 


t 


post of “ Demonstrator” i ne Society and in this, ° 


A. 


e following books :—“ Elements Puer ee 
@e 
e e " 


e @ e x . - ve 
Lr EA d $ 
"n e .: e n e 
ion So. s P | NATURE [Nov. 4, 1886 





e 
AsMolecular Physics and Sound,” and “ The First Book 


ET he ME 


e 
e 
) 


Hg was elected a rdi, ofthe Royal.Socigty of Edin- 
burfhein 1859, and®a Fellow of the Royal Soaiety of 
Lond@n in 1873. e s G. C. F. 


. e 
HHE LONGEVITY OF CREAT. MEM bd 


e 
THE conclafion that the intell giants of the race 
are favoured by an abundance of Years on theecene of 
their heroic actrvity, and are thus fwrther differenti 
from their more common fellow-men, seems &atural, and 
has been accepted upon evidence which, in a less pleasing 
conclusjon, would considtred ridicylously insufficient, 
and even falses e usual method of attempting to 
answer the p eae great hen fre longer-lived 
than others, isto prepare a list of the ages, at death, of a 
number of, emiment men, take the average age, and com- 
pareit with, a similar avgrage of a nufnber of ordinary 
men, or even with the average lifetime of the race, and in 
this way to. make the results speak décidedly in favour gf 
the superior longevity of great men. All that such a 
method can prove (and this it does progp) is Mat % take 
long to become great.e It geglects to congider that a 
select class of men.is dealt with, znd that, to be even 
Potentially included in this class, one must» have lived a 
certain number qf years. e 
“For example: in aif article translated in the Popular 
‘Science Monthly for May jo, tis ed that astro- 
nomers are a long-lived race use the av life- 
period of 1741 astronomers is 64 years and 3 mon An 
average human life is only 33 years; but as one canffot 
bean agtgonomer before adult life, the author, takes the 
expetation Fife at 18 years, which is 61 years, and thus 
makes an excess of over 3 years in favour of astronomers, 
He also divides hẹ astronomers into tong degrees of 
eminence, and finds that those of the first live logger 


~ thfin those of the second, and they in turn longer than 


those of the fhird, and so on, thus implying that the best 
praia are qiost favoured with years The true 
e conclusio is, itetakes longer to become a Wyst- 
rankeastronom than it does to bgecome'a less efhninent 
one. ° ° 
df great np Were great from their infany, aud ye had 
the means o ining,this fact, the method d hg 
cotrect. But, gs it is, we must define in some way or 
other «hæt we meglle by gueatness, and then fix the average 
at whjch it becomes possible to distinguish an amount 


*e of tafent sufficient to enable its possessor to be enrolled in 
> «tbe ranks of the great as already defined. What i8 known 


asáhe 7 won of life” at any number of years tells 
the mast ptobable age at death of one who has attained 
the years under consideration: a comparison of this age 
with ghe ageeat death of great men will decile whether 
they are longer-lived or got. 
Phe attempt was Made toselect about 280 to 300 of the 
men that ever lived. Throwing out about 30 of 
qubtfut es, th®re reiflain 250 men, about whom 


* ethe statement s hazarded that a list of the gso greatest 


men, prepared by anethe? set of persons, wi not mate- 
* From Science. 


. * Mr. Galjon (^ Hereditary Geafin,” p. 94) has allowed himself to poglect 


In giving the number of men m fach clase that the 


ages 20 30, and only s: such men between 40 and so years But 
e this cannot truo, becanwe only a mna] proportion of men could 


2e populaiggn of the Un.ted dom wculd hava between cortin ages, bo gres 
. Cf HERI em 


all (of those who will attain it at all) will 
it. before the end of their th year. And this eeosideration far 
the eren s number @f men betwen the former ages over those 


. A falling-of in the number of Of clang r, 
9. Zim ron decade to aia would ge more rapid than in anth 


—a fact which the tables fail to . 


a qui im ie 


. mot would 
uc lol a 
as e . ry e e e 

*s . ages . 8 " ME. rg 


the eminence requisite to classed among the Gg m ao to |® 
pes Aree attained 


rially differ from our list, as far as all the purposes for 
which it is to be used are concerned. From this list I 
have selected at random a set of men of whom it was 
probably easy to fix the age at which they had done work 
which would entitle them to a place on this list, or work 
which almo% inevitably led to such distinction: it is a 
date aboug midway between the first importamtwork and - 
the greatest work. Th€ average of over 60 sugh ages is 
37 years; which means, tlt, on the average, a man 
must be 37 years old jp order to be a candidate for S place 
on thés list. The eal question; then, is, How does the 
lo ity of this select class of 37-year-old men compare 
with that of more ordinary individuals? The answer 4s 
given by the i dns of life at 37 des. which is 29 
years, making e avene age atipa 66 years And 
this is precisely the age at death of these 6o great men ; 
showing, that, as a class (for these Gp may be considered 
a fair sample), great men are not distinguished by their 
longevity from other men. e 
urther interesting conclusions be drawn i we 
divide the men into classes, according to real psycho- 
logical and physiological differences in the ways d ani: 
festation of the several kinds of genius. It is almost 
surprising how well the ordinary trinity of faculties— 
intellect, emotions, and will—accomplishes this purpose. 
Greatness seems to appear either in a brilliant thought, 
a deep feeling, or a powerful will Under men of thought 
would be included philosophers, scientists, historians, &c.; 
under men of feeling, poets, musicians, religioniste, &c. ; 
under men of action, rulers, commanders, statesmen, &c. 
Before comparing the relative longevity of these three 
classes of men, I assure myself that the period at which 
greatness begins to be ppssible does not materially differ? 
1n the three classes, and, as was done in the forther 
I exclude all cases of unnatural death. I find that m 
of thought live 29i years, or 3'5 years longer than erdi- 
nary men ; while the lives of men of feeling are 3 years, 
those of men of action 5 years, shorter those of 
average men,—a conclusion that agrees with the commonly 
accepted view on the subject. If we subdivide thes 
threepclasses, we fnd, ehat, while all classes of men of 
thought live longer than ordinary en, the mones live 
longest, scientist coming next; among &he men of 
feeling the ionists alone live the full penod of life 
while poets’ lives are 5 years, and fhusicians’ lives $ 
years, too short ; that, of men of action, rulers and com- 
manders both fail to complete the full term ef life by- 
4 years. One sees from these statements (which, however, 
in their detdfl at least, must be accepted with hesitagon, 
owing to the fewness of examples) that the kind of 
cal ang physical activity pursued influences the 
fe-period ; that certain’ types of ius are apt to die 
young, while others are particularly favoured with a full 
allowance of years. © 
The question of longevity becomes important when we 
consider thatethrough «t the leaders of civilisation are 
allowed to exercese their important function a few years 
longer, thass enabling more great men to be alive at the 
same time; and that, by its, tendency to be inherited by 
the offspring, the children of- men wil begin life 
with a better chance of 1 ing maturity, and, in turn, 
of becoming important to the world, jf, as we have reason 
to Believe it would, the getiius of their ancestors has left its 


traces in them. JOSEPH JASTROW 
. 





THE GEOLOGY OF THE LEBANQN 


WE are indebted to Dr. Carl Diener, of the University 

of Vienna, for an able monograph on the geolo- 
gical fhd physical formationeag the Lebanon “ind sur- 
rounding diste gccompani by maps, sgctions,amd 
1 air. ipit. nete Century, June 1886) has shown that men of 


feeling aro presocious than man of thought ; bot the difference m tbe 
age at which thee first great work is done, thocgh;in favour of men of 


feeling, zs very slight indeed. e P e 
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illustratfons reproduced from photographs! Notwith- 
standing the observations of Russegger, Fraas, and others, 
on the physical features and structure of this region, a 
complete monograph on its geology has long been a 
desideratum, and the work of Dr. C. Diener forms a 
fitting continuation of the survey of Lartet in Palestine, , 
and of the Palestine Exploration Society in Arabia 
Petræa arti the Jordan Valley. e. ' 

Down t a comparatively recen? period, the ranges of 
the Lebanon and Anti-Leb&anon were supposed to be 
formef of Jurassic limestones, bus the o ations of 
Oscar Fraas showed that this was an error, and thafthey 
are mainly formed of Cretaceous and Eocene limestones. 
Ifis only within the limits of a nagrow belt at the western 
base of Mount Hermon that Jurassic beds really occur; 
this being theis firsg Appearance on proceeding north- 
wards from Arabia Petrea. The formations overlyi 
the Jurassic strata ame referable to the “ Neocomian” (?), 
Cenomani Turonian, Senonian, Eocene, and newer 
Tertiary odss while great sheets of basaltic lava of 
lateeTertíary age octur both to the north and to the south 
of the region embraced by the memoir. : 

Dr. Diener has worked out with great success the 
numerous lines of faulting and flexuring which the strata 
have undergone since their deposition, and which have 
been produced mainly during the Miocene epoch. Mount 
Hermon itself owes Is position in a great d to the 
elevation of its mass along the line of & great fault which 
coincides with its western base. Its beds of limestone, 
belonging to the age of the Lower Chalk of Europe, are 
disposed in the form of a low arch, the axis of which 
passes under the summit, and ranges in a north-north- 
east direction along the line of the heights of Anti- 
murcia Oe faults range ajong the southern. and 
eastern of the great dome-shaped mount which 
has thus een bodily upheaved in respect of the border- 
ing trata, There can be no question that the system 
of terrestrial disturbances along which the Syrian moun-: 
tains have been fractured and dislocated is the same as 
gs which has given origin to the Jordan-Arabah depres- 

n; and amongst the lines of displacement tra out 


o 
by Dr. Diener, we can have no 4iffictty in Se aces | 
that whiqh is the actual ongation of the leading fault 
of the Jordin Valley. This great line of fracture and dis- 

lacement appears to enter the valley ef the Leontes 
iLitany) at the western base of Hermon, where a complete 
change ofghe stratification takes place on either side, and 
the “Lebanon Limestone,” with the subordinate Lower 
Cretaceous beds, are thrown inte a nearly | gen posi- 
tiom and brought into contact with horizontal strata of 
ihe Upper Chalk (Senonkreide). It may therefore be 
inferred that the great valley of Ccele-Syrig du BekA‘a), 
Separating the range of the Lebanon from of Anti- 
Lebanon, owes its origin, in the first instance, to the same 
system of faults which has caused the depression of the 
ordan Valley, the original features having been modified 
extensive denudation; and we suppose that the 
rimary line of fault reaches as far nortl? as the Lake of 
Meyer UP M of the Orontes, and as f#® south as 

e , the di thro which this t 
line of fracture of the dedu PU RE been raed 
will amount to about 350 English mffea. 

Dr. Diener expresges some doubts regarding the former 
existence of glaciers in the Lebfnon, notwithstanding the 
opinions of such observers as Hooker, Fraas, Girard, and 
ethers. — HWokes especially identifies tht mound upog 
which the grove of ancient ced rais.pBnted as an ancient 
moraine? The author throws some doubt upon this view? 
because he was unable, after three hours of search, to fin 
scratcheg or striated popes, about he admis that, 
viewed in certain di fs, the mounds do present the 
MPearance of a terminal moraine.¢ In reference to this 

a I ibanon . Grundhnen yaschen Geogap lie Geo. oid 
Mitel Sya (Wien, 2885) = S 
.* e 
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subject, it maysbe obserged that the position and*gltitude 
of the bdnon Range makestit extrerhelyeprogable thapa e 
ial snow, giving origin to Qs occupied the 
Figher regions during the Glacial&poch. Amongst the y 
Caucasus, wiiah are only a fe degrees further gdtth, 
though somewhat higher, glaciers at the peu 
day, and during the G cial epoch the valleys were brimful 
of ice. fec it would be strange if in the Lebanon it 
were proved that théy had been entirely abser The 
scarcity or absence ef glacial striations, pn which Dr. 
Diener founds hisgobjection, is easily s&counted for 
when We recollect that the blocks and stones consist 
of rather friable Mmestone which has been exposed 
through thotisands of Years to the effects of frost, heat, 
and rain. It is only when the surface of a rock, or of a 
boulder, has been protected by a coat pf stiff glacial clay, 
that we can the strie and scafs €o be preserved 
throughout a long period of time. . eo Ln 
On anther point Dr. Diener expressas his dissent 
from the views of ious observers, arising, ag it seems 
to the writer, from his want of appre ceo thesfull 
effect of eroding agencies. The neck of land which con- 
nects the Rás Beyrüt with the outer ridges of the Lebanon 
is formed pf beds. of stratified gravel or conglomerate 
fing from 120 tef150 feet above the sea. This is to all 
appearance an old -beó fornfed at a time when the 
land was submerged to the extent above indicated, during 
which RAs t was an island. The author cannot 
accept this view, because his observations of the coas|- 
line of Syria, bearing on the present state of the harbours, 
do not appear to'show a change of level of more than a 
few feet; less, in fact, than would be necessary to sub- 
the neck of land. On the other hand, he accepts 
the evidence offered by Lartet and the writer of a 
submergeace of the coast of Souther estineeind 
Philistia to an extent even greater t is, namely 
200 feet and upwards; and he pointg to the evidence of 
ehanggs of level on the ft of Northern Syria 
and* Asia Minor. May not the absence of raised 
beaches on the coast of Southern and Middle Syfia 
be due to the waste caused by the wave action of the 
Mp em whigh would tend ta carry avay such 
sofffngaterials during the period of emergehce where, ° 
aes and unprotected? In agother case the awthor „° 
ws doubt on the observations of Dr. Poft i 
the prggeifte ff shell-beds at levels of 158 tagaso*feet near 
Bdikfeh, an aceount of whieh appearef in NA 
vol xxr. p. 385, and which is given, with much- detil. 
It seems an instaifte of hypercriicis cal jf gestion, »® 
an authenticated statethent merely on the greund,that ., e 
the author was unable to personally verify it. yn P 
The above instances will, however, go to show with œ 
what care and labour Dr. Diener has a&complished tis 
task, and he is to be congratulated upon the -pródéction 
of a work which will doubtless b» considered a standgrd 
of reference regardmg the phyMical history of the Syrian 
mountains. I may perhaps be allewed to rdinark that his 
acura colbgics] map would rat bec pior gy 
followi the Engis custogn of showing the dip ef the 
strata by means of small arrows, and of shing . 
between oMHinary boundaries gf formations and those e 
which are produced by faults and ffactures, and thabook 
itself would have been rendered easier for referente by * 
anindex  , EDWARD HuLL',* : 
e š e e 
1 . 9 
AUTUMNAL FLOWERING * 
e 
HE “extraordinary gooseberry” seasorfseefas to 
have set in this year with more than a A 
Ceuntfy clergymen and eun ghwienets, who" would » 
see nue unusgal t E antuan]. Homers ate ed 
hybrid perpetual rose (which remin em hape 
tiir old school-daysy whén they read, o grind roy 
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rosaria Pasti”), gre moved with asto ent at the 
wight of a second crop of fowegs on an apple-tree or a 


umum Commo thesphenomenon is, however, not 
y persons, even ongebotanists, bestow a thought 
Oehow it is brought about. Gardeners recognise two 


distiact modes inswhich flowers ify be produced, either 
from the “ old wood,” meaning the wood formed in the 
previoug season, or from the shoo? of the presint year’s 
growth? * rhododendron with " flowers packed dp in 
a “winter-byd? destined to unfold n spring, an apple &r* 
a laburnum With their winter-buds at the ends „of short 
contracted shoots or ‘‘ spurs,” afford i ons of «he 
one type, while a «ose, with 1 ewly-fogmed shoots 
crowned with one or more rose-buds, supplies an example 
of the latter. There is thea same sort of difference 
tween these two ki of flowers that «here is between the 
so-called *' annfial " plants whose course ef life 13 outrun 
in a single semson, and “herbaceous perennials” which 
die dow in Winter, leaving a winter-bud to carry on the 
work when ciftumstances become prgpitious in spring. 
The second growth of fiéwers in autumn may, therefore, 
be due *to two different causes. Im the one case it is 
an anticipation of spring; the flowers being produced 
afore time. — Conditions, of growth- being epersisten 


favourable, the winter-bud, instead of ining drm: 

bursts prematurely into frowtfi, and ze imrautumn what 
its ecessor had done in spnng. e t difficulty in 
such a case is to explain why one bud, or at any rgte only 


@ small proportion of he total number of budę acts in this 
way when the circumstances of the case would appear to 
be substantially alike in all To talk of the individuality 
of buds is to denote a fact which every observer must be 
conversant with, but which does not supply any explapa- 
tion. -In the second class of cases the dowers are, as in 
i 2 pes placed at the tnds ®f some of 
the'shoots of the year. In this case gardeners have availed 
themselves of w was originally an occasional tend- 
eticy to continue development of fi$wers*on the 
epd of certain shoots, and have, as it converte an 
accidental into a constant occurrence. oubtless they 
might do the same in the case of the laburnum, were 
they soedisposed. It is here that the skill the 
gardener "comés in, ànd even enables him, te Pome 
extéht, to baffle adverse climatic iflduence and inducg a 
plant, aga‘egujar thing, to flower twice jn a season, or 
more år less continuously, when, ifYeft to étself it 

d either Mt do so aPall, or only ura fitful, uncertzfn 

er. [tis TAE notice, too, that these second blooms 

are often Wut b mes invarably) malformed. Some 
rhoqodef now before me are so, while the double- 
flowered apples that one occasionally sees are akvays, in 
experience, formed on the midsummer shoots of the 
tle *$o0,agaif, with pears, the second crop of flowers 
is, ufually produced on shoots of the year, and very 
generally the flowers are wore or less impeméect or mis- 
shapen. Tif, “Napoleon” pear behaves 1? this way every 
year. Evéry year, too? I am indebted to Mr. Burbidge, 
o&tge TD College Botanic Gardgn, Dublin, for speci- 
mhe of 4 none ehumk” pears, produced on the 
summer shoogs. ese pears are more like fingers than 
thumbs, and are destitute of core. The®flower-stalk 
sweljs up as usual and produtes an eatable pear, 
but the and s are conspicuous by their 
e developing force has keen energetic 
tq produce flower- and fruit-stalk, but it has 
more essential process of seed- and embryo- 
formatio Possibly in some cases the absence of seed 
may e result of want of fertilisation. It maygbe that 
in tHe floWers some at least of the carpels are present with 
their contai ovules, but, owing to the want of effective 
ferilfaton, ey have dwindled away and left nd trace. * 
It Would be a curious ahd impfortagt mattgr to ascertain 


trsether, pnd to what fare this Yepeated nodules 
I uc 


Fess exhausts hf plant. no seed were prod e 
P š * o . *. 
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extra outlay of energy would probably not be severely 
felt. But every rose-grower knows how great are his 
losses, and how difficult it 18 to keep his “standards” in 
good form and good healtb. Of course there are many 
causes for this, but it is not unreasonable to suppose that 


pe of arises from exhaustion from continuous 
owering, which produces a condition that predisposes to 
disease. e s 


Another phenomenfn of a somewhat similaw character 
is very commonly met with this autumn, althoygh, not 
unnaturally, it doesenot attract so much attention. I 
allude to the production of buds and leaf-shoots on the 
partially withered stems of herbaceous. perennial plagts, 
such as various specie of Epilobiumg Malva, &c. e 
branches of these plants usually. dry up after flowering, 
leaving only a rosette of leaves of a wiser-bud to carry 
on the growth next season; but occasionally they retain 
some amount of vitality, and, as af this season, produce 
a new generation of shoots from the old ones. 

These variations show how artificig] ae the distinctions 
denoted by the terms annual, peremial, herbaceous? and 
the Sr id they show what a-wide range of physio- 
logical diversity may exist within the limits of the same 
species. MAXWELL T. MASTERS 





ARROW-RELEASE! «° 


AT the commencement of this very interesting and 
instructive monograph, Prof. Morse tells us that 
when he began collecting data ilustrating the various 
methods of releasing the arrow from the bow, as practised 
by different races, he was animated merely by curiosity ; 
nor was it until he hade accumulated quite a collection of 
sketches and other memoranda on the methoqs of arroav- 
release, not only of existing but of ancient ra as 
shown by frescoes and rock-sculptures, that he réalised 
that even so trivial an art as that of releasing the arrow 
might possibly lead to interesting results in tracing the 
affinities of races. Hence he publishes in the preset 
mphlet the data which he has thus far collected, in the 
Pop that furth nal may be secured for a more 
extended memoj on the subject. The difference 
which Prof. Morse observed between the ordinary English 
and Japanese®methods of using the bew first led him to 
investigate the subject, with the curious results to be 
p tly narrated. The various forms of rejease, with 
their different modifications, are classified, and perhaps 
Prof. Morges investigations may be most succinctly 
described by using his classification. ? 

(1) Ordinary Kelease.— This is the simplest form of 
release, and ets that which children all the world over 
naturally adopt in first using the bow. It consists in 
simply grasping the arrow between the end of the 
straightened thumb, and the first and second joints of 
the Tent ies, id Re I and 2) With a light or 
weak bow, sys Prof. Morse, this release is the simplest 
and best; it m#kes little difference on which side o thee 
bow the Brrow rests, provided the bow is held vertically. 
On the other hand, however, a stiff bow cannot be drawn 
in this way, unless pne possesses enormous stren in 
the fingers. This simple èr primary release 1s that in use 
amongst the Amos of Yero, by the Demerara Indians, 
apparenily also by the Utes. The Navajos employ it 
when shooting at prairie dogs, so that the agrow will not 
epenetrate the ground if it misses its fark ; so do tie 
Chippewas, The Micmac Indians of thé Cascapegia settle. 
ment, on the north shore of the Bay of Chaleur, used it, and 
it is said that the other tribes ay dus pari of anada draw 
the arsow in the same way. ember of the Penobscot 
tribe at Moosehead Lake, seemed incredulous when Ep. 
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centuries, and atnong thase of the southern: Mediterra- 
nean for tefs of centuries, and is the oldêst melease of,* ° 
which we have any knowledge. Itgis practised to-day, e 
continues Prof. Morse, by apii English, Frengh V... 
and American arch and is the elease used by the 
Euro archers of the’ Middle Agese It consises in P 
drawing the string back with the tips of the first, secpnd, ‘ 

Ge bs d 


Morse tofd him that-there were other methods of drawing 
the arrow. i 

(2) S Release —This is a direct outgrowth from 
the primary release. It consists in grapin the arrow 
with the-straightened thumb and bent fo , while 
the ends of the second and third fingers are brought to 
bear on the string to assist in drawing (Fig& 3 and 4). 

e 





“Figs.t&2. Primary release. 
The Ottawas and Zufii E this, 23 also 
did the epee of Northern Wisconsin. 

(3) The Tertiary Release differs little from the second- 
ary. The forefinger, instead of being bent, is nearly 
riba oc munde Ep as well as the*tips of the second and 

fingers, p 





and third fingers, the balls of the fingers clinging to the 1 
stripe, with the terminal joints of the s slightly 
flex The arrow is held lightly between the first ang 
> ; second fingers, thte thumb straight and i ive (Fig? 5 
d or pulling on the string, the thumb, | and6} A leather glove or leather finger-stiffigs are worn, 
ing i pinching’ the pralo patra re M as Roger Ascham expresses it in his “Toxo pub- 
e arrow an 3 8 |3: À a n . 
is used amongst various tribes o Antica Indians— lished is 158% “to save a eer fingers from h 
Sioux, Araphoes, Cheyenne, Assinboins, Comanches, x i 
é A x NES 
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Figs.7&8 Mongolian release. — $ 
. e F É . 
Crows, and Blackfeet. The Siam too. ise this | that he*may be able to beare the sharpe ipse toa the 
papae uttermoste of his stremgthe.” In this release, the stow e 


release, with the difference that one finger only is used on 
QE instead es It appears, too, front Mr. 
recent paper before the An logical Institu 
that the And&man Islanders use this hashed, i 
|). The Mediterranean Release.— This releasd'has been 
a vogue among the northern Mediterranean nations dar 
. . e 


must be fo the left of the bow verfica];: The Eskingo of 
Alaska cn oy this dee iUe Bae the first `æ e 

and second fingers inedjawing the string, and it appears. A 
e Do aoon que in the giene ops. £4. meee 
These four geleases fay considered: Prof. Morsee | . >œ 
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ive moflificagions of dach other; but 
y jndependent form, having 
no relation to thaother. e 


) The Mongol. Release.—In this the string is 
aS. by the flexed&thitmb bent over the pud the end 
of tbe fo erassisting in hol the thumb in position 
(Figs. 7 and 8). The arrow is held at the junction of the 
thumb and forefinger, the base of the finger sing the 
arowf against the.bow. For Teason the arréw is 
always pla to the right of bow vertical. Tris 
release is characteristic of the Asiasic races, such as the 
Manchu, Chinese, Corean, Japanese, pnd Turk. Whe 
Persians also use ite The thumb is frotecteg by a guard : 
the Manchus, Chinese, and other? use a thick ring worn 
near the base of the thumkh, It may be made of any hard 
material, such as orn, bone, ivory, quartz, agate, or jade. 
"The Japanese Srcher uses a glove eonsisping of the thumb 
and two fingers. ° 

These are*the principal and most efficiert forms of re- 
lease, althoug® doubtless there are others. Of the methods 
loyedeby ancient peoples, as represented in manu- 
scripts, sculptures, &c., the Assyrians at one stage of their 
history appear to have used the rimary form, while #ub- 
sequently they used the, secon and sll later the 
Mediterranean release. The ancienB Egyptiand ap 
to have practised thre&, if fot foug definite and distinct 
emethods ef release, but many of the representations in the 
old sculptures are evidently purely conventiongl, while 
gome are cleafly impossible. Following og these, Prof. 
"Morse discusses the methods employed in ancient Greece, 
Persia, Japan, China, India, Mexico. Here he is naturall 
on less secure ground, for he has to endeavour to spell 
out a conclusion from various and conflicting positiogs of 
fhe hand in various ancient graphic representations of 
li these peoples. e dıschssio involves a 
considerable amount of detail and numerous woodcuts by 
way of illastrationgfor which the reader must be referred 
to Prof. Morse's hlet. We must coment Surselves 
yith reproducing briefly bis conclusions, which, it Will be 
"understood, are at present for the most part provisional, 
ding additi information and wider discussion. 
he pexsistence ef a icular release in a peoples well 
in dhe of the Ainos. For centyri®s the 
-Aifos have battled with the Japanete, and must have been 
mindful of the superior archery of their epemies ; indeed, 
$n gill with the exce Hon ea d? the. Kam- 
tdales to Me north, the os have been surrounded 
praatisipe the Mongolian release, and yet have 
thei itwe methods of shooting. The two 
powerful—are 
is imteresting 


: . d 
thinks, as succ 


editerranean and lian, and 


* + note that the two great divisions of the human family 


whe n claunfa history, and who have been dominant in 

ihe affairs of mankind, are the Mediterranean nations 
And the Mongolians. or several thousagads of years 
ach stock® had its arrow-felease, and this 

hgs persided thropgt® all the mutations of time to the 

t day. Language, mannerg, customs, igionse 

We in the course gf centuries widely se ed these 

two diwisions into nations. Side b side they have 
© lived; devastating waw *and wars of cfnquest have 


Ld 
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. mained u 


mayked their contact; and yet tle apparently trivial and 
simple act of releasing the arrow from the bow has re- 
At the present moment the Euro- 
and Asiatic archer, shooting now only for spert, 
is% the release which characterised their re- 


e Mote aneestors. The following classified list shows in a 


andgtertiary 


y that the primary, secondary. 
‘day, as well as 


practised by savage es to 


fades 


by Y ee cient civilised races, while the Mediterranean 
« and'Mongo tases, tho originating earlf in time, 
^ haved’ always characterifed ES ciglised end dominant 
“races. e exceptions to this generalisation are curious : 
* Tu the Littl, Andgman Islanders practise the Mediteranean 
. 9 A A . e . ^. 
e = bd . . ex 6 e « 
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release, and those of the Great Andamans the*Tertiary ; 
various groups of Eskimo practise the Mediterranean 
release, and have designed a distinct form of arrow for 
this method. 

Pris Release.—Savage : Ainos, Demerara Indians, 
various orth Ade anbe, civilised : early Assyrian, 
ian and Grecian (?) PN 

econdary Release..—Savage: some N erican 
tribes ; civilised : lat& Assyrian and Indian 

Tertiary Release—Savage: North American tribes, 
Great Andamans ; gjvilised : Siamese, Egyptian, @recian, 
and? Mexican (?) 

Mediterranean Release.—Savage : Eskimo, Little Anda- 
mans ; civilised : Eurgpean nations ngw, and the arcifers 
of the Middle Ages, later Assyrian, early Egyptian, Arabian, 
Indian, and Roman. *o 9 

Mongolian Release. — Manchus, Chinese, e Coreans, 


Ja Turks, Persians, Scytbsans, E ians (?) 
fe contianon Bree Morse expresses a belie that the me- 
thod of using the bow may form anoth int in establish- 
ing or disproving relationships, in i@fntifying the affiaities 
of past races. Travellers and lorers should not con- 
tent themselves with observing the simple fact that such 
and such people use bows and arrows, but they should 
accurately record (1) the attitude of the shaft hand; (2) 
whether the bow is held horizontally or vertically ; (3) 
whether the arrow is to the right or left of the bow 
vertical; and (4) whether the extra arrowseafe carried 
in the bow hand or shaft hand. The method of bracing 
the bow is of importance algo, While anxious to get 
information respecting the arrow-release3 of tribes and 
peoples, he is particularly desirous of hearing about those 
employed by the Veddahs of Ceylon, the hill-tribes of 
India, African tribes, and those of South America, espe- 
cially the dis or Such material in the e of 
descriptions, photographs, drawings, and$if possible 
specimens bows and arrows, may be sent te Prof. 
S. Morse, inui Academy of Science, Salem, 
Massachusetts, and wi 


a future publication on the subject. > 


SO po On Ot a a ee 
CLIMATOLOGY OF THE CROYDON D§STRICT! 


N a little tfact of thirty-six pages, which has just 
ap in the Transactions of the Croydon Micro- 
scopical and Natural History Club, Mr. Eaton has dis- 
cussed the climatol of this part of E d witha 
skill, clearness, and fairness seldom met with in local 
climatologgs. The observations of temperature, which 
were conducted on the same systematic plan with Sfeven- 
son's screens, were made at seven stations, these being, 
in the orde of their heights, Park Hill, Addiscombe, 


.South Norwood, West Norwood, Waddon, Wallington, * 


and Beddington. The periods selected for discussion are 
the five 1881 to 1885 inclusive. The stations are 
included within an arga measuring 4 miles from north- 
east to soutB west by 24 miles from south-east to north- 
west e m&nthly results are given on ee cone 
with tory fullness; and with them are conjoin 
for the sake of com , the corresponding records of 
tem at the Greenwicheand Kew s aA 
e heights and mea& temperatures of the five sta- 
tions inb obsergations are available for the whole 
of the five years are these :—Beddington, 102 feet, 48*8 ; 
Waddon, 156 feet, 459^0 ; South Norwood feet, 49*4; 
Addiscombe, 202 feet, 49"3; and Park i1l%59 feet, 4994, 
—Park Hill, the fiighest station, being thus o°6 warmer 
than Beddington, the lowest station. This subversion of 
the general rule that the temperature diminishes with 
greater elevation is shown be due to He ned en 
with which, on clear calm nights, the air in conta 
n, 


the ground is cog]Bd and rendered denser by radi 


a “ Ropo on fie Tecaperatare and the Rainfall of the-Croydon District, 

1881-85," by Henry Storks Eaton. E 

* e. e : . 
* e 
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and thereafter descends to the low-lying grounds of the 
valleys, displacing the warmer air below. During the 
unusually dry clear months of January and July 1881 the 
mean temperature of Park Hill exceeded that of Bed- 
aington by 3*5 and 2*5 respectively. Hence the first three 
of the five stations which are on sloping groumd have, 
though at elevations than the other two ions 
below, high mean temperatures. 9 v 
This iarity in the distribution of the night and 
the winter temperature becomes the more intensified as 
the valley is deeper and its sides ste¢per, and as calms 
and light winds prevail. Thus at Klagenfurt, situated in 
one of the valleys of the Tyrol, the mean temperature of 
January is 20°7, whereas at the sf&tion of Obergipfel, 
about seven ef a Rt and 4270 feet higher, the mean 
for the sarpe month is 9, being thus less than a degree 
lower than that of e subject is one that 
has seldom received the earnest attention it deserves, 
pericu in drawing the isothermals of the globe. The 

royden Club would a clear addition to their 
o -system if new stations were established on 
knolls in the valley of the Wandle for the further prose- 
cution of this inquiry. 

The means of temperature from Greenwich and Kew 
would have had real value in this in if Mr. Eaton 
could have availed himself of observations made at these 
Observatories with thermometers in the Steven- 
son screen. But as pointed out, the different modes of 
exposing the thermometers render the results of the three 
systems of observing incomparable inter se. Thus the 
mean of the daily highest tem of August for the 
five years is 72°°5 for Greenwich, and 69°5 for Kew. 

The rainfall has been far more extensively observed in 
the district? the returns of no fewer fhan seventy stations 

ifg available, Grouping the stations according to 
height,ethe annual amounts at stations below 200 feet 
show a mean of 2327 inches; 200 to 400 feet, 35°39 
inches; 400 to 600 feet, 29°12 inches ; 600 to 800 feet, 
31:66 inches; and above 800 feet, 31°36 inches, The 
laest amounts of rain occur not on the ri of the 
North Downs, but some distance an the lee-side in E 

e 


gard to the ent miny south-westerly winds ; and 

amount at elevations seems also to-ediminish from 
west to east. As regards the monthly rai the depth 
is greater in the upper groups; but the ios. of the 


monthly to the annual fall show that in sming, but more 
parti T summer, there falls proportionally a larger 
amount of rain in the lower groyp of stations, whose 
average elevation 18 193 feet. The relati in- 
crease in the summer rainfall over low-lying plains 1s one 
of the most striking facts in the geographical distribution 
eof the rainfall, and is probably due to the phykical causes 
concerned in the development of thunderstorms. 


NOTES ON THE RECENT 


$WARMING OF 
APHIDES . 


e. 
| TEHE immediate cause of the sudden ap ce of 
: clouds of insects in in locahties 1s not very 
apparent, but it may be ised that the predominance 
or scarceness of: their na i fees hfs much con- 


trol over the phenomenpn ; added to which must be taken 
into account the effects of weather* and tem re. 2 
few days ago I had a notice from an obliging Birming- 

correspofsidené, Mr. George Baker, whe Eindly fur- 
nished me with the «ollowing particularse— 

On October 5 the town of Mansfield, on the borders of 
Sherwood Forest, was visited by a cloud of Aphides, 
which swamped in the town and over the country rqund, 
across an area of many nfi The town was visited 
“litemlly by millions; every one, as they walked along, 
waving their handkerchiefs or newspapets befgre thek 


faces to avoid inhaling the insects. .. . Wet paint was |gates , Denmark, 
gpvered by & mass of these black Aphides.” This swarm Prof.Dr 
. . e 


+ 


J 


*NANTURE 


eone of the rarest of the Laríde, and a species whec was a 
gesidcratem to the national collection. He presented "also, last 





continued with decreasing Sumbtrs throtfghout five days, e > 


y 


this time did not seem 

d t& N&ttingham 
in ie eee gyrations 

tops of the apruce-firs, thgre 


and heavy rain during paft 
much to affect them. On the 
insects were noficed as 
undulatory dances abo 


“forming dense pyramidal columns. 


A similag gloud, but less remgrkable as to CM 

obserwed about the sante time at Birmingham p 
however, as the town muft be at least 50 
can be scarcely consid: as forming a of this same 
Possibly similar causes operated to produce the 

like phenomenon ih beth à 

These insecfs proved èn examination to be Rhopalo- 
phys dianiki of Schrank, which is identical with 
Ais persica of Morren, and * A. rapg of Curtis, and 
. vastator of S Ij is a veritable pest i£ some years, 
doing considerablé damage to turnip, le and other 
Crops, and in our ens injuring our peach-teees.e This 
present notice of its swarming is, however,ey nq means 
un ented. ° ° e e 
n September and Qctober 1834 Morren noted an im- 
menge swarm all over Belgium, and states his belief that 
it came m England. He says they ob- 
scud@d the light offflay, and covered the walls of the 
houses so as ially to coneeal them. Gilbert White 

notes that in 
surprised by a 


was 
ich, 
iles distant, 


of “smother flies.” Those that 
were in the street found themselves covered with | 
these insects, Which blackened the heflges and vegetables 
round. White thought these might be emigrations from 


the pope of Kent and Sussex, and from those near 
F If so, the species differs from the insects 
oie ee 





The choice of hagh objects to dance ove? is netecge” 
fined to Aphides, eg. many of the Tipulidee. The singu 
persistent dance of Anthomyia sats over the heads 
of horsesds fargiliar to all e G. B. BUCKTON 

NOTES n 


A A attractive gro@p of birds hag jut been py&ced by 
Prof. Flower in the great hall of the Natural Museum 
at Seuth Kensington. e case is int@nded to illgstrate fhe 
hybridisation pf syecies in a state of nature, end, theespecies, 
selegted affe the hooded and carriongrows ( cornix fod 
C. carens) and the European and Asiatic goldfinches (CarwacliP 
elegans and C. orientale), The seriesgof tiff birda fas Been 
presented to the Museum by Mr. Henry Seebohm, who procuped 
the specimens himself during his travels in Siberia, The cese of 
the crows is one of the few instences known of actual wilde 
hybridisation, though many more are suspeMed, y 
among the game birds. It is certain, however, that wherever the 
colonies of hod@ed crows meet the ogrrion crow t thé 
Palearctic region the two species freely, and The 
result is shown in the young, the gray saddimback of the hooded 
d'ow exhilfting a coundefable admixture of black owing to fhe 
strain of C. corens in the parentage. The case of the foldfinghes 
is not quite so «ompletely proved, uj is apparently a parallel 
instance of hybridisation. *The British Museum has been gfor 
some time indebted to Mr. Seebohrg for very valuable presents 
of birds, which hære been mounted in the bird-galleries. Not 
longísgo he gave a specimen of Row’s gull (Riedusieghis rapi) 


firft case of Steller’s sea-eagle (Hahadtus Pelagifes) ffm 


year, & 
Kamchatka. : : 
° e * 
“Tux Geodetic Conference pegun igs thectfigs in Berlín, last 
week, The couftries represented are Belgium, by two dele- e 


. Forstep 
E: * 


N e. et 


ust 1785 the people of Selbogne were , 


by one; Germany, by foyteen, cludinf ee d 
gf the Reyal Observatory, Pyt. Hetmbditz, en 


. . 
e e, Dr. W. Giemens,*and Colbnel Gols, of the ‘Prigonometrical 
, Survey : France, by y namely, MM. Faye and Tisserand ; 
od Itgly, by one; the etherisads, by one; Norway, by one; 
1 JPushin, by three; Portugal, by one; Reumania by two; 
Rumia, by two, iScluding Dr. vor Struve, of the Observatory 
e at Pulkowa ; Sweden, Switzerland, Spain, by one, 
Eng strange to say, is riot reprgsented ; no? one 
come from the United States. Pagf. Dr. Forster, of i 
was electeds President, and Dr. Struve, of Pulkowa, 
Vice-President of the Conference. his openifg adjress, 
Herr von Gossler, Prussian Minister of Public Worship, in- 
dulged in some general observatio as to the progress and 
aims of geodetic science, apd, in the name of the Prussian 
Govemment, the various foreign deputies for their 
appearance in Perlin. The chief tasleof thespresent Conference 
has been to®settle the organisation of the central geodetc 


bureau, "which js to have its permanent seat in Berlin, in con- 
negtion the Geodetlg Institute of Prussia, founded by the 
late -General von Bayer. ‘It was at the instance of 


Lient-General Bayer that the first Constituent internatjonal 
meeting of geodetic experts was held Berlin jn 1864, and it 
is by the establishment of à central int@pational bufean Mère, 
supported by quotas fom fhe countries which it 
eTepresentey that it is intended to preserve to Prussia the 
leading part she hes always taken in prometing the 
escience of earfh-messuring and all its kindred branches. 
The permanent Committee elected includes Prof. Hirsch, 
of the Neuchâtel , Observatory (Secretary), Professor 
Forster (Prussia), Sande (Holland), Faye (France), Ferrero 
taly), Ibennez (Spain), Ragel (Saxony), Oppolzer (Auftris), 
nick! (Rusia), and Zachariae (Demmark)e ‘The next 
Conference 
š M. oaea bel of tho great Observatory there. Before 
separating, the ce passed a resolutio requ®sting the 
Government to invite other States to join thd Inter- 

national Geedetic Society. 


AT a wecent meeting of the Commop Council it was, ed 

: e that it Ub refétred tf the Gresham Committee te ider 

. whfther the moneys new paid for lectres under the provigions 

of Sir Jhomas,Gresham’s will might be devote to the en- 

e codgagemen of students destined for commercial iniri a 

ing a'usefül knowledge of “modern languages, with i ons 

» to aenfer yit Ulp Mergers’ Compeny,eand to report thereon 
. „° forthwith? 

THE Professor of Physics of the University of Vienna, Dr. 


“actor Pierie, djed suddenly of appoplexy ın his laboratory on 
Friday lat. 


* AT the Potato Centenarg.on December 2 andes, to which we 
havt already referred, the following subjects fdt conferences have 
been pro :—Facst “day, Morning :: (1),historic considera- 
* dioi of the question, Whence came thespotato to England? (S 

the sad their culfvation®of the potato; (3) distinct wild 
e species of the potato as af present recognised ;e(4) the produc- 

tory of varieties by cufivation. Afternoon: (5) the potato dis- 
© ease; (a) historic sketch, (6) our present knowledge of the disease. 
* Second day, Morning: (1) proposed methogs for preventing 
*. "Ee (2) methods for using partly diseased potetecs ; 
eo (fime for storing and preserving potatoes. Afternoon : 

e conferen& of cultivators on rates for transport of potatoes. 


"ix Fench Government has granted the fands required for 
the cgmpletign of the Algiers Obsegratory, which will be in full 
* operation next sped. «T assistant astronomers hifve alreaty 
ebeen sent to join M. T 
. © ¢ ffm am@ng the gupils of the School of Astronomy thig winter. 
. e? A special Congrats will be held in Raris, in thaynonth of pri, 

? S ~e e . 
e e ° e 


9e 
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be held in 1887 at Nice, on the invitation of 


anf twe othermwill be selected 
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for determining the part that the Algiers Observatory will take 
in stellar photography. The direct image of the sun will be 
6 centimetres in diameter. A spectroscope by Thollon will be 
put into operation. The extent of the spectrum will be 10 metres. 
M. T: has organised the electrical transmission of the time 
to the Hôtel de Ville of Algiers and Tunis. lonel Perrier, 
head offthe French god Algerian Survey, the 
measurement of the requisite triangles for connectifig the Algiers 
Observatory with the Colonne Vool, the sterting-pagnt of the 
Algerio-Tunisian sysfm of triangulation. 

Mr. W. A. Carter, of the Colonial and Indian ExhibjHon, 
writes to us that duringsthis last spring he placed a specimen of 
the Mexican axolotl in an empty (? gry) receptacle, where it has 
remained ever since. It is in a lively on. The colour of 
the animal has become less intense, fhe gills have apparently 
disappeared, and the powers of locomotion seem quickened. 


IT is worthy of note that at the establiahmeftt of the National Fish 
Culture Association many of the brod trout (Salmo fontinalis) 
hatched during February 1885 commenced to spawn last week, 
yielding about five hundred ova each. This fact is another proof of 
the extraordinary reproductive capacity of fishes In spite of age and 
artificia] existence, for the fish in question have been maintained 
in a pond of limited dimensions. The stre of the ova is small 
as compared with those of mature fish, therefore it's not likely 
that the trout when hatched will be large. The parents are in 
a healthy condition, and seem in no way weakened. — 


A CONSIGNMENT of nearly a thousand German carp of various 
kinds has arrived at the Colonial and Indian Exhibition. The 


great hardihood of the carp is evidenced by the fact,that the fish 


in question were retained in carriers for sixty houg before ling 
placed in tanks, when only two were found to have succymbed. 


-IN a paper in the October number of the American Fournal 
of Science by Mr. O. W. Huntington, ‘‘On the Crystalline 
Structure of Iron Meteorites,” the author concludes as followse— 
‘ We have tried ig this paper to establish the following points : 
(1) many of the masses of meteoric iron in our collections 
are Cleavage crystals, broken off probably by tha fapact of the 
mass agains, the atmosphere; (2) that these masses show 
cleavages parallel to the planes of all the three fundamental 
forms of the isometric or regular system, namely, tbe octahedron, 
the cube, end the dodecahedron ; (3) that the Widmanstettian 
figures and Neumann lines are sections of planes of crystalline 
growth perallel to the same three fundamental forms of fhe iso- 
metric system ; (4) that on different sections of meteorites Wid- 
manstattan gures and Neumann lines can be exhibited in every, 
gradation, from the broadest bands to the finest markings, with 
no break where a natural line of division can be drawn ; (5) that. 
the features of the Widmanstattian figures are due to the elimina- 
tions of incompatible material during the process of crystellisa- 
tion, This investigation throws no new light upon the origin of 
meteori, except so far as it strengthens the opinion that 
process of crystallisation mugs have been extremely slow. The 
occurrence of darge passes of native iron occluding hydrogen 
gas, and containing nickel? cobalt, phosphorus, sulphur, &c., 
xnplies a combination of eonditlons wMich the spectroscope indi- 
cates as actually realised in our own sun and in other suns among 
the fixed starsp and the most probable thegry ems to be that 
these masses were shrown off from such a eun, and that they very. 
slowly cooled, while revolving in a sone of intense heat In 
this paper we have not taken into consideration a number of iron 
masey, whose meteoric origin bas been generaly accepted, 
which show no Widmanstittian figures, and not even any Nen- 
mann lines. <A (grMiderable proportion of thefe are 

ht meala Pre Hatvand cabinet here ace two Npeciriens, 
labelled respectively Campbell County (Tennessee), and Hominy 

e. 
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Creek (North Carolina), which are evidently nothing but cast- 
iron, and a third, labelled Tarapaca Hemalga (Chili), which is 
probably of similar material. We could find' on the specimens 
of this class in the Harvard collection no distinct evidences of 
crystallisation ; but also we could find no features patible 
with that unity of structure which it has been the chief object of 
this paper to illfitrate." * 
° 


Mr. HORATIO HALE has issued ir» pamphlet form his address 
“(On the Citigin of Languages and the Aniquity of Speaking 
` Man,” delivered before the Anthropological Section of tffe 

| Association for the Advancement of Science at Buffalo 
last August. The antbers views were much discussed at tho 
time, and those in ed in ghe subject will be thankful to have 
them presented in cÜnvenient form. Rejecting all the 
theories hitherto advanced, by Lyell, Frederick Miller, and 
others, he endeavours to account for the vast number of specific- 
ally distinct languagewmspoken by races set specifically distinct 
by assuming that they orifiaated from children's prattle in inde- 
pendent centres after the spread of speechless man over the 
globe. The cases are mentioned of the Boston twins born in 
1860 and of some other ‘‘Geschwister,” who appear to have 
evolved and practised for some time infantile jargons understood 
only amongst themselves, which it is argued might, under favour- 
able conditions pf isolation and so forth, develop into regular 
forms of speech consistently worked out with their own vocabu- 
laries and grammatical structure. In this way linguistic families 
differing absolutely one from the other need not be of any great 
antiquity, and in fact may have been developed from slight germs 
in many places and at different times since the dispersion of the 
‘(home alalle” from some given centre. This heme alallus 
himself is admitted to be the lineal descendant of the men of the 
Stone Agp, who are assumed to have been speechless, so that all 
forms of speech now current may be of comparatively recent 
date, say, not more than 8000 or 10,000 years, notwithstanding 
their gieat number and profound differences. This theory, 
whith refers human speech in the first instance to “ the language- 
making instinct of very young children,” ®is présented with caa- 
siderable fora plausibility, but will scarcely be taken 
seriously either by philologists or anthropologfts. The latter 
especially will find it difficult to accept the conclusbn thet man 
properly so called, the kemo sapiens, as distinguished from his 
precurso: of th? Neolithic Age, does not date further back than 
“somewhere between 6000 and 10,000 ago.” The theory 
also reqphes us to regard this first speaking man as aMeady fully 
developed, possessing ‘‘ intellectual faculties of the highest order, 


such as none of his descendants has surpassed,” thos reversing 
the conclusions of modern anthropology. 


IT is reported from Vienna that a great ice cavern has been 
discovered on the southern slope of the Dachstein, or Schnee- 
berg, the very conspicuous lofty mounfain in Logrer Austria, 

ich is visible from the ramparts of the capital The genera] 

on of the cavern runs from south to north, and it es been 
explored for a distance of 600 metrespa sharp precipice seemingly 
14 metres deep having stopped» for the tirge fursher progress. 
The cavern is from 5 to 6 metres bfoad, and very lofty, giving 
the impression that the icf is enormously thick. The explorers 
are of opinion that a subterranean lake will be found in the 
arga: © o e 

THE additjons to the Zoological Society’s Gardens during 
the past week include & Bonnet Monkey (Macacus simicus Q) 
from India, presented by Miss Edith Prowse; four Common 
Hedgehogs Èrinacens airopas), Pritish, presented by Mf W. 
WalNhaw; q — Burrard (Buree —-) from Mogador, 
North Africa, presented by Mr. P. L. Féefosd;,a Rng 
necked Parrakeet (Palaernts terquatus Q) from [&dia, presented 
by Mr. W. Q3. Bggdahew; an Aldrovandi's Skink (Picstisdew 





auratus) from North Africa, feposigd ; a Rastyspoited Cat 
(Felis rwbiginesa) from Ceyldn, two Dinca Finches Dinca 
grisea) from Chili, two Wood px aea Arjeras), British, 
purchased ; sight Éopg-fronted (Gerbillus Ieneifroxp)h 


born in the Gardens. . Pm . 





e 
e of? ASTRONOMICAL COLUMN . "^ 


TAx Binary STAR y Coronas AUSTRALIS. . H. C. 
Wilson, of Cincinnati Observatory, has pablish ements of 
the oriit of this int ing southern double star in the Sidereal 
Ath for Octobér. elements, whith do not differ 

uch from a recently @omputed by Mr. Gore (Monthly 

‘ices, vol. xlv p, 104), are as follows :— 

839"0 
Y 


P = 78°80 years 3 
Tas e 
e e 


T = 188740 e 
eno 

72 50s a 
Comparing observations mad® 1834'47 to 1883%62 wéth this 
orbit, Mr. Wilsoa nde that tho postidh-angles are wall repre 
sented, with the exception of those observed by Powelb 
1859 wo 1864, which stem to be affected by systematic error, 
and thinks we may Pis periód is not Mr fom- agaty 
year It is to be h that numirous observations of th 
star will be obtained d the next tea years, while the dis- 
tance is small and the motion rapid. . 


Ug 


a 
a 
a 


e 
OPPOLIHR'S ASTRONOMICAL REFRACTIONS.—Herr Oppolzer 


and Natural Science Section of the Imperial Academy of 
Sciences of Vienna, vol liii, a paper containing 
discussion of the problem of astronomical refraction, followed 
by nowerical tables intended to facilitate the practical applica- 
don off the results at which ho arrives. The relation between 
the tem (£) «nd density (p) of the atmespheres which ° 
Herr Oppolzer adopts is —_ 
uv 


e Sages ot 
Bp 


where & and c are quantities depending on the gute of the® 
Cemorpere and on the plaoe of obiceretion Wiame thay bo 


Fae ores afa ioo, or pa oe ma 
th Int of view, 


ad in 
Herr Oppolzer’s skilful hands, of leading 
Hop cu for the amount of ion, deduced from a 
m peat gs Ren 
is x w 


at all events has 


eordinary differential equations 


vy he oce 





shown by à comperi between the puted vglo. 
the ud and the well-known obetrvati a of er, 
which form the basis of Bessel's sup table a 
the ‘‘ Tabuke Regiomontans,” with following results 1— 
Z.D. Obecrved—Computed Z.D. Obgprved—Compated * 
gs o -1'1 8b o ~ “a's 4 
så O «we +I 89 o Tr , 
870 e-13 99 30 E - 
COMETS FINLAY AND BARNARD.— The following ! ides 
Berlin enidnight are &om tho Anrenemishe Nachkrichinp, 
No. 2752 :— e . . d 
Comet Finlay (1886 «) e e 
1886 RA e Ded * e Lgr Laga 
h m s o 
Nov. 8 I9 25 22 24 56'8 8. 0'0751 0*09 
Io «33 49 — 24 365 . 
e 12. 4324 24 14I 00718 " 070932 
14 51 5 23 49'5 T3 oe 
16 I9 59 5I 23 22°7 S. 00697 p 0899 
: . Comet Barnard (1886 f ) Pa 
1586 yes i " Decl. : Logr Log à 
In a 
Nov. 7* 12 7 8 5 18 5 N. . x93; * ova 
9 e15 5e $Ù 03 è 
II 2330 * 9 443 00551 $77. 
PES] 3229 10 3*7 ° : 
© 15 1M 1 "IDIgz2N.. oft 
* . ` . e E e e. 
. a e H e 
: N a E P^ oe 
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» © 0c fre dapi of 


"! p E ” . "E uu 
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ASTRONOMICAL PHENOMENA *OR THE 
WEEK 1886 NOVEMBER 7-13 

Qf tne the civil day, commencing at 

midnight, counting she hous on to 

ts kere employedg) =.. e 

At Greenwich on November 7 


Sun res, 7h. 6m. ; south, rth, 430- 49°63. ; b rehazan. ; 
a on meridian, 16° 21 S. @,Sıdereal Time at uy 
19 


Moon (Full on November 11) rises, 15H? 4m. ; souths, „20h. gem 
sets, 3h. 2m.* ; decl. on meridian, 1° 449 S. 


Planet Rises Souths © Seta ° Decl on meridian 

: h m h. m. h, m. ee o d 
Mercury .. 922 .. WB II 17 O 23 59 S. 
Veni... ... 6,26 II 20 ... 16 14 I3 25 S. 
Mars e.. ... to a. 14 a7 .9 1862 .. 24278. 
plies e 9 455 .. IO IQ ... 15 43 7438. 
4. A 20 30* .... 4 3A .. I2 34 ar IS N. 


* Indicitss tha? the 
uml rising is that of fhe proceding evening and the setting 


Ocdwltations of Stars by the Moon (visible at Greenwich) 


ofding 
Nov Star Mag.  Disep. N Ree. * angles roga ver- 
e e in mage 
- h. me h m o o 
7 a 4 @ett "E AE iz 45 ... 18 32 3331 
7..85Ceü S6 s. IB O. IQ I a eB 311 
7... B.A.C. # w 6 o 18 23... 19 42, 281 
9 .. » Piscium ee hh oe 18 we I9 60 277 
I2 ... 48 Tauri e. 6 1. 19 18 ... 20 I 61 251 
I2 ... y Taun P 4 we AI H vee 22 25 5 271 
13. ... 75 Tauri " 4 2 e 337 162 275 
13'.. € Taur .. .. 4 we 2460... 357 62 917 
13, 4 Taorig... «0 44... 3 6 nearg 39 — 
139.. D. A9&. 1391... 5... 39 .. 446 .. II5 332 
13 ... Ald sed o. 27 .. 7 16 ... 165 ! 
Saturn, Nov. 7.-Sogter major axis of outq rings = 43 75; 
outer minor axis of outer ring = 16"; southern pene ie! 
Koy. 
13 .. YW .. Mercury at greatest elongation from the Sun, 
k e 22° cast ? 
^ 4 * Variable Stars ` n 
“Star Ra Ded. ° . 
& Camiðpelag ae ee N SÉ iar 
O I7'I...55 IO ov.e9, 4 
U €cphei $9 o 529 us 16 N. ye » "Be, 49e 
Algel a3 q8 Me tts e 
M. e$... 3 40 31 Ne... , Il, 356 m 
R Aurigf ... $: 53 27 N. ... 4) IO M 
S @ancri .. 37:4 1927 No... y 5 353- 
U Ophiuchi... 17 IO* I20N... , 3 37 m 
: and at intervals of 20 
fure. a °... 18 459 ... 33 14 N. ... Nov. 12, 19 O m 
F yre . .. .. IB 519... 43 48N.. , 13 » 
Aquile  .. ... 19 46° 043N... we rr 5 OF 
R VWulpecnif® ... 20 59:3..232a3N. .. &, Q AM 
3 Cephei e 9. ... 22 3949 ..57 50N... ,, 19 5 OM 
y . M maximum; se munim&m : 
se . e . 
bs ° e Afcteon Showers 
A*radiant Mar 3 Hydra, R.A. 124°, Decl. 4° N., and one in 
Camelopardus, R.A. oa2** . 73° N., are in the early 
pag of this week. M t in with meteor observation 


durmg the greater part of week. 


s —__-8 


* e 
e" Hg HIGH TEMPERATURE IN OCTOBER 





THE Warm weather which occurred at the commencement of 
an@extended” 


e th for the season, 
that agew facts as to its general 


of com- 


jghest temperatures were experienced during the first 


emonth, and ewere, chiefly.confined to Wtem, 





: e 
pressure was generally high over Central Europe, and decreased 
towards the western or Atlantic so thar the conditions, of 
were favourable to anticyclonic circulation over France 
and the south-east of Englaid, and onic circulation in Ireland 
and the northern parts of the Bri Islands. The berometric 
gradientageere very alight over the Continent, but were rather 
steeper over Great Britain and Ireland, owing to the proximity 
of a bdtometric depregsion to the westward. "Wis distribution 
of pressure was acconipanied by southerly andggouth-easterly 
winds over Western Europepand ially over France and our 
own islands, but it qas only in and the mofé western 

pasts of Great Britain that the wind was at all fresh. 

At this season of the year our warmest weather in England is 
commonly experienced with sonth-essterly winds, as ts ewell 
shown in the valuable @scussion of the Greenwich observations 
fot theese 1849 to 1868, a we ee have been 
averaged for the several wind di following are the 
temperatures for October :— i 

N. NE E Sh & 8W. W. NW. 
Monthly means 47 50 52 55 3 53 5E 5I 


iE 5a 55 59 6Ļ® 59 58 57, 55 
The same discussion also shows the striking difference which 


exists, in October, between the temperature with 2 cloudless and 
a cloudy sky :— 


Mean Moan max. Mean min. 
Cloudless sky 508 61'L 43° ` 
Cloudy sky ... 5r8 548  .. 49 


The high temperatures expenenced over England in October 
this year occurred with an exceptionally clear sky, as well as 
with a remarkably steady south-easterly wind, and the air before 
reaching Eng had been subjected to very similar conditions 
on the continent of Europe. 

The following table gives the marimum day temperatures at 
twenty stations selected from the Daily W Report of the 
Meteorological Office afd from the Pans Bulletin Pale national 

e 


for the first five days of October :— e 

Station Day: 2 3 4 30 Mono 
o o o 
; Vorba cdc. cu Ak 63 66 69 63 65 
priat [oic zoun oW d 6 DD om 
Parsonstown (Ireland) 58 61 61 64 66 6$ 
kirk .. .. . 79 72 ga 8t n 77 
* Cherbfurg ° . 72 73 64 72 7o 
F Pars... . 47 65 78 g T 75 
rance 5 Nont ... Dp 7o Br "5a. E 75 
Mens sas . 82 n 81 8r 77 
I.. wes 72 5 77 7 74 
Hamburg .. 61 Bg I ü d 64 
Germany, Balin .. 63 73 63 0» 66 65 
Carlsruhe. .. 75 70 75 72 70 72 
B Brussels .. 76 64 71 75 77, 73 
Austria—Vienna 23 75 73 72 is 73 
Spain ( Barcelona. I100 95 9I 92 
and | Mena 62 71 7 70 68? 69 
Portugal ( Lisbon 7o 68 70 68 6) 
Turin 72 73 73 [3 73 73 
Italy {Rome  .. .. g g I B1 81 so 
Palermo (Sicily) 84 82 84 83 

e Nn ees es Bie 

*. Men . 73 72 73 75 72 


The tions have been selected as representative of Wester? 
Central, and Southern Eurgpe, and the table shows well the 
area over which the warn weather extended. 

The more nórtherf puts of pe did not experience any 

heat, the hi hest rade Da at Copenhagen being 
63°, and at Stockholm 68. The more western parts were also 
bat little affected : in Ireland the highest maximum was 66° ot 
Parsonstown en the 5th, and at no other was the tem- 
perature above 65°, In Scotland the t ure did not refich 
TO" A 


The Greenwich observations from 1841 show fhat a higher. 
tem has only once been registered in October, viz. 81° 
on 4th in 1859; but the mean, which wes 67^ on 
the 4th this year, 1s higher than any previously recorded. 

The arias prie were made in the apartment the 
Royal Sogiety the year 1794, excepting the years I8II to 
1819, do not sfow so high a reading between 1794. and 1840. 


—*, e* Central, and Sgttharn Europe. During thiy@ime atmospheric | gt Observatory the highest temperature recorded was 77. 
e’, i ee * an) e. i ° e e^ 1 . d 
° e ie : e * r ee ° C i @ E s 


ie e. 7 e. i s. mE £ 
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on the and this is the highest ever observed in the month 
of October; on the 5th, 76° was registered, which corresponds 
with the temperature observed on October 4, 1859. The returns 
of the Meteorological Office show that 80° was observed on the 
4th in London and at Cambridge, whilst 77° was registered at 
sevein] stations in the east of England and in the @Midland 
Counties, P 
It m difficult make any satisfactory en n with 

vious 1ecords, except at one or two places, but these t to 
show that so high a temperature at this season does not occur 
more than Boat twice in a century. eC Has, HARDING 

e 








° VOLCANOES OF JAPAN 


‘THE last number vd. ix. part 2) of tfe Transactions of the 
Seismological yor Japan is wholly occupied by a 
pea of Prpf Milne's oh Japanese volcanoes, which is the 
ongest contribation that hos yet appeared in the Society’s 
Transactwens, The paperis partly historical and partly sci e 
and contains, so fa ay the writer has been able to collect, refer- 
ences to everything tfiatds known on the subject. Very much 
comes ffom bis own observations, for he has travelled over the 
grae part of Japan, and has ascended many of the volcanoes. 
e paper also contains an epitome of some thirty or foity 
works in Japanese. On the whole, it is & systematic account 
of material which has been accumulating for the last eleven 
cars. 

The following are the more important conclusions which Prof. 
Milne has formwlated m the paper :— 

I. Number ef Volcances.—As Japan has not yet been com- 
pletely explored, and, moreover, as there is considerable dı- 
culty in defining the kind of mountain to be regarded as a 
volcano, it is impossible to give an absolute statement as to the 
number of volcanoes in the country. If under the term volcano 
be included all mountains which have been m a state of eruption 
within the béstorical pee those whick have a true volcanic 
forme together with those which still exhibit on their flanks 
matter ejected from a ciater, we may conclude that there are at 
least 1 ch mountains m the Japanese Empire. If to this 
list be added the ruins and basalt wrecks of volcanic cones, the 
number would be considerably increased. These mountains 
are distiibated as follows :— 


Northern Region. { Yea coy eT Moo 
e Northern man island 
Cental Region ... Central NI 35 
Oshime group |... .. ; 
* (Southern mam island .. 1 
Southern Region.. 4 Kiushiu.... . . 
.* Southern islands 13 
Total ..:.. «00 


è . 
Of this number about 48 are still active, or have been so during 
the histoiical period. These active volcanoes ae dystributed as 
*follows :— 


Northein Reglon.. | AR den v miss 27 
Central Region ..... sss sl 12 
Southern Region ......... ......... PTS e 9 
e Total . ? 4 


Fiom this it will be seen that volcanjg activity in Japan decreases 
from the north towards the snp, 

2. Number of Bruptions.—Altoggther about 13a eruptions 
have been recoided, and af these the greater number took place 
in the southern dritricts. This may perhaps be accounted for 
by the fact that Japanese civilisation advanced from the south. 
In consequence q$ thy, records were made of various phenomena 
in tfe south when the porthern districts were still own and 
unexplored ons. e greate: number of eruptions took 
place in Febiuary end Apri. Compaimg the frequency of 
eruptions in the different seasons, the volcanoes of Japan appear 
to have foll&wed the same lag as the earthquakes, a greater 
number having taken place during the cold months, This winter 
frequfficy of votcanic eruptions may possibly be accounted for 
in the same manner that Dr. Knott eccount@l fer the wintes 
frequency of earthquakes — Dunng the wintef months the 
ayerage buopetng gradient across Japan is steeper than in, 

b 


ry e : ” œ E 
° an 


* . * 
This, coupled with? the ling ups of gnow in the 
ions, gives rise to Jong-continued stresses, ir conse- 
which certain poitions 8f the crust are more 
dunng the wiater ponths than they are in 
e e ° 


summer, 
northern 
quence of 
prepared to give way 
summer. . s 

3. Position and Relative "Age of Japanese Kolanses.—The 
youngest of the Japanese volcanoes appear to be those which 
exist as, or islands. On the islands in the Kuriles, in 


the Oshama group, and in fhe Satruma sea, many of vol- 
camoss are yet yo and wforous. Moreover, of these 
islands have been fo during the historical Bémod. The 


island-formnag period in the Satsuma sea, for example, was 
about the year 1780, * 9 
The volcanoes èf Japan fogm a long chai from N.E. 
towards S.W.; but a closer examinghon of the distribution 
of the volcanic vents shows thate there are probably [ou 
* 6 


lines :— » 
(a) The N.E.-S.W. line running from Kamchatka through 
the Kuriles and Northern Yezo. e. 


(b) The curved line following the backbone of the main 
island, and terminating, on the westein side of fho Yago ant- 
clinal. e e e 

(c) The N.N.W.-S.S.E. line of the Oshima group. e This 
line, qoming from the Ladrones, passes through Oshima and 
Fusan parallel to and pear to the line of a supposed fault. 
HergMft intersects th line running through the main 
island. Volcanic vent$ are here nymerous. As the main 
iland line is intersected, erhile the i line is the mter- 
sector, it may bey argued that the Oshima-Fujisan*line of 
volcanoes age younger than many of those on the main island 
line. 

(4) The Satma Ine, co 
Sakurajima and culminatıng in 
the nucleus of Kiushiu. j of ee 

4. ological and Chemical Character of Lavas.— 
pitt Hie has made an extensive collection of the volcanic 
rocks of Japan, the opportunity for examinmg them has * 
presented itself, and therefore he can sy ere itu 

eralterms. They are at present being carefully studied by 


e famous Mount Aso, which 1s 


e officer of Geological Survey. eftocks in his 
sion ng fly Rice AQ vi te, like the 
rocks of Fujisan, closely approximate to basalts. True basalt is, e 


however, rare. Another common rock is hornblende andesite, 
some of which contains free’quartz, Quartz trechytes occur in 


the north of The fello table shows the peraentages 
of silick, ea and ferric oxide, cofitainedn the*rocks of 
. e e 


; &0, FeO 
I. ofturd es 61 72... 1'33 T e. 
e 2 Misake ....4.... 9307 - - 3°27 @. 3. ° 
3. Kusstsu ...... 6149 .. 3°30 y 4°35 e 
4. Amagi (Hakome) .... ... 6534 Sais pR e 
5. Komagadnke 56:27 .. 2°19 *ta 
6. Moriyoahl ... es. 59717 o 2765 0. 4715 . 
7. Chokai „n. ee a 
8. Hakone (Tonosawa) ... 45:97 ... 4°02. I.$ F: 
9 Fujsan ... ere 49700 ... 571... 6706 
10. Ohiwa . saae o eee 500 -13 FOG) $ 
One feature exhifited by the table is thet the rockagof Oahinfh, 


M pen and Tonosgma. are basic, whilf these like @hokasap 
Moriygshiyama onging to the line of volc£noes of thee 
main island, are relatively c. lore eyended o vationssof * 


this description may show that different lines of vqjcanoes mave . 


thrown out diffesent lavas, or that tle lavas of different constitu- 
tion are of different ages. « - 

5. Magnetic Character of Recks.—Ina study of the soils in he 
neighbourhood of Tokio, Mr. E. Kirtth refers s to the 
etite they corftain. A great portion of this coma trom the 
dia on of volcanic rocks. Many of the Japamese larg 
shave a distinct effect upon a compass needle, and mmn fof the 
black lavas from the cater of Fujisan will easily turn needle 
Ff an ordiitary compass through 360°. Many of the Jueces of 
Java are not only magnetic but polar. Dr. Naumann founda 
block of augite trachyte om the top of Monyoshyyama which 
would deffíct the needle of a compas fhwogh 155°. We 

most curious obsegration pad@by investigator 
magnetic declination near Gianjusan has during the 
Sears grifen it was about 14° 30’ K.) decreased 19°, 
about 5° W. Asare recede from this mountains je 
e* . e e 

e 2 . e * 


eighty, 
now 


from the Philippines through : 


was that*the " 


e v^ 


oun? of * Ru 


e? 
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S Pagana ReomingShis rezult to be corrdtt, it would seem where 
> j ble to look j Coosa as connected with these local 
^ changes. Some of fhe volcgnoes in the Kurlles are said to exert 


9» parked influence gipdh the compasses of ghfbs. When a vessel 
ying near 


ak 


c= 


P 
This latter quantity is of course different for different materials, 


, mountains, asp for instance, in Bear Bay at : 5 
UM noth end of Toup a distant mountain will have a very italy HUE erede c 

° dizereat bearing to that which is mgicated by © compass é aa Bd è 
Tig pey is a shori distence outside Beaf X g oth e» T (tang - 1-3 

may be lying in the e direction, and i 2 S ` 

tion of obgèarati is Tanotically dior the same line, d Deng the sigle wich Me tangent af an point makes with 
leads Prof. Milne to as he Da UL sud) dope dist a mag- the x axis. vague of « can be obtained ftogiaphs or 
netic observatory should be placed on or near one of tM nine | -rawings of a mountain, while p may be obtained Irom om 
active volcanoes of in volganic activity are experiments or from specimens of volcanic material. th these 
poni ager uie qaa in the magnetic effects data we can determine the modulus of resistance at theeelastic 


limit of the materials Which com a fountain on a large scale 
for many constituents of the "e crust. Mr. Becker concludes 
his observations by remarking a sfüdy of the form and 


dimensions of hmar volcanoes woulds lead to valnes of 4 from 
P 


whence we might approximately determine whether the lunar 
lava is similar to that of terrestrial oggift In the table which 
follows, Prof. Milne has followed owt Mr. Becker's suffgestion, 
and calculated the modulus of resistance to ing at the 
elastic limit in pounds per square foot for a number of Japanese 


mountains. The different values for a for the same mountain 


P 

is in great measure due to the absence of an accurate scalo for 
the various photographs which had to be investigated, Another 
diffücnlty was obtaining a value for r, or the of the 
moun Prof. Mendenhall, who made a number of” experi- 
ments with pendulums on the summit of Fujisan, says the rocks 
of that mountain have a density of 1°75. This is when they 
have air in their pores, As powder the density becomes 2'5. 
Wada gives the specific gravity of the rock on Fujisan as 2 


produced by subterranean,volcanic magmas, These changes 
may be due to erations’ in position, alterations in chemical 
me due to the ition or loss of heat. 


If sach is the case, he the of a magnetic obser- 
: H lead up to a knowledge of the taking 
pl the ground. it is remem that vol-. 
quos e (Vgies , Where it seems probable 


may be local and rapid in magnetic variation 
taking place, lie in the track of so many the proposed 
investigation has a practical as well as a scientific aspec? An 
investigation of seri ingen at and Weit voleanoes might be 
added to the i igati 


c investigations. 
6. Intensity of, Erubtions, -It appears from the accounts of 


volcanic action in Japan has been as great a$ in other part 
of thë: wards One period ob uua actrity. Was 

the years 1780 and*180o, a time when there Was activity 
elsewhere in the globe. It was during this thet part of 
Mount Unsen was blown up, and from 27,000 to 53,000 persons 
(according to different accounts) perished, that many islahds 
were formed in the Satsuma sea, that Sekurejime threw@out so 
e puch pues that it was possible to walk a distance of 

apon 


ejected so many blocks of stone—one of which is said 

ò been 42 feet in djameter—and a lava-streem 68 kilometres in 
l . e s 

` 7. The Form of Volcanoes. —The regular so-called com 

* is very noticeable in many of the Japanese mountains, 

in those of recent origin. Outlines of these 

25 elther by sketches or photographs, show curvatures 

which i toeach other, From a collection Wy photo- 

e"  gpaphs Prof. traced the profileg of a number d? important 

mountzing in Japan. These are reproduced in the paper (see 

e Fig. Ib Tro an examination of thote figuges hẹ found that the 
. . 


i 
FEX] 





. 24,000 = 
Fia s.—Theoretical Mountains. 






e 
Assuming the density of the earth at 5°67, then*the density of 
Fujisan, as determined by Prof. Mendenhall’s experiments, is 
2°08. IrPthe following table the density of the materigls of ali 
the mountains mentioned is taken at 2'5. 


Load in 
° He zb o he per . 
i : POR "E 
e Fic. 1.—Ontl ne of Yuffyama, a pho This may be taken Fujisen ......... I2,441 4200 " .. Photograph 
e e. MAR a? hehe uit Dic aient T a "T 5000 m "T ” 
e e. . . é so 4240 TP eee n” 
eurvature €^ volcano was logamkhmic, or, in er e .. 3500 .. " " 
. Pryds the rm of such a mountainewas such as might be - e 12m) e 
d by the revoliffion of a logarithmic curve round its U* 5450) "7 2 Kr 
^ des * asyfnptote. erts originel paper uu tid he said that the e 58D -— 35 
form agreed with thag w would e produced by the piling up e e { 3345) 
offooso material. He ought toha id it was the form assumed * (40335 °° 1S " , 
E by a self-supporting mass of coherent material Mr. George F. e0,4430 9 s Surveyed section 
© Becker (American Journal of Science, Octouer 1885) contmues |" .. T3640  .. vis " y) 
° e, these observations by an analytical investigation of the condstions | A e for 
e, dc ibrium. If the ht of a column is a, its radius Fu eg e 44 2245 35&229 ,, "T 
the distgrce of any horizontal from the base z, the aperit Iwakimn.... 4260 2300 1180 174,080 Photogiaph 
.* gravity of the material fy and the co-efficlent of Tppsiance te Nanteisan....  38co! 2000 1000 156,00 ¢ ,, 
à at the elastic it &, then the equation of the curve, | algid.... 7773 3133 1078 163,168 ` 
. w its revolution about the x is will generate the finite |. 777 7 7 2120 Pd 
f i cauma of tf ae reas ew , Erskeotéo ...... 2745 aie 655 102,180 Surveyed section 
À. * 
. x ^S a Comparing tay results given in the above table with the 
» ee °’ 3 è Zz, ^. * | numberf girem in the next section, which are based on experi- 
A M EL. Z f i .? ° * This is the holght above Lako Chumnyjl, ‘ 
. . ~ 
e e. e z e . . 
9e s RIT bg a 9 s c Pd " . : : a * . 
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ts referred to in Rankine's “Civil Engineering," it may be | phenomena b erence to «he cal, intermixture of . 

xd that the aveiage strength of Fujian lies between that of | molecules, or e influence of the rival attractions of oèhesicn . 
rubble work and sandstone ; Iwakisan, Nantauan, and Alaid | in the solid and liquid, and of adhesson of salid to the liquid. 


v 


are like good rubble masonry, while the s of the ill-fated 
Krakatéo is not much above that of ordinary brickwork. 
8. Theoretical Mowntains.—As it ht be Leese tocon 
actual mountains with theo mountains co 
Eon the equationse- e 


^ NS 

cja as 

» ya i(é- 4) 
such mountains have been drawn, and are shewn in Fig. 2. The 
values of c are given in the following table. e 
In drawing up the teble the instantaneous breaking strength 
of e and its crumbling strength, whichis the 
sible value for 4, are taken as being For sandstone tho 


The former hypothesis seems to bate: bajn universally adopted, 

by the older grriters,esuch as Henry Terner, and it seems 

pretty clear that Berthollet Salso regarded solgnon as an agt 

of chemical combmation. Among modern chemists, Prof. 

Josiah P. Cogg takes a sireiler view, but M. Berthelot is the ' 

most consistent and powerfub supporter of the same hypothesis. 

In jp '* Mécanique Chimidgfe," tome li. p. 160, will be found 

a. very clear and formal ent of the views u is subject 

which, it is gnteresting to know, are retained by M. Berthelot 

withou? modification ig any essential i : 
On the other hand, ther) a number of erriters who, whilst 
ing the phenomena of sdlution to a molecular attraction of 

some kind, do not attribute solubility to the formaton of che- 


crumbling is grum be three-fourths of the break- | mical compounds of defmite composition. Graham dutufetly 
strength, while for rubble work and brickwork it has been | ranges himself on thig side. e Brande also appeats o have gaken 
uie d one- F a similar view; Daniell, Mile, Nicol, and” Domos mey pe 
Instantan wW more or less ranked with them. theory differing m some im- 
Material bres streogth ph. uM portant from those of the above writes wan briefly 
-— inIbf'aqgaroíeet — in Iba, foot Ibs, P | enunciated m a paper mm te the Royal Sgciety by 
Granite A............. I, ee 170 18,500 Tilden and Shenstone in 1883. In discussing the connection 
Sandstone. ......... 790,000 90,000 144 , and ity of the authors mt out 
Rubble masonry 316,000 150,000 120 2,500 between arin sos at: SU the po 
Brickwork ... 144,000 72,000 112 1,300 


The diameter of the base of each of these mountains is 48,000 
feet, and the helght to which mountains of the follo different 


m o 14,500 feet 
e 300 4, + ses, 20,000 ,, 


9. Causes Modifying Volcanic Ferms, —Causes modifying the 
natuigl curvature of a mountam are :— 


that tfe facts tend a kinetic theory of solution, 
the m i eory of heat. The solution of a solid 
a id would acco: ayjlogoqa oho sublimation of 


6€ 
m ly be 
a solid into a and proc gum e mtermixture of mole- 
solid 


i is pro 
y because molecules of the still 


moving molecules of liquid." 


This theory, however, only 


f : : relates to the initial stage of the process of solution, and does 
I) The tendency d the building up of the mountain of A 4 
the larger particles to rol farther down the mountain than the a ee ME ot dimólvol m 
er bstan fe 4; specific heat, specific vglgm 
(2) rhe effests of atmospheric denudation, which carries | Ec, How far 3 it trae oe EE mi 
materials gom the top of the mountain down towards the base, | Combinatlon: does the evolution cat ara 


(3) The poattion of the crater, and the direction in which the 
materials are ejected. 
(4) The existence of parasitic craters on the flanks of a 


mougtain. 
d The direction of the wind during an eruption. 
(6) The sinking of a mountain in consuenc# of evisceratiofi 


bay. . r 

(7) The exparffions and contractions at the bas® of a mountain 
due to the acquisition or loss of heat before and aftergeruptions. 

10, Efe of Volcanic Eruptions on the —The erup- 
tions in Japan from time to time have ex a marked 
influence upomfhe minds of the Japanese people. “Dive m- 
terferenco been sought to prevent eruptions, priests have 
been ordered to pray, taxes have been repealed, charities have 
been inftituted, special prayers agamst volcanic disturbances 
have been formulated, and have remained in use for the period 
of 100 years, while special days for the annual offering of 
these prayers have been appointed. At the present daya bra 
of woho to mountain derties is'not uncommon. 





SOLUTION 1, M 

Opening of the Discussion by Prof. Tien 
FPOR want of time, the consideration of various phef>mena 
connected with the subject omitted. Thus 
no reference could be made to the various formulp relating to 
expansion or density of solutions’ nor Hae gee properue 
of electrolysis. whet 


magnetic rotation, nor to the subj 
follows, a review is presented of the principal phenomena ob- 


served in the act of solution of solids ( metallic salts 
dua ee simple compoun Din liq ids, and the 
chief pro to resulting solutions, with the object of 
arriving Bee pane at "tome conclusion as to’ thé physical ex- 
planation facts, The question must atlonce arise whether 
these phenomena are to be considered as chemical or mechani- 


mg more water to 





place on dissolving a solid m water or o 
its solution, “mdicdte the formation of hydites, te. compounds 
of the dissolved body with water in definite proportions? » 
Thomsen answers this question in the negative (t Thermo- 
chemische Untersuch.," ili, p. 20). 

It is evident 


Take the case of sulphuyc anhydnde (SOy. 
from thei exhibited that more thar te totdi evoln- 
tlon of occurs on addison of the firstgnolecule of water wm 
the solid substance ; yet the s molecules give®quite an 

preciable thgmal@change. At what point ine a®curve e 
thou we Be justified in siting up distinction een the 
eff due to chemical &mbination and that due to other canses, . 
such as the change of plume consequent eor she 
posnble loss of energy from the adjustmfat of the of the 
molecules of hr edis ts to the conditions requisite the 
formation ofsa liquid, or (though not in the 
case) the decomposition of the sompound by the water? Inthe ° 
act of solution of the solids, and especially of anlfrdrons salts gn* 
water, the volume of the solution is always less than the sum of 
the Toma an phe solid and its solvent, with the exception of* 
some/amm: says in which on occurs. Siu! uh the 
addition of water to a solution 1s rego contractiqgn. ‘This 
contraction may be que to mere mechanical &ttng af the mole? 
ctes of the one liquid into the interspaces between the mot * 
cules of the other (seo Mendelejeffs abst fact in Yourn. ae 
Soc., Feb. 1885, p. 114). This would probably nobe atte 
by loss of en DER cn aay arise from tn. 
i baat of molecular m®tion already referred to. LE 

we know the coefficient of expanyon of the liquid and its 

specific heat, we cap calculate the amount of heat evolyed for a 
givengcontracHon. If thus ıs done for sulphuric acid, 
other cases, it is found that, after accounting for th 
thange due to alteration of volume alone, there ix a susplus of 
heat evolved which may really indicate some kind or some 
amount of @hemical combination. d ° 

Thomsen has found thar*es a rule the heat of solution and of 


anid .* 


cal, and all thy theories which haye been put forward to explain dilution are both either pofitire or nêgati Os ive 
the nature o Bees are ud e e s two clames, | salfs examined, only four supply well- exceptions. Hew- 
accordig as, on one hand, Tepresene the process as à | ever we ultnmat lam the aly exhibited by th 
kind of chemical combination, or, on the of: sexpjan thee ‘pe pinus mind r mg 
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the contractlon grhich ues 4n diluting’ an 


ey cous solution 
cêntinuonsly, and the molecular 


ume of a salt in 


solutions of diff is continuously er the larger 
the amount of salt So that in none pf these thermal or 
evgumetric phenomena is an discontinuity obsagved, or any 


cation of the formation cofpounds of definite composi- 
M ‘istinguishatle by characteristic properties. 
The question we are now as toQprhether in a 


sol the solvent and the substance ved in it—or any 
porton thereof—exist i y of each other, is e 
degree angWered by the facts as to the Soesibe bests and 
vapour-pressures. For instance, when water is adged to a solu- 
tion of sodium nitrate, the molecular heat of the resultin§ liquid 
seems to show that all the water í is imfluenced at least 
until a very large quantity is . In this case one molecule 
of sodium nitrate can affec the movements of a hundred mole- 
cules of water, ani probably more. I¢ is also well known that 
the yapour- of water holding ig solution almost any 
dissolved sẹlid i£ less than the vapour- of water, 
and that the boiling-point of a liquid is raised by the addition to 
itor ayy soluble non-volatile Sapa Til of reduction 
of pressyre can.only be explained upon Phe hypothesis that there 
is nq, free water present at all ; that is, that there is no water 
. present which is not more or less under the influence „of the 
issolved substance. 7 
What becomes of water of crystallfion fofms a partygf the 
pius questions to th of sol to solvent. Observed 


ead us to e white copper sulphate, blue 
&nhydreus cobalt chloride—and, by analogy, other salts which 
are colourlets—retain their hold upon "of i 
e when they at in water. A very t observa- 
tion has been made by Dr. Nicol which bears upon this 
question. In his study ofthe molecular volumes of salt solutions 
he, finds that, when a salt containing water of ion is 
dissolved, water is indi e by its vo from the 


* Brit 


e solubility; Neither 


rest of the water of the.solntion. In the report presente# to the 
Amogation last , the following occurs 
genalis point to the p ce in solution of what may be 
termed the anhydrous. salt in.contradistincton to the view that 
2 hydrate, indefinite results from solution ; or in other 
words, no part of thf water in a solution is f a pésition -rela- 
i to the salt different from the remeinder,””” 
tyro .statements, however, are not strictly consequent 
upon each other. The view seems preferable that (save, per- 
haps, jn excessiwely dilute solutions), the dissolved ce is 
attache in s@he my#terious way—it matters not w. it be 
apposed ne or phyiicaketo the ee the water. 
e cannot otherwise get over the difficulty 


tet By the 

e hydreted salts uiu. coloured soluti@as, E E control of 
tie vapoul- e dissolved salt, and by the afered 
y de cnr cato up pigeat 
j t ts expen: 

enormg@aly at the. m@lting-pomt; and the o ons of 


den and Watts on the c volume of water of crystallis- 
ation in the sulphates of so-called magnesiums group show 
* that, whilst the constitutional water occupies less space the 
ining moMcules, each successive additional molecule occu- 
a giadually increasing volume. So that when a sait, with 


ols water ot riesen RE seams into the liggid state (either 
by melting or by solution fn water), it requires a t re- 
laxation eof the bonds grhich hold the water to the salt for it to 
acquire full rome of liquid water, whilst the water of con- 


2& @tution is not so easily released. Amd this conclusion accofüs 


th Niool's observations onthe molecular volumes of thé salts 


wen in soMtion. 

Now comes the “as to what determfhes the solubility 
oj à substance. for examplé is magnesium sulphate very 
whilst barium sulphate is almost totally in- 


soluble in water, 3 
soluble? , With to salts the ering | ons seem 
early all salts which con water of ostal- 


to be true :—{1) 
i soluble in water, and for the most part are 


ud 
solubles (2) insoluble salts sre almost always destitute of 


nae | pace) ea ieee ae one 
with water of gen $ 
diminish asthe afomic weight incfeases. é : 
a’ much to do witH its 
fail ity oneenor chemical constitution 
ne to be sufficient to deftrmine whether a 
. be salala or uit Bat it nfzy be taken as a gule to w eb there 
» E e e » *. 
. e . e. 
wv E . . . , 
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. 
are no exceptions thet when there is a close connection in 
chemical constitution. between a liquid and a solid, and the 
solid is at the same time easily le, it will also be canly 
soluble in that liquid. 

Salts containing water of crystallisation may be considered as 
closely pee water itself, and these are for the most part 
both ediity e and easily soluble in water. But space is 
wanting for the discussion of the details of thea matters, as well 
as of the relation of Molecular volume to iby of solids. 

The fascinating -of the phenomena of supersatura- 
tion has attracted a, host of expermmenters, buteno definite 
explanation has be#h generally accepted. In the opinion of the 
speaker supersaturation is identical with superfusion. Super- 
saturated solution of, say, alum, thiosnlphate of sodium ted 
ii its water of and fusede sulphur at 100°, exhibit 
phenomena of exactly the same kind. 

Finally, we are led to the consifleratowof what !s meant by 
chemical combination. From the phenomena under discussion, 
and others, the conclusion seems inevitable that chemical com- 
bination is not to be distingui by any absolute criterion 
from mere physical or m on; and it ‘will 
probably tum out ultimately that combination differs 

m mechanical combination, ed cohesion or adhesion, 
chiefly in the fact that the atoms or molecules of the bodies 
concerned come relatively closer together, and the consequent 
loss of energy is greater. 





UNIVERSITY AND EDUCA'RONAL 
INTELLIGENCE 


CAMBRIDGE.—Of the students in Natural Sclence entered at 
Cambridge this term no fewer than 116 have already announced 
their intention of studying medicine, . 


DUBLIN.— The Senate of the Royal University has conferred 
the degree of Doctor of Science Aemoris causd upén Bell, 
PLD., F.R S., Principal of the Somerset House $ 


SCIENTIFIC SERIALS 


Revue d! Anthropologie, troisième série, tome 1, Paris, 1885.— 
the Simian eharacirs of the Naulette jaw, by M. To 
celebrated find, which was discovered at SA Portom of an 
obscure caverng?5 m. below the Present level of fhe Lesse, near 
Dinant, in I is chiefly remarkable for its excessive 
ist, which is due alike to the great thickness of the 
rizontal branch of the jaw when compared with its height, 
and to the special obliquity of the axis af theeglveolus of the 
second molar. In its relative proportions the Nanlette jaw 
must be characterised not only as non-human, but as p 
Simian. 9A careful com n of the Nanlette jaw erith the 
of ani and of several 
lowest oe haman races, fas led M. Topinard to the conclu- 
slon that in the age of the mammoth, tichorine rhinoceros, ané 
cave-bear, there had already appeared numerous mixed Homan 
to one of the lowest of which it may be presumed that 


e Nanlette jaw bel —On the ation of Bambouk, 
on the Niger, by Dr. An in on an exten- 
sive, but a po ectly-known, region- of Western Soudan, 
a ted by & branch of tho great Manding uie e. 
kno the Mali-nkés. The Bambonk territorles, more 
600 kilometres in 1 from 8o to 150 in width, are 
divided into,numerous little S most of which enjoy & com- 
plete &ntonomy. Their want of consolidation, and the indiffer- 


ence of the people to all forms of reljgion, have made the Mali- 
nkés objects of contempt to their Mussulman black peg tbo 
but according to the narrations of the Griotes, or itinerant 


bards, whoeare to be met with in part of Western 
Africa, they bya nat one time their do n 
over all the on the right of the Niger, and 
were -to invade on when the advance of the 


French forced to fall back within their original limits. For 

a time they submitted to Gta ein of Mohamihedaalsri, but 
they & to have utely no n. 

an inten Tang ink from - honey, teiolo,” 1 which 

women es men indulge to excess, The men are indo- 

lent, hunting only to &vert starvation, and working their exten- 


: e "e $3 ~e Coe. og . 
e e E hé . . e e. ° ` 
e 8 
Nov. 4, 1886] MALURE EV P E 





sive gold-minés imperfectly, and chiefly by the ‘hel 
women, to whom falls the chief share of providing for the wants 
of the community, but who, after marriage, enjoy great freedom, 
although the young girls are kept under strict supervision. —On 
the human bones found in France in caverns belonging to the 


of the 


Quat age, by M. Cartulhac. Of such finds, none can 
be refe to the early period of the Saint. Acheul, or@Chelles 
deposits, the old 


belonging apparently to the Mousteriap aze, 
while the most abundant human remains @e found in thé com- 


paratively recen®beds of Solutré and La Madelaine. The former 
of these are gemarkable for the enormBus number of horse-bones 
accumulated about the stone hearths and in the kitchen-middens 
of this station, A to Dr. Cartalhac, 40,000 skeleton 
might be reconstructed from these equine remains, which seem 
.to hav@ been e to the action of fry the greater number 
of the bones having been bioken for the extraction of the 
marrow, whence he asgumes, that the horse must have reached 
its maximum, development and seived in the place of all 
other game at the period aj the Solutré deposits, The writer 
AA together the human and other remains found in various 
terranean and d caves, with the special object of ascer- 
taining how far ae wii and mode of depeson of the 
skeleton? can throw light "on the vexed question whether the 
great pieponderance of fractured over whole bones in these 
primeeval graves indicates the practice of cannibelism, or whether 
it may not be dependent on the observance of special modes of 
burial, invol the burning or dismemberment of the body 
after death. — The facial angle proposed by Cuvier and Geoffroy 
Saint-Hilaue for comparative anatomical determinations and 
for m ing” fowial differences in the living subject, by Dr. 
Collignon. e writer, who considers at length the merits of 
the vanous angles proposed by Camper and others, concludes 
by showing the supenority, for practical pu , of adopting 
uvier's facial e, measured by Topinard’s goniometer for 
determining the median angle. 





SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, October 26.—M. Jurien de la 
-Gravitie, President, in the chair. —On the unequal flow of gases, 
by M. Haton de la Goupillitre. In continuation of his recent 
communication on this subject the author ib deals with the 
reverse problem of a receptacle onginally ed With com 
air i tself freely anto the atmosphere. the 
intensity of the magnetic field in dynamo-el machines, by 
Marcel Deprez. Assuming that the most 1mportané element of 
a dynamo-electric machine, whether empl as a generator or 
receiver, 18 the pagnetic field, the author deals with the influence 
of the deviatich of the magnetic pieces, and shows that, contrary 
to the opinion of certain electricians, the intensity of the field 
decreaseg far less rapidly thin the distance of the etic 
pieces increases. The influence of the dimensions per cular 
to the lines of force is also considered.—Researches on the de- 
eompontion of the bicarbonate of ammonia by war, and on 
the diffusion of its components through the atmosphere, by 
MM. Berthelot and André. From the experiments here 
desciibed, the authors are led to the conclusion that it is the 
difusion of the carbonic acid that determines the decomposition 
by water of the bicarbonate of ammonia? and consequently the 

of the ammonia itself. These results aresof the greatest 
i rtance even for the purely A hare study of the cir@dation 
of gases between the ground, the ers, and atmospheric aur, 
apart altogether from the ph of v on.—Note 
aes anm the presentation df his work eatitled®‘‘ An Intro- 
duction to the Study of the Human“Races,” by M. de Quatre- 
f This isthe first volunfe of the ‘‘ Bibjioth¢qued’Ethnologle,” 
edited jomtly by the anthor and M, Hany.. N conten a summary 
of the views erpongdedin greater or ess inhiso maring, 
whi dealing m rac abet oe other ates hich e 
had hitherto meely uldicated, or else entirfly *n sleti for 


lack of the frtsh data and discoveries which now enable him to 
discuss them seilously. One of the most im t is the ques- 
tlon of prehisioric man, and he pow shows even in Qayer- 
nary times the human race had over the whole 


earth t@ the remotest extremities of the Oldeand New World. 
This v pd of Quaternary man already meg the exist- 
ence of the species in the previous epoch, digect 

° 


Broofs of | bn steghanense, by MM. C. Eg. Begirand and R, Renauf.— 





this fact have recently been matipl to such an extent*hat 
the presence of man ın Europe ertiaryati may now e c 
be regarded as placed beyond ‘reasonable doubt, althowyh his ° 

ded . 


presence in Amenica is not yet estabfished QTht results 
y paleontology, geology, and even history point to the ext emcee 
north of Asi as the cradle of the human "ace and the cenfte * 
of dispersion, which had y nin Tertsy times. Hefe 
also were differentiated the three damental to which 
all races ma be reduded, as well as the inque 
types diffised throughont thf globe. It is further shown 
hypmistenocephaly ıs the maif® feature disti i Ameri- 
can from the European pgimitive race, and that man of 
hitMerto regarded as the oldest Quaternary type, in 
reality dates back io tte T —Note on the meteorite 
which fell on Jantary 27, 1886, at Nammiaktho!, in the Presi- 
dency of Madras, by M. Daubrée. This meteonte, a specimen 
f which has been received. from M#@ Medlicatt, of the 
of the gróup 


force 
together, by M. Hippol 
ments (carried out 
i ion of the Commissioners, MMS d, Berquerel,* 
Cornu, Maurice Lévy, Marcel D and Mascart) showethat 
it is possible to transmit an effective force of fifty horse-power 

a resistance of Igy ohms at a loss of less than 50 per 
ee aget: e e capeble* of a double infinity of 
birational transformations, by M. l& Picagi. In supplement to 
his previous communicatiof on algebraic surfaces, the author 
here shows that, fer all surfaces capable of a donble®infinity e 
of birationz transformation, the co-ordinates of gra point 
are expressed by éhe uniform (Abelian) funetlons of two parn- e 
meters.—On the transformation of surfaces in themselves, by 
M. H. Poincaré, It is shown in connection with M. Picard’s 
theorem that, in certain cases, the Abelian functions may de- 
generatg into triply periodical, elliptical, or even rational func- 
tions.—Extension of Riemann-Roch’s theorem to braic 
surfaces, by Ma. Noether.—On the recom on of white ° 
light by means of the colours of the spectrum, by M. #troumbo. 
A process is described by means of which the recomposition of 
white light gis efigcted, taking as the -point the very . 
colours of the spectrum, and utilising, as m Newton's experi- 
ment with the disk, the persistence of the images on the retina. e 
—wNote on the pence showers of shooting-star» and the 

y M. Ch 


aurora borealis, v. . A careful po of 

M. R "s gieat e of from T to 

1877 haf umexpectedly revealed the ios Saat Net 1o and e 
November 14 show a gre&t frequency of these lights, thu er 
coin 


with the ods of the pain mtani and 

a connectiog ber these two orders of phenomefa.-p-Infuence * 

of the amplitude of the lunar oscillatign in declingtion on tit . 

shiftings of the northern trade-winds, by M. A. Bpincaré. A * 

study of the tables for 1880 83 Hom AN e. 

these phenomena, which, however, differ greatly accoa to . 

the seasons —On the phenomena with the heating e? 

and cooling 8f molten steel, by M. Osmond. It is shown that, 

as the quantity of carbon is increased, the tem of trans- a° 

formation of the iron is lowered, and that of recal ce ralsegy 

so that both coincide ın the hard steel—Saturation of normal , 

arsenic acid by &he water of by Ch. Blarez. —On the e * 

function of the sem#ircular canals of inner ear, b? M. Yves 

Delage. The chief function of this appamtug, as alr 

niged by Goltz, Flovfens, and others, is sh 

from that ofthe auditory use, ang conn 

rotatory movements of the head, either or 

—On Syndesmisga new type of Turhęllarıæ descri 

Sillimann, by M. Ph. F This brgaasm is shown to be, 

not an ectopararite of the large green nematoid, as supposed By e 

Sillimann, but a true endoparasite of Strg. levia'ns.—On two è 

Synascidians new $w the French sea-board (Diasena gebridica, 

Forbf and Goodsir, and Disfapiia reses, Della Valley by Ya -$ 

E Glard.— Organisation of Lepidomenia kystriz, a new pe OP 
lenogaster, MM. Marlon and E tert the : 

Gephyrisngbelonging to the nd of the Pnapulidse 

by the Cape Hor Mision, by M. Jules de Guerne. Boe dk 

covery of these o i ig a remarkable instance of the 

presence inéhe pue È forma almogt idqnticaP with 0 

i of pfants considased PE 

as a reservoir of water, by . Vesque.— Remarks on * 

e, . 
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° E 
the taxonomic yn of the petiole, by M. Louis Petit, — 
. Oa gensis onus ad setti hybrids, by M. Léon 
" Mis rese. Par ns tear geology : a reply to 
ig Hie obierrations o. 3i aye, by M. A. e apparent. 
e 


of the Society a 
containing the results of esp al age, din 

currents iggtituted h the Medium of German t 

lines, anfl giving & bri i i 

Assmann spoke of the thunderstorms of the 


Physical Society, October 2g Prof. von Helmholtz in the 
chair.— Prof. Bornstein communicated the results of his investi- 
ms into the thunderstorms of July 1884. The days from 


EET r Ea 


do 
them the had 
tare tharesc Mabicnk 


gradually to its 
ormer level ; and that the tem Shick wis vey h 
before the storm, declined aig the outbred of 
stonn. VA uid, uem fi y led to the same result. 
The ‘‘isobronts,” or the lines uniting the places where the first peal 
e of thufider was simultaneously heard, had jn general a north- 
south direction. The ''isobronts "made the pessage from west to 
east with an average swiftnesd of from 38 .to, 39 etres an 
hour. The “‘tsobronts” were attracted by the mountains, so that 
the part in whose west-east direction a mountain was situ- 
ated approached it sooner, and, after the pa of the *'1so- 
bront,” delayed there than did the femetalig part. Rivers 
retarded the thunderstorms, and small ®hunder- 
e oftenstermmated at large rivers writhing cening them. 
roton of thunderstorms to mountains nvers might be 
ption that the storms were caused by 
approached the : 
hon- 
zontal air from flowing in at the anterior side of the ascending 
current. e The alr flowing in at the posterior side, on the other 


ve 


P hon Ini accordance with hia conception 9f nature 
of thunderstorms, doy thë curving round e ascending alr- 

= &urrent, a whirling movement a horizontal axis came into 
e shape, whereby, as detgrmined by its situation and its extent, 

. were produced thunderstorms, sleet, and hajl.—Prof. von Helm-* 


, 
., itz ibed the formation of e thunderstorm aorta, 
i^ ex ~Kaltbad. From a free point o 


floriz@ital boundary of somewhat long strips 


The tloud-masses ‘resembling the 


e at different : -layer, 
- e € © evideStly as tho effects of ascending air-currents. ane ferent 
°° -herpa dien rose higiftr and, grow infe larger owi-mastos 
e e e . . : X : * . 
^. *. è we . e who 2 t 
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within which different electric sparks leapt frém one to 
another. It was only su ently that he saw the lightning fly 
do wnward to the earth. At & heavy rain rend the lower 
ajr-mass, bounded the horizontal cloud-basis occup a 
position nearly st a level with the height of the stand- 
which had hitherto been clear, o e. The phenomenon had 
developed itself under weather in which the wind was at rest, 
end d be followed very precisely into, its details. —Prof. 
SchWalbe reported qn an in tion of Hf Meissner, who, 
in the Strasburg Laboratory, determined #he warmth affect 
on the wetting of powdesy bodies. Inthe way TA 
used amorphous ælicic acid, glass, m ;as fluids, 
füigtilleed water, benzol, and amyl alcohol. In all cases an 
increase of temperature was observed. 
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LETTERS AND JOURNAL OF W. STANLEY 
JEVONS 
Letters and Yournal of W. Stanley Jevons. E@&ited by 

His Wife” (London : Macmillan and Co., 1886.) 

A STRIKING but sad book i is thig autobiography; for 

though “ written to give the best idea of the charafter 
of the man in the various relations of life more than 
to recount scientifee work,” it is practically an autobio- 
graphy: there ig scarcely a critical remark upon his 
thoughts gr conduct in rit. 

The family for maay generations had been settled 
in Staffordshire. The grandfather came to Liverpool, 
and commenced Sbuginess as an iron-merchant there, 
and fis son Thomas, a man of ability in many ways, 
joined him in it. This was the father of William Stanley 
Jevons, who had, moreover, the almost invariable precedent 
of a clever man (face Mr. F. Galton), viz a clever mother, 
whom, however, he had the misfortune to lose at ten years 
old. She the daughter of William Roscoe, author 
of the “ Life of Lorenzo de Medici ” and “‘ Leo the Tenth.” 
Another misfortune, from which, however, he learnt the 
value of money in a practical sense, befell him at the age 
of thirteen, when the firm of Jevons and Sons failed ; 
and his grandfather, who died in 1882 at the advanced 
age of nirfety-one, came to live with them. 

P characteristic very marked, and to a marvellous 
extenteffecting his whole subsequent life, was a bashful- 
ness or “natural timidity of character which," his father 
wrote him, “is the worst, or perhaps I may say the only, 
weakness you have.” This led to self-depreciation, and 
at school the French master complgined, that he was 
too quiet agd Tid no ngjse, and did not read above 
breath. S g from his companion and their fun, 
however, he early acquired the habit of directing his 
attention and mental powers at bis will, and nothing 
tried his naturally passionate temper more than to be 
compelled to leave the pursuit of the moment while still 
engrossed in it. Reports of him as a scholdt naturally 
kept continually improving, and, though laboriousness is 
a throughout his characteristic, his sister writes in her 
* diary that she saw in Stanley at the age of fourteen the 
dawnings of a great mind. 

Botany and chemistry, in both of which he subsequently 
took honours, were the two science9 which agracted him 

The former was begun under the lowing eye of his 
mother: the latter was the first that he took upMt Uni- 
versity College School, and * fellowed fiercer and fiercer 
till he gained the University gold medal" * 

He had decided at, seventeen to “go into a chemical 
manufactory at Liverpool, i in ordef to remain near home* 
but before he had ended his last term of study at the 
University his rigs and plans were all upset by Profs. 
Williamson and Graham recommending - him for the 
appointment of Assayer to the new Mint in Australia. He 
shrank frox it as being too heavy a post for a yoyth of 
eighteen, and as going terribly against his wish to settle 
athótne. But an income of 675/. a yet Fas too good an 
offer to be refused. On June 29, 1854, noi yet*ninetedh 
years old, he set sail for Sydney. 
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While at Sydney he attad&ed the Australien neteorology, | 
and published his observations ; more, as he ains, to ° 
show what phenomena had tq, be sofved and what inter- 
esting cognections of cause and effectenight be suggeated. 
Geology also; which hf had commenced shortly before 
he left and, he. there followed up There he 
first gu 2 CO ion of newspapers jr&gp all 
pests of the world a curious exhibition ; there 
also he heard of thes death, after seven y@ars of re- 
viviag prbsperity in trade, of his father in November 
1855. Though doing Sq well inanciaMy, he still cherished 
the feeling that he was losing time which he might put to 
better advantage. After four fears he gesigned his, post, 
and on his retugn, vg# Callao, Pananfae St. Thomas, 


. Havanna, and several cities of the Unitéd States, he made 


his way up country past Minneapolis, to t & 'brother 
who had gone out w settle there, Returning titnce by 
way of Niagara and Montreal to New York, he lagded at 
Livgrpool but soon went on to London and re-entered 
the gniversity. Hegnined several senior classes in com- 

with his yo brother, Whose education he was 
then paying for. He bad decided’ thenceforth to follow 
up political ecomomy and mental philosophy. * 

His ‘“*Cheory of Political Economy ” was read as 
paper but no? approved” by the Bfitish Association at 
Cambndge in 1862. It was published in 1871, and 
reached a second edition in 1879. Though it attracted 
the @ttention of some eminent foreigners, it was coldly 
received in, England—the free use ofe mathemay 
symbols placing it above the heads of those*practically 
engaged in commercial pursuits. n I875, at the 
British Associ@tion meeting at Bristol, he read another 


25e ? 


well-known paper on the connection between sunspots ang . 


the price of corn—bad crops of the latter, we need hardly 
add, being followed by g high price and, bad trage—and 
though he spoke at first very doubtfally oMhis tlteory, yet 
up to the time of his death, in 1882 he believed thft a 
great revi val of tgde would take place ses immediately, 
to Ban F by seven years of prospeaity, 
he had speculated acco ly. "Giá, howeve?s 
alas seems a more Anportant factgr thn * 
A more famous paper still was his “ Coal Qifestiag,” 
publishedin 1865. It was a question in which the whole 
nation took an interest, and it supplied a text for oneal 
Mr. Gladstone’s economical budgets. Accordingly it 
discussed in gvery paper, political, economical, or socias 
and is perhaps letter known naw b ee orgie other 
writings. 
e His eaglier writings had brought 1 him in vety eg 
in 1863 he had accepted the not ery lucrative pos 
tutor at Quegp’s College, Manghester. In f866 he" was 
appointed Professor oí Logic &nd* Mental and Mgral 
Philosophy, and Cobden Professgr of Political Economy, 
at 300/. a year., A thorough teacher, he was much liked 
by @is pupils, never tiring of making them uuderstagd, | 
and watching their careers in after life. 
e In December 1867 he married the daughter of Mr. 
J. E. Taylor, founder gnd proprietor of the 
Guardian. To her we arg indebtedefor this well- arranged 
s@lection “of letters. et *. 
In 1864 he publishel 
chiefly dounded upon Prof. Boole's sygem. Un 1865 
he. «nventéd 9 logical « machine or abfgfs Which" he* 
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fs first ‘work on “Pure Logic, 
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describes as waking i$ a few moméhts any logical 
«problems involving no more than four distthct terms or 
things. It was *tikda smfll piano, three feet high, with 
twenty-one keys. g #ecorfl book upog gic was pub- 
lishgd in 1869, just after this had been made to work 
correctly, entitled * The Substitution of Similars,” con- 
tainingys. sketch of the fundamentfl doctrin i t 
work," The Principles of Scien,” which was no pub; 
lished in fuld*¥ill 1874, but reached, a second edition in 
one volume in 1877. e 

In 1870 his “Ylementary Le@son§ in Logic” ap- 
peared in Macmillan’s series ft science class-books, 
followed in 1876 by the "Primer of Logic," one of the 
same publishass> fore elemen series ; and in 1880 
“ Studiés in Deduetive Logic” for studenfs desiring a more 
thorough course of logical training. 

In 1868 he Mad prepared three artigles attacking J. S. 
Mfl's sy&em of logic? They were declined at first, 
but three years afterwards, soon after the death of Mr. 
Mill, they were accepted by the temporary ew. 
It 1$ curious to see two sich mighty pions of sima 
learned science referrifig thir differences to an unedu- 
ecated pulslic and to their instinctive logic] 

Though sorry on many accounts to leave Mafichester, 
Ris heart had never*left London and its Wniversity, to 
which he returned in 1876 as Professor of Political 
Ecbnomy. In that year he boldly read a paper laying it 

: down that the United Kingdom Alliance was the worst 
~onisting obstacle to temperance reform in the kingdom— 
dnfing th@enemy to a man into fierce opposition. 

His first illn throuzh over-work had occurred 
in 1869, and fron? what time his letters én large pro- 

.mrtion are from various places — Norway was his 
favourite resort—to which he had been driven to regain 
strength. Trip after ‘trip was taken, but with no per- 
manent ect. r^s seon as he returned he agalfigover- 
whalmed himself witg work, involwng too great? tension 
of the braif, The labour espéclally of gaking his dass 
Whep out oflsorts was a “painful” labour ken. To 
relieve himself from this ‘he resigned hfs Professorship ®in 
1880, and ip f882eaftertwo years mere of work at home, 

high pressure, a plunge into the sea was too 
sudden a chill for his enfeobled frame, and insensibility 

d m were the sad result, at the prime age of forty: 


e 
we help sorrofffully noting hpw*his childish 
bas eas was the cause of his early death. It led to 
gfipciabili and abstinence from on. Ipstead oj 
fejdicing ip his streng&h, he shunned his companions, and 
persfaded lémself, moreover, that it was his duty to do 
so, though he bittealy tegrets it, , one result 
an inability to speak in public and communicate 
his ideas as he would wish. The ardenj cultivation of 
his y lents, again, increased a feeling of superiofüty, 
e y&t oftem deft him low-spirited. In some it might have 
brought farelessness and improvidence, but in Jevons it 
wag? attended by a feeling of responsibilty? almost 
religious. At twentygthree he tfrew up his easy and 
lucrative poft atethesSydney Mint in obedienc® to this 
decliftg, and, later on, he*resign€d oae labosious duty only 


e € t? buckfe to apother, and undér such labour dus life 


. it wasquerfthetLe 


GENERAL PATHOLOGY 
An Introduction to General Pathology. By J. B. Sutton, 
F.R.C.S. (London: J. and A. Churchill, 1886.) 
NTIL recently, pathologists have confined their 
attention to studying the processes of disease in 
human , and but little effort has been made to take 
advantefre of the vasy field of material préfnted by the 
animals which die in the Gardens of th® Zoological 
Society. Since 1878 the author has systematérally ex- 
améned the bodies of 12,000 animals and of over 800 
still-.born and immature foetuses; and from this vast 
stock of material he Bas, for the purposes of the present. 
work, selected, from all parts pf the animal kingdom, 
striking examples which illustrate*the "nain pathological 
and physiological processes of lif, The same principles 
govern both, and processes which in one group of ani- 
mals are the cause of disease, in agother, owing to ana- 
tomical differences, habits of life, and surroundings? have 
no such influence. Moreover, pathological defects are 
frequently inherited, and become looked upon as racial 
peculiarities, Thus the horns of the Ungulata, the 
curved canines of the Babiroussa, the atrophied right 
ovary and right carotid artery ın many birds, the large 
third with the small second and fourth m of 
the horse, are now persistent, but were probably originally 
accidental and pathological. 

The degree of development of the muscular tissue 
of the gizrard of a bird is dependent upon the 
nature of its food. Whe herring-gull of the Shetland 
Islands changes its food twice every year—in &he 
summer living on grain, when its gizrard isgof the 
granivorous type, and in the winter on fish, when the 
gixrard reverts to the carnivorous condition. The same 
variations have been artificially produced by varying qe 


.food of sea-gullg pigeons, ravens, and owls. While ex- 


ceive function is the great cause of hypertrophy of 
organs, de&ciene usage is the determining We or in the 
abnormal oyergrowths of hair, nails, beaks, and teeth. 
Rodents in captivity frequently require their teeth to be 
artificially shortened in order to avert the fatal effects of 
excessive overgrowth. - 

Monkey®, when in confinement, frequently dig with 
symptoms of more or less complete paraplegia, which has 
recently begn shown to be due to an overgrowth 
(frequently rickety) of the vertebrze near the intervertebral 
lamelle. This gradual compression of the cord also 
occurs in tigers; lambs, bears, and others. These facts 
observed in animals throw light upon the agonising pains 
of mollities ostium, which are doubtless in like manner 
due to &mpression of the cord and nerves, which is pe 
mitted by the softening ofethe bones which the disease 
causes. i: e 

Metschnikoff’s definitifh that inflammation is a struggle 
Between irritant bodiés and white blood-corpuscles is 
adopted. Illustrations are given showing the white 
corpuscles surrounding and digestip® ifffcro-organigms 
and other foreigh bodies, or dying in the gitempt to 
do so. When the tails and gills of larval batrachians are 
being absorbed, numerous ameeboid ees a be seen 
containing fragments of nerve-fibres and muscle. 

Our present jledge of the nervous system quit® fails 
tB offer a&y e&planation of the experiment which the author 
performed by transposing the median and ulnar nerves in 


é 
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& cat. The two nerves were divided about the middle, 
and the distal end of the median was united to the 
proximal end of the ulnar, and ves versd. Union 
occurred : sensation and motion returned in six weeks 
The cat regained complete use of the limb,eand did 
not appear tg,suffer any inconvenience. It wanld be 
of great in to repeat the exp&iment by attaching 
the proximal end of the medianeto the distal end of the 
ulnar, bufto prevent the other ends frem uniting Would 
the result be an unimpaired function of the median nerve, 
trangnitted from the portions of the brain and cord 
formerly associated frith the functiorfof the ulnar? 

The classificatiqn of,tae cysts and neoplasms of the 
animal kingdom are illustrated by many typical ex- 
amples. The teratomzta are fully discussed, and it is 
shown that they almost invariably occur only in spots 
where fhe epi-, meso-eand hypo-blastic layers have been 
temporarily but directly in continuity with each other. 
Thus preesacral tumours are associated with the obso- 
lete neurenteric canal ; pituitary tumours with the canalis 
craniopharyngeus (a canal through the floor of the basi- 
sphenoid), lingual dermoid cysts with the ductus thyreo- 
glossus (a cangl running from the basihyoid to the foramen 
caecum of the tongue), and ovarian dermoid cysts with 
the obsolete Mullerian and Wolffian ducts. The predis- 
position of obsolete ducts to disease has for some time 
been recognised, but the close relationships of teratomata 
to such ducts is a more recent piece of work. 

The nove! illustrations of the leading pathological pro- 
cesses make fhe work one of extreme interest, and we 
heartilyfongratulate the author on the good use to which 
he has turned his exceptional opportunities. 





. 
PLANE GEOMETRY, 
The Ele Plane metry, Part II. (correspofft- 
ing to Euchid, Books III., IV., V., V&.). (London: 


Swan Sonnenschein, 1886.) e 
THs book contains a revised edition of Books III, 
IV., Va of the “ Syllabus of Plane Geometry” drawn 
up by the Association for the Improvement of Geometrical 
Teaching, with demonstrations of the proposiftons, and 
an excellent, though limited, collection of suitable exer- 
gises. If nothing else than these two parts hẹ been the 
outcome of the movement first set on foot 1n our columns, 
the Association would have amply justified its formation, 
Much difference of opinion has prevailed as to the desira- 
bihty or expediency of the Associatifn produaing such a 
wgrk as this. The late Mr. Merrifield fot some years 
strenuously opposed any such proceeding, but at the 
annual meeting of 1881 he exffressed himself as “now 
satisfied from the expenencé’ whigh he Mad hdd in dealing 
with the examiming bodies that they would not get their, 
work really adopted by the public tmtil they had a text- 
book. Everywhere he was met with the imppssibility of 
wading thro aP ary Syllabus. Nobogy who was not 
thoroughly wersed in mathematics could judge whether 
there was any real possibility of teaching from the Syllabus 
at all”  Cécumstances appear to have compelledethe 
Association at last to take the field with demonstrations 
put forward by a selected committee of” ite qpembers: q 
principal reason being that the Association \fas bound to 
help teachers. The plan of teaching the Syllabus withous 
e 6 e 


* NATURE 








teaching was confined to the egrlier Marts of the subject, 
but when theelater books were reached it was four 
necessary*to giv® formq] written proofs for subsequent 
reference (Report, 1881, p. 30). 

Some teachers who evish for the more copious, intro- 
ductich of modern id and methods into Ph wid 
e®fhents may not consider the work of the$ssociation 
as satisfagory as could be wished, and may think there 
is véry little of the @ fluence of the, aforesaid modern 
ideas in the S¥llabus, y& even such admit, and express 
satisfaction in making the admigsion, that “ the use of the 
Syllabus has spread pretty widely, and$i; 1g to be hoped 
that it will contigue t8 do so” (Profs. Henyici, British 
Association address, NATURE, vol. xxvii. p.g00)« It is 
to be borne in mind that the Professor hasily gnve the 
Syllabus a fair tal, though he say that when iteppear@d 
“I resolved to give it a thorough trial, and took tht best 
meaas in my power to form an opinion on its ments by 
intrg@ucing it into ft of my chasses. The fact that it 
did not quite satisfy me, and shat I gave up its use again, 


does not of course pbve that it fails also fos use in, 


schools, fgr which it was orginally intended.” _ 

These students had, we assume, to take down in writing * 
the Professor’s proofs, and it is not as agreeable work to 
“grind up” manuscnpt as it is to read a printed 
page; then there would be by-gone remains of the old 
text- Mook haunting the students’ brains, want of fami, 
liarity with the Syllabus possibly on the tèacher$’ pat, 
and finally shortness of time over which the trial ex- 
tended. i this point we may cite sgn remarks by the 
late Dr. Todhunter, which make as much for Syllabus 
upholders as for Euclidians. “It will be harg to secure" 
that pupils shall be selected of equal power, and be trained 
ier ny assiduity ; amd then if opr ttagher if to try 
various methods he is ljable, since he knows that a cqn- 
troversy is now existing as to the result, to deMate from 
impartialjty n hif treatment of the rival méthgds. *Mqe? 
ovas, there may naturally arise some disagrfément as tq 
the means to be used for testing the valye of the eresults, 
and as to the accurate application 6f the principf which 
may be finally adopted for this end” (“Conflict “of 
Studies,” &c., p. 156). A fair trial would be to take twoe 
classes of students of as nearly as possible equ 
mental calibre, and with equal want of acquaintance 
with geometmy, and to takeeeach through the re* 
spective courses for the same time, and to take are that 
each teacher shogld be equally skill and pequaingst, 
with his author and “equally enthysiastic, for, as gur* 
essayist just cited writes, “if the teacher is amly langud 
without being9positively hostile? his teal sentiments are 
soon discovered: hypocfisy has but a slender chance*of 
deceiving schoolboys? (p. 164)? But such a fancy is 
Utopian ; the hdpe of the Association at first lids in such 


giving writter? proofs was found fo succefd sd long as the .* 


ep 


far-away parts as the Cape and India, where itf work e” 


"being taken up by enthusiastic and able teachers 


* We hwe read the proofs, and believe them to be 
thoroughly accurate; there is also a careful avoidance 
of all loosgness of languag®. Dr. Toqhunger’s € delibftrate 
ju 
very considerably if instead of the 
‘of Euslid any of the more popular 
were*allowed to’ Be taken as a 
e 
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ent” was that “gur erdinafy students would sfiffer ` 
well-reasonedesystem 9 . 
but lésfenwidenanim]s © + 
substitute ™(p. 168). So * 
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* « We believe that those who have mos y con- 
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fearful vps he ofaloosene$s or s or dipshoddinesa that ho more 
* than once returns es mgttér, and upon this very point 
ofan Association téxtybook writes as follows :—“ There 
£tre*rarious considéations which seem fb me te indicate 
tha? if a changdbe made it will not be in the direction of 
greater rigour” (p. 172). He owgs himself Ace to have 
beengh favour of Aypothetical c ctions? but that he 
had EE od seen reason alter his opinions 9 sn 
many p in his essay he sHóws that he has not 
renounced AyfotAetical statemen His idea of an 
Associationist seers to have at he4s a being who 
tries to evade the difficulty of passing a pupil in geometry 
by asking for agless stringent text-book than that of 
Euclid. 

It is vaingo a for the vadit of Such able critics as 
De Morgan apd Todhunter on the work before us, but 
we feel syre that the fogmer would né@t have written con- 
corning it “ Non est geometria," nor the latter have found 
it wanting in Euclidian rigour. . e 

As to this matter of,a diffe rder from Emglid's 
sequence we cite with cogdial approval the following 
remarks of a writer in our columms (vol. xxxiv. p. 50) :— 


e 
tions analogous to the symbolic solutions of Riccati’s 
equation. 


A Sequel to the First Sir Books of the Elements of - 
Euclid ; containing an Introduction to Modern 
Geo with numerous Examples). By John Casey, 
LLR» F.&S. (Dublin: Hodges, 1888). 


Tms is the fourth edition of a book whigh has been 
received with warm appreval by English and Continental 
geometers. The fast eight sections present notable 
ch&nges from the correspon sections in the last edi- 
tion. In our previous notice ATURE, vol xxix. pif te 
we remarked author iv “not so well u 
literature of the ern circles as he ight be. 
reproach is quite removed in thé presest edition. Indeed 
in this direction the author has himself now done excel- 
lent yeoman’s service. The “ supplementary chapter ” of 
fifty-eight pages gives an admirable account of this 
modern branch in six sections. The first section states 
and illustrates the theory of isogonal and isetomic 
poin and ad of ann piid and d guinea ma. The 
secon SNO pora deen similar ”-in homo- 
meie section is headed “ Lemoine's 
Tuc urs The fourth discusses the “general 
er ofa system of three anilar figures.” The gives 
"special applications of the theory of figures directly 
similar, more ney with reference? to Brocard’s 
circle and trian, In the sixth section on the ‘‘ theory 
of harmonic Polygons,” the author, starting from Mr. 
Tuckers extension of the Brocard p rties to the 
harmonic quadrilateral, and Prof. N aa continuation 
of the same, gives his own beautiful eralisations to 
the harmonic hexagan and other allied polygons. This 
latter extension ger been made the subjegt of a apm- 
munication by MM. Tarry and Neuberg to the French’ 
Association meeting at Nancy in August of the resent 
year. The paper, which is not expected to be lished 
Tool April 18 7 contains a complete generalisation of 
points of Lemoine and Brocard, and the modern cirges 
cited above for-polygons and polyhedra. 

Fhe success e* Sequel? is due to the fact that the 
author and tg subject are exactly suited qeeach other : 
the union is: ost harmonious ‘one, and the result is a 
work indispensable to all lovers of geometry.’ 


Geometrical Drawing for Army Candidates, By H.T. 
Liley, M.A. Pp. x, 54. (London: Cassell and Co., 
1886.) e 


IN a short introduction to this little work the author 
gives some useful advice to those beginning practical 
geometry, dnd rightly lays stress on the proper methode 


of handling instruments, and gi a good ae of working. 
The book contains altogether 300 problems in plane 


etidered the question of a rival order of sequence of geo- 
metrical propositions would agree that the best order in 
a logical arrangement does not seriously conflict with 
Euchd’s order, except by simplifying it Rather, by 
bringing the proofs of each proposition nearer t$ the 

: axioms and definitions than Ewclid does, it 
renders less assumption of previous propositions neces- 
sary for the proo any given proposition. It stretches 
the chain of n i straight instead of chrrying it 
*ound one or many unnecessary pegs.” 

The inflfience which the Syllabus has had upon modern 
editions of Euclid is patent to any reader of the works in. 
questio. now, little book, that the Associgtfen has 
atthe eng of days sènt forth on tolit may be) tempesgious 

i ec / * 
gcas, we m bom voyage ee. 
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American Journal of Mathematics. Vol. viii No. 4. 

. (Baltimore, August 1886.) 

TE number epens with a memoir, by M. Poincaré, “ Sur 

les Fonctions Abéliennes" The author gives here a 

pini with additional deis, etails, of a demqpstration and 
ei 
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eralisstion = two of Weierstrass’s theorems, which he | constructive geometry ; y are nearly all straight- 
Dad Drewotisty in the Proceedings of the Mathe- forward and easy, but 180 of them are specially indicated 
tical P Sales: d France (tome xii P 124). He then | as f: apcording to the author's experience, a ag 


ds a theorem gf Abe]’s fron? plane curyÉs to sur- 

faces, antl fers, for fuller details, to a crowned memoir 
of M. Halphen’s, * Sur,les Courbes gauches algébriques." 

. Hg next discusses some propesties of “ fonctions dis 


able figt course for the majority of students. 

The problems are conveniently grouped together, and 
hints are given in aid of fhe solution of typical ones, and 
of those preSenting extra difficulty. Beginning with the 


médiaires," using the in the sense given by MM. | construction of scales" we have the usual series on 
pagea, and Bouquet. is memoir ogcupies -four ‘polygons, pro DoD DS equivalént areas, and, in con- 
e second , on “A Generalised Theagy of cases of circles bna other circles or 

ination of bservations so as to obtain the best pen 
A 24 pp.), is by the editor, Prof. Newcomb. A very Asa book: of, examples this collen e seems likeif to 


prove useful ‘in class-tea . But in order to insure 
sound instruction, much that 1s not contained herein will 
have to be provided for the student. Thus jp the notes 
to the bleni before us fò reasons are given or indi- 


article, wi x t practical application% 


and "Wb of D Integyals of the Equation— 
. 


e e 
. . e d*y, e cated for the varus steps in the constructions, andsthere 
i š v $ — CX ¿s no qistigcfen drawn between those methods of con- 
e E OS Te * | struction which are exact, and those which do not admit 
is"by Mr-,f. C. Fields. dt discumes finite esolu- | of proof. 
ó e e . .* z e . s * 
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LETTERS TO THE EDITOR 


[The Editor does mot hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he underiake io 
return, or te correspond with the writers of, rejected manu- 
n No motice ts taken of anonymous com & . 

[The Heitor urgently requests correspondents te hoe? letters 
as short agppecsible, The pressure Ais space iBso great 
that it is [pepessible otherwise to i the € (DER 
ef communications containing juteresting a novel facts.) 

Bho Enormous Loss from Ox-Warble . 


I BAVE read Mr. John Walker's remarks on “‘ warbles.” 
This Js one of the many important subjects to which Miss Eleanor 
Ormerod has lately drawn attention. I@an readily believe that 
there is a loss of two to millions to the country through 
n ot this , bu? such statements, it must be remem- 

should ified by the ht that it might cost two 
or three millions to EO E Ari of this country agai 
such attacks, The would be great, the vigilance would 
entail higher-classed siock-men, in almost all cases with Hga 
wages, dor you cannot our labourers, dairy-men, and iffs 
Sin to attend to such matters without great difficulty. The 














report of its petition in the sky cuf be coufbared wits that of „° 


some one who observed it at another ae 
Returning from Oxford, I sbgo ihr a mile cast gf a 


Combe Church, tn, the lofty plat fhat 
Common. *'' Stepping westward,” I was ed am en 
lendour, flooding with light the moonlit hea en- 
Pur was ehgve me and ore me; it was a little on my left.- LI 
A ect was idly descending, at an angle pfw$o* or 
70°. ot much east of it e the -orbed moon ; buf little 
WE# of it stretched the eastern branch of the Milky @ay’s western 
termination, When it hill traversed about three-fourths of the 
distamce bétween its apparent starting-pomt and the undulati 
ground beneath, it Swell™d out for a mement grandly, 
ore it burst, dis layed a Ẹlobe at least as big as the sun, and 
of about the ime han though not pf darling lustre. After it 
had vanished, its track was marked for a second or twoeby a 
brilliant trail, which, in the light of the nelẹbðouring moon, 
sparkled with all tfe tints of the rambowg andgresembled a 
gorgeous shower of precious stones. ee 
JOHN Hosxyng@ABRQHALL 
Combe Vicarage, near Woodstock, Plovember è e 


I_Wave read Mr. Murphy’s letter (NATURE, November 4, 
P. 8.4 At the same tige as Mr. Murphy saw a large meteor 
( 31, 8.25 p.m. Fl also saw an immense one coming from 
the same portion of the sky, and tfavelling west. It disappeared 
behind a cloud. There wat a loud rushing noise. b 

E. PARRY 


e 
Dinorwi® Quarries, Llanberis North Wales e 
. e 








INFLUENCE OF WIND ON BAROMETRIC. 
READINGS 


" | 
AM glad to see (NATURE, vol xxxiv. p. 461) that the e 
I Scottish Meteorological Society ae all su us 
portance of the effect of wind upon the barometer. I 
assume that the gradient, the densit$, and all other . 
sources of*erro®had been fully correfted for before con- 
cluding the existence of the large effect attributed to thee 
wind on Ben Nevis. . 
There certainly is a local and dynamic effect of 
the wind on the Paani ue ta the, exfogure, afid for 
which fese must be found some method of correction gr 
elimigation before we cah proceed mufh farther gn baro- ° 
metry : this ect ghas been independently onad out, 
by G. K. €i! (* A New Method, &c.," 1892, and has . 
beef discussed by Prof H. A.. (Annual Report, e 
C.S.O., 1882, p. 897), 3nd by Mr. Claytag anf gthers in 
recent numbers of mcr but itf existence Wag long - ° 
since demonstrated by Sir Henry games Transactions e 
Roy. Soc.eEdinburgh, vol xx, 1853) whose memoir > 
seems to have been quite lost sight of by meteorologists 
The suction of wind on tubes, cowls, and chimneys wf . 
investi by Ewbank (Journal of the Franklin Insti-e ` 
tute, 1842), Weman a : f the Amerigan Aca- * 
demy, Boston, 184%), Fletcher (2.4... Mats We afd 7 
I 5 Magius (C 1875 9, éiolten {Copen 
hagen, Ovqrszet j &-Selskabs, 1877), and ‘was usq © e 
by Hagemann as the basis ofehis c ek it | F 
agemann's memoir. (Copenhagen, 1876, tranffation , 
appear in Van Mostrand’s Magastns, Dec. 1886) that sug- x 
gested a method of deterfnining and correcting for tht *- 
amount of this important effect, whose existence had long e 
been known to me. This method is sketched out in « 
the Akanal R of the Chief Signal Officer, J.S. Ae, — "v 
1882, p. 99, where I state that a close deternsrftion ° 
simultaneously of both dynamic wind-pressure and'static e 
Be pressus is probably attainable by exposing abowe 
roof, side by side, a Pito4 tube facing to the win 2 
and a vertical tube over which the Wind blowg. Clase i 
the fower efíds of these tubes and eplite Within each'gn 
e e. ° aneroid barometer, and the latter will record respectively * 
Meteors i Soc the static pressure plus the'*effect of the wind veloci% and* $9, 
YESTERDAY (November 2), about 8.8 p.m., I chanced to see | the stafc pressurg minus the wird's effect. A stof-cocR, * s 
herg a meteor that, T think, deserves record, especially if my pcuttingwoff at communication between the aneroidg — e 
. . e 


prices asked given are so appro e only to the absolute 
Taua ge, T R A e least influence 
the selling price. ill, anything which can be ‘shown to influ- 
ence the comfort of live stock or the value of their products 
must be considered as worth attention. 

OHX WRIGHTSON 


- College of Agriculture, Downton, Salisbury, October 31 
, e e 6 
“ Lung Bick” - 


Mz. H. RAM: Haccary, in his excellentnovel, ‘King 
Solomon's Mines,” has the following passage. Hegis speaking 


“ As for ‘Tang si "which is a dreadful form of pneumonia 





takes the disease in a mild form, which causes its to drop 
off, as a rule about a foot from the root, and proof 
against future attacks.” 

Presumably this account is bend fde. It will be ing to 
me, then, if any of your correspondents will kindly explain w 
it is that the virus, which has not been weakened b cultrvation, 
produces the disease ın a mild rather thanen a virck t form. 

Je DUNGATE 


E. 
1 É Marchmont Road, Edinburgh, November 1 e' 





The Beetle in Motion ‘ 

WITH reference to Prof. Lloyd Mosgan's fetter in last week's 
NATURE (p. 7), the follewing which occurs in an 
interesting chapter on “Motions of Piects " in Kirby and 
Spence’s ‘‘ Entomology,” may be quoted :— 

as walking ans ginig, the herapods, like tht larvae that 
have ect lega, move@the anterior and posterior leg of one 
side and the infermediate of the other alternately.” 

‘This passage 15 ın complete accord with the observations of 
your correspondent, C. J.G. 

November gf : ©. 
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e, and exposed mouthf of the tubes, allows one to catch | from Russia, 165 from Italy, 107-from Spain, 80 from 
the influence of ay gust gnd*read the pressure at leisure. | England, 57 from Belgium, 52 from Austria, 22 from 
re The theoreti blem of the precise mechanical í Roumania, 18 from the United States, 14 from: Holland, 


B 
elicgion of these wu especially thatgvhich Hagemann | the rest froth various other of Europe, besides 3 
calls a Magiug tube, £z. one across which the wind blows | from Brazil and 2 from British India. Of 1700 French 















































at nght angles, will, I ho rove rus A to the | patents apart from 2 who arrived too late, 10 only suc- 

^ mathematical physicists of England. So interesting | cumbed, whereas of the small minority negtreated at the 
ental work by Rob wil be found én Van | laboratory as many s 17 died in the sam iod in the 

Nostrand, Magasins, vol. , 1878, p. 255, and W., | rest of France, while for, the last five y the average 


' 1886, p. $. A small closed ron with only a chimney 
flue opened, such as usually obtains at the mogntain 
stations of meteoyologists, is virtgally‘a Magius tube, and 
the barometer within must, unter favouråble conditions, 
show a depression depending on the so-called suction or 

! draft up chimney. Thetdirection of the wind combines 
with, the str&cfure of the buildigg the aspect of the 
various daprs afid windows to modify the influence of the 
force» of he wind ;~ the sluggishness due to the close 
cisterms, an the pumping dwe to inertia of the liquid 
©f ordimary mercuriaB barometers, er complicate the 
phe*omena of suction dunng gusty winds, so that a 
simple general rule for correcting the observed, baro- 
metric readings becomes impraegcable, but theQuse of 
aneroids within closed' Pitot or oth¥r tubes, with af®tight 
stop-cocks as above, siffphfeg the wind's action, and 

e allowsef its measurement at dehnite moments. 

The distribution of pressure over the facegof a large 

e building frof&ting jhe wind, and in some of which is 
the window of the room containing thé barometer, is 

"Approximately known from Curtis's and Burton's measure- 
-ments for a thin flat plate. - 
The location of each station with respect to mogntains 
e -or other orographic features has also an influence on the 
“presfurg, which will still remain to be investigated ; thus, 
-on the leeward side there is a diminution, and on the 
. :wndward side increase of pressure, but this may be 
. generally inappreaiable. . e oœ 
It may also be mentioned in this connection that in 
. delicate „barometric measurements, such as those made 
by the International Bureau of Weights and Measures, it 
_is imwportant, o prevent even the slightest currents from 
* dome actes thé open end of the siphon tubg. 4 
. * The guction effect of wind blêwing over chimneys sur- 
5 zmoupted by cowls of different shapeg was under 1hvesti- 


edd mortality frpm hydrophobia was 11 inethe Paris 
spitals alone. Last year it rose to 21, but since 
November 1835, when the new system was introduced, 
2 only died, and these had not been inoculated, besisles a 
third who had imperfectly tre&ted. Most of those 
who ed were children: biéstgn in the face and sub- 
jected to the simple treatment, which experience now 
shows to be insufficient in such ses. 

A first lesson on the necessity of stron: doses was 
taught by eae Russians bitten bya mad wolf one of 
whom died while under treatmentfand two others,shortly 
after. In consequence of these deaths the 16 sur- 
vivors were subjected to & second and third treatment 
with the strongest and freshest virus from the spine of 
the rabbit of 4, 3, and 2 days’ standing, whereas, for the 
milder treatment, virus from 14 to 5 days’ old had alone 
been used. To these repeated treatments should most 
probably be attributed the recovery of these Russians, who 
are reported to be all still in excellent health. 

Encouraged by these results and by the fresh experi- 
ments described further on, M. Pasteur modified his 
treatment, making it at once more rapid and more active 
for all cases, and even still more energetic for bites on the 
face, or for deep and numerous lacerations of exposed 
parts of the body." In such cases the inofulations are 
now hastened, in order to arrive more promptly ft the 
freshest virus. Thus, on the first day, virus of 18 10, and 
8 days will be used at 11, 4, and 9 o'clock ; on the second 
day that of 6, 4, and 2 days, at the same hours; on the 
third, virus I day old. Then the treatment is repeated : 
the fourth day with virus 8, 6, and 4 days old; theifth 

th that of gande days; the sixth with that of 1 day ; 

e seventh with virus of 4 days; the ei th with that of 
3; the ninth&hat of 2; the tenth with of 1 day. 

If the bjtes are not healed, or the patients arrive some- 


à 2 eo 1878 to 1881 bya ial coMmptee of the | what late, the same treatment may bo renewed at inter- 

e Sanitary itute, buf, so far as 1 oan learn, their etperi- | vals of two or a few days for four or five which are 

° ments were neger completed. Lord Rayleigh also read | the critical periods for children bitten in th®- This 
9d ts a shga paper on thé same subjecf at the meeting of the | system of vaccination has been in operation for the last 
o eBnitish Association in 1882, but as I do not know of its | two mdhths, hitherto with excellent results, as shown by 


publication, I take this opportunity to express the hope 

e that he will give meteorologists both a theoretical and 

riment&l exposition of the action of the Pitot, the 

Magius, and the reversed Pitot tubes, and a suggestion 

as to the best me of determining, by means of 

à *tationdty apparatus, static pressure within a mass of 
, movinf air. e. 


comparing the: case of the six children who perished 
under mild treatment, with that of ten others also 
“seriously bitten last August, and subjected to the mone 
energetic treatment, and all of whom were doing well on 
the frst of this month. This new system requiring an 
increase of the staff, M. Pasteur and his assistant, Dr. 


LJ 
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CLEVELAND ABBE 








e Grancheg, have been aided for some time t by Dr. 
e «€ Washington, October23 e °. , e | Terrillon, Br. Roux, Dr. Chantemesse, and Dr. Charrin. 
j Weth regard to the fresh experiments on i drm EIN 
.* e. n . thi H . f h bei . 
e M. PASTEUR'S CREATMENTeOF RABIES | {octon to ne inoculagjon of human beings after being 


itten might be raised on the ground that the immunity 
of diis trefted before"being bitten had not been 
sufficiently demonstrated after their undoubted infection 
by the virus. In*reply to this objection M. Pasteur 
points to the immunity of dogs after trepanning and 
intra-craifal inoculation with the vigysesf rb erst! Edi 
rabies, Trepanning is the sures$ method of i ion, 
and its-effects are constant. The first experiments on 
this point, dating from A 1885, had ‘but partial suc- 
cess. They were resum during the lasg few months, 
with certain modifications which produced the best 
results, The vaccination is begun the day afterenocula- 
tion, eand ceeded with rapidly, the series of pro- 
hylactic firus being all administered within twenty-four 


P "AE the meeting of the Parfs Academy of Sciences on 
e November 2, M. Pasteur submitted a further com- 
f munication on the results hitherto ebtained from his'| 
$° pethal of treating hydrophobia by inoculation, which ' 
. has® mow been in Operation for a twelvemonth. ape 
° papel is divided into three paits, the first giving the 
Statistical details brought down to the presemt date, the 
° * second describing certain modifications in his method as 
ginally appljedf the third giving the results of fresh 
Denmen bi gthurgals. p? to October 31*as matty as 
ø 2496 persons were inoculatéd at his Paris establishment, 
e * © andat first the comer uniform uum gute miyi 
e ° > ve: her or er i ndıtions.® e t 
** total Tapet ia were fom Pret? and Algétig; I9se| hours and even in a shorter period, and „then repegted 
& T Pees & s E .t : í è , . ` 
e ? e 9 oo ‘ e 4 eo? E 
. e e e 
an e © . e g (J 
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. 
once or twice at intervals of two hours. The failure of 
Dr. Frisch, of Vienna, in experiments of this kind is due 
to the slow process of vaccination adopted by him. Suc- 
cess can be secured only by the rapid method here 
described. The immunity conferred under such condi- 
tions is the best proof of the excellence of this Method. 
a — yA 
REPORT .ON THE CHARLESTON 
e EARTHQUAKE 

THE earthquake of August 31, which, from the loca 

in hich its greatest power was displayed, 
generally be known gs the ^ Charlestgn Earthquake,” was, 
perhaps, the most notable disturbance occurnng within 
the limits of thegUnited States of which we have any 
knowledge, It is entitled to this rank both on account of 
the wide area over which it was distinctly felt, and of 
the magnitude of the disaster which it caused in the 
immediate vicinity ef the point of maximum intensity. f 

Theearthquake cofsisted of a series of seismic dis- 
turbances which began in slight but distinctly noticeable 
tremors occurring on August 27 and 28, at the town of 
Summerville, about twenty-five mules north-west of 
Charleston, South Carolina. 

The shock of greatest violence occurred a little before 
ten o’clock on the night of Tuesday, August 31. It was 
followed by“seweral of lesser magnitude on that night, and 
during the succeeding three or four weeks. The great 
shock in the city of Charleston within a few 
seconds of 9 51 p.m., 75th meridian time. The duration 
of the vibratory motion of the earth at that point was 
probably about forty seconds; the motion at first 
t ing modegate, but increasing with great rapidity during 
the 





t ten or fifteen seconds. 
of the foss of life and property during the whole 
seres of disturbances 1s to be attributed to this first 
shock, Five minutes later another occurred, and ten 
minutes later stil another; the latter being of con- 
sidgrable violence, but neither alone would have done 
any damage. The same may be affirmed of the succeed- 
ing series of disturbances, which, with greftly diminishei 
intensity andsgj increasingantervals of time, continued to 
maintam the conditions of alarm and terfér into which 
the people of the afflicted locality were naturally thrown 
by the first disturbance. Although some injury to build- 
ings MITEA For these after shocks, ıt is tolerably cer- 
tain that in all such cases displacement and fracture had 
taken place in the great shock; the lesser distgrbances 
simply &nishing what had then been nearly completed. 
he origin of the disturbances, appears to per been 
somewhere below a point fifteen or twenty m north- 
vest of Charleston ; that is, in the neighbourhood of the 
town of Summerville. A chart of provisional co-seismal 
lines drawn by Mr. Hayden of the Geological Survey, 
and published in Sevence for September 10, seems to 
locate this centre somewhat further noith thanthe point 
» indicatéd above, At the time of its constifiction, how- 
ever, information from many points was lacking? and 
"that which was at hand was adnmttedly doubtful in some 


degree . ^ e 

eference is made later to the iso-seismal chart which 
accompanies this Repost, and which indicates that the 
ongin was near the point referred to above. Strong proof 
of this is also furnished in the intensity and po of 
the gisturbance sebown by the effects which were still 
visible when an examifation was made a feft days after the 
principal sho&k. The appearance of the brick piers upon 
which many houses in Summerville rest was such as to 
justify the comclusion that theeprincipal component of the 
motion at that point was vertical, and it evident that 
the destruction ®f buildings was much Is than would 
have resulted from a horizontal movement eqfal t that 


* By Prof. T. C Mendenhall, Axzetant From the Menthly IVeather | throu 


Rw, U.S. Signal Sergce, August 1856. 
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e 
which had taken place in, Chafleston fnd Ulsewhere in e 
the nei hbourhood, e e > 

Another fact of importance is ghat in the vicinity ef 
Summerville the disturbances precedi@g that of Augus 3t. 
took place, and here they have been most numerous fud 
most persigtent. Indeed, at the present wnting, nearly 
a month the first ceptible shock, they stilkoccur 
at ur@gular intervals ing from a few hours‘to 2 few 
dugs. Only the most Violent of these haveekgen felt as 
far as eston. e 

Nearly"hll the movements in Summerville and vicinity 
have been acqpmpani@l_ by, and, indeed, geneially pre- 
ceded by, a low rumbfing sound, lasting one or two 
seconds, and not unfrequentdy this sound, always un- . 
mistakable in 1ts character, was neither feccompanied nor 
followed by a pemgeptille movement. This was #com- 
mon occurrence at Summerville and in th® immediate 
vicinity, and it was found that among sev observers 
there would be no ggieenfent upon the directi flow 
which the sound appeared to com . 





At a distance from ten to fifteen 
in the directiorfof 
and interesting 


miles from Charleston $ 
ummerville sBtne of the most curious 
ects of the disturbapce were to Be seen. 
These were the ‘‘ sand craters” and crevikes, ow of which* 
exfensive aguptons of sand and water had taken plaaf * 


on the night of August 31. Phe cfAters thys *formgd 
varied in size an irregular ogal, twenty-five feet long 
by fifteen feet wide, to shallow conds net over an inch i 
diameter and beautifully symmetricalinform. The id 
surrounding these openings was fenerally flooded with 
sand, often acres*in extent, to a depth ing’ from a 
fraction of an inch to fifteen and eighteen inches. * Aboffe 
the larger cavities the average depth was probaljy not 
less than six inches, and the area covered often an acre 
nbre. TH flow of sand was unquestionably only aĝ inc 
dent to the outflowing ôf vast q ties of water, the 
greater part, of which disappeared within a fey urs afer 
its appearance. The few cyevices@or “ cracks” in the 
earth which wert foun 
swnilar to the “craters,” being long and narnow opeftingy 
gif which wages with sand had been ejecfett. 
It wes difficult, in fact quite impdssiBle, to obtain reli» 
z * = e * S e Ede ;. 9 
d e s 


ere in character and grigin e a 


+ 
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*-able infétmation" concerning 


* the wa 


. which was not in some degree affected by tle shock of 


9 ution may lead to the discoveryeof some relagon between 


e 
the nature ofthis pheno- 
menon at the momept of it9 occurrence. The locality in 
which it was principally exiubited is near astation on the 

outh Carolina RailWay, between lesfon andSummer- 
villÉ, known as # Ten-mile Hill” It is thinly populated, 
and almost entirely by negroes. Several who pre- 
ten tọ have been eye-witn of the oafburst gave 
widely different testimony as to ij character. Acc@rding 
to one agunt, the water and sand from one of e 
“ geysers” spouted to a height grefter than that of a tele- 
graph pole and continued to flow for {pur or five b®urs. 
Another, and appafently an credible witnéss, de- 
clared that the stream reached à height of six or eight 
feet, and that the flow oentinued four or five minutes. 
The latter stgtenfent 15 probably nearer the truth than 
the fofmer. è ? . 

A few ingtances of sand eruptions were found in the 
city of [harlgston, and a few at Summerville, and at 
the latter, place water econtinfied to dow from one of the 
openigge for several days after the first shock. 

It is important to observe that ın no case was it found 
that the water thus issuing from the earth was het or 
noticeably above the temperature Myater in shallowyrells 
in the neighbourhood. Reports of boiling water having 
been thrown up were very numereus, but no evidence that 
was really hot appeared. Thg use of the word 

“ boiling" dogbtless grew out of the appeararfe of the 
* water as it issued from the openings, ande was probably 

used by eye-witnesses to describe this appearance with no 

reference whatever to tem 

There were also reports of the appearance of blue 
flames in the neighbourhood of these eruptions, Wht no 

“mfisble testimony to their existence could be obtained. 
ere ws also a report that was circulat@d extensively 
through the meyan of the press of the country that two 
or three showersbf hot stones had fleopen and near 
the office of the Charleston News and COuric®. An ex- 
*amination of ‘some of these shortly after they had fallen 
forced thé conviction that the public was being made the 
victim, of a pragtical joke. 

In the city of Gharleston abSut forty lives lost. 
‘The greater number of casualties resulted from injuries 
sustained by persons who were either in the street gt the 

e time ef shock or who rushed out and were caught by 

- tRe @ebns, Nqadequate description othe ipjury 

* to property caa be given in this pface, and, indeed the 
resulte is e@rthquke have begn so thoroughly con- 
yd in the public press that note 1s unnecessary. 

While there was probably not a single house in the city 


"august 31, there was naturally great diversity as to the 
extent of the damage in different localities Some parts 
of the city are built upon what is called “made land," 
resultingiin many from the filling dh of old creek 
bottomg and from oper extensive lev g and i g A 
“more carqful stufly of these peculiarities and their distri- 


local dsfgrences iP structure and the areas of greatest 
destruction. ' 

: Unquestionably mfich is to þe attributed to the differ- 
nce in the character of the buildings themselves, and to 
the relation of their lites of greatest or least strength to 


the dirdttion of the wave front. As w&s to be ted, 
Bui constructed of wood suffered much | than 
thosegf brick. The interior of wooden buildings, hoy- 


ver, would often exhibit a scene of total destructio 
Jinlate, book-cases, &c., having evidently fen mo 
with great violence, A SOEUR, rand of hin 
bájiding$. ced to estab in a gen way, the 
i eis aes ofthe mevement, winch was proPably 
e 8 porth-west and south-east fne. ° : 
‘ probability of thg destruction of a building depengis 
50 y gh conditions othez than the &mplitude & direc- 
a” ee è * . . 
2? e. *. 


e . . 





*tion of the vibratton Sf the earth particle that the,study* 
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of destroyed or damaged structures can yield little exact 
information con ing these elements. The displace- 
ment of bodies of simple form and structure, lying near to 
oF upon the surface of the earth itself, is a vastly more 

iable igdex of the direction and intensity of the dis- 
turbance.” In the churchyards of C on many 
instances of disp ent and overturne&, monumen 
columns, urns, &c., Were found. These examin 
with some care, and a cgreful study of the results may 
bring out some infgrmation concerning the dy#amics of 
théearthquake. A cemetery containing many pyramidal 
or cylindrical shafts resting upon flat stone bases is toler- 
ably certain, when di bed by an earthquake, to exhibit 
not only displacement but also instantes of twisting about 
a vertical axis; cases of this &jnd were numerous at 
Charleston. Such rotations by no means imply a similar 
gyratory motion of the earth, as ites well known that they 
may result, and doubtlessalways do, from vibratory motions 
ina single plane. It was not at alleg:ncommon to find 
two columns, very near to each otlftr, twisted in opposite 
directions. 

A table was given conisining a résusid ot information 
received at the office of the Chief Si Officer from 
regular observers of the Service and from a number of 
voluntary observers. The place, time, supposed direction, 
duration, and estimated intensity were given. Much dis- 
crepancy is observable in the records of time. Con- 
fusion is especially great in a few portions of the country in 
which so-called “local time” is still adhered to. When- 
ever “standard time” is known to have been used reduc- 
tion has been made to that of the 75th meridian. In a 
few cases, however, no reasonable supposition can explain 
the discrepancies, Such records must be neous. 

A study of this column will show the ee pore 
in making such observations, of determinin® the A 
the clock or watch at the earliest ible moment b 
comparison with the time of some known meridian. It 
must be said, however, that the extended use of standard 
time has rendered these results vastly more accurate than 
they otherwise would have been. Telegraphic tffhe- 
signals are noW within the reach of most people, and 
during the past two or three years a grea = rovement 
in the accurfty of time-keeping among the Pecos has 
taken place. 

The direction of the movement recorded inst each 
station 1s that given by the observer. As ġt is based in 
many instances on the motions of swinginf objects, or 
easily movable objects, it is of necessity often erroneous. 


In the ce of correct instrumental records, however, 
such o tions are of value. The numbers expressing 
the 1nt of the disturbance were applied at this office, 


from descriptions furnished by observers, according to a 
scale adopted by the Director of the Geological Survey. 
This scale is as follows :— 
No. r. Very light. Noticed by a few persons; not 


t Felt by the majority of persons ;rattling 

windfws and crockery. . e >œ 
No. 3. Moderate.e Sufficient to set suspended* 

objects, chandeliers, &c., spinging, or to overthrow light 

objects. e à 

o. 4. Strong. Sufficient go crack the plaster in 

houses, or to throw Éown some bricks from chimneys. 

No. 5. Severe. Overthrowing chimneys and injuring 
the walls 8f houses. ee . 

With these*intensity numbers *an attempt has been 
made to plot a chart of iso-seismal lines, or*lines of equal 
intensity. The result is shown in the chart. Nothing 
skort of the use of wellonstructed seisga phs can 
furnish satisfactory measures of the amplitude of vibra- 
tions of the article or the maximum velocity of the 
samegbué@jn the ce of records of such instruments, 
this chart, or a more perfect one constructed upon the 
same plan, will afford NT for study. 

e . ^ ? 
/ > è * 
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In conclusion, it ought to be stated that this brief 
review of the Clinleston earthquake must be regarded 
only as an attempt to place some of the leading facts 
upon record, for the benefit of the readers of the Monthly 

eather Review. It is in no way intended to anticipate 
the investigations now in p by the United States 


Geological Surrey. a full report from which, upon 
all attainable informaton,. will beflooked for with great 
interest. © . 

. 








THE SIMILARITIES IN THE PHYSICAL 
GZOGRAPHY OF THE GREAT OCEANS! 


AT the outset Mt. Buchanan refninded the audience 

of the ade observed in the eastern and 
western continents, especially in their southern extremi- 
ties. Such simularitigs in corresponding localities had 
been called homologous geographical features, in imitation 
of the homologies pf com ve anatomy, and they had 
receiyed much attentson from students of geography. A 
remarkable group of similarities of this kind 1s to be 
found in the arrangement of inclosed seas lying to the 
northward of the three southern continents. To the 
northward of South America there are the Gulf of 
Mexico and the different basins of the Caribbean Sea; to 
the northward of Africa there are the Mediterranean with 
its different basins, and on the north-east the Red Sea; 
and to the northward of Australia there are the well- 
known seas of the Eastern Archipelago. These seas are 
bounded on all sides by islands and insular groups, and 
they are in continuous connection with two oceans, the 
Pacific and the Indian. The African seas are bounded 
entirely by continental land and communicate directly 
with two ; but in the limited sense that one sea, 
thé’Red Seapcommunicates with the Indian Ocean by a 
single ghanne], and the Mediterranean Sea with the 
Atlantic, likewise by a singlé channel. Finally, the 
American seas are all in contmuous communication with 
only one ocean, the Atlantic, the continental barner 
toWards the Pacific being continuous. 

It is not unworthy of remark (hat tae great d 
(over 4000 ms) of the Atlantic and the Pacific Oce&ns 
occur imm ely to thé northward of shese groups of 
seas, and in the western sinus of the northerp portions of 
both oceans; while the test depression of the con- 
tinental land, the region of the Dead Sea is found similarly 
situated writ regard to Africa. The analogy here, how- 
ever, does not hold good all through, because it is a mere 
Accident of climate that this area does not fort a large 
and not excessively deep fresh-water lake. 

The seas of the Malay Archi and ghose of the 
West Indies have important functions in physical 
geography of the oceans, as they receive the warm dense 
water of the westerly-running equatorial currents of the 
Pacific and the Atlantic Oceans. The Pacific current 
finds no obstacle in the chains of islands which bound the 
Malayan seas, and is able to pass freely through into the 
Madian Ocean; while the Atlantic current is stogped by 
the continuous continental barrier of South America, and 
the head of water thus produc€d is relieved by the over- 
flow of the Gulf Stream atl the yearerount. Although 
there is no static ier, in the Shape of continuous land, 
to the westerly Pacific current, there 1s, during one seasoa 
xd the year, a kinetic ane furnished by the prevalence of 

south-westagiprs during the monsoon season. These 
futhish the intermittent wo stwo. main cause of 
the westerly equatorial current is the propulsive action 
of ce trade winds. 
. ese winds have also great evaporati wer ; and 
by making the surface witer salter, they faris the 
mechanical mgans of propagating the surface heat into 
the deeper layers of the ocean. Hence tfiegeading cha 

. 


tA the Author, of a Paper : : 
S i Boci ca Monday, November & by Mr J Vi Bocuman e | torial current i the openeocean was well dkserved by the e 
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racteristic of the westwdtd ore leeward regions 
intertropical oceans is wafer of considerable defisity and * 
of high average temperature in thé sifb-surface layers. 
This charactefistic is seen Most vey in the Atlant, 
where thêre is no communication with another ocear® In 
the Pacific the non-continuous boun neutralise$ to 
some this eff d gives to the eastern parts of 
the Indian Ocean a bprrowed leeward inde- 

dent of its own clinWite. A secondary consequence of 
a leeward position in the ocean, and due tffethe above- 
meryioned characteristics of the temperature and density 
of such water, is the pgevalence of coral formations in the 
western regiofts of the Atlantic and PA&cific, and, owing to 
the mixture of conditions, in both eastern and western 
regions of the Indian Ocean. ° . 

Continental homologies, or similar Yeatwres in corre- 
sponding localiti&, are found on the westegn as Well as 
on the eastern sides of the continents. Onegof the most 
striking is the resemblance of the Gulf of &uineg on the 
African coast with*the great Central Amerigan bight 
stretching from Cape St. Lucas at the extremityeof the 
Californian Peninsula, by Panama, to the mouth of the 
Guayaquil River, with the unnamed bight in the 
In ocean bounded continerttally by the north-west 
coast of Australia and insulrly by the chain of islands 
stretching from the Ptninsula of Malacca to Australia. 
Oceanically these bights are homologous. It is in them that ° 
the beginnings of the westerly- ing equatorial curren 
are to be fouftd, and perhaps more irfiportant still, it is in 
them that the easterly-running counter equatorial currents 
end. They are to be found in each of the three oceans, 
and generally on the northward side of the axis of the 
westerly-running current. In the Atlantic it is best known 
by its easterg portion, the Guinea current. e ee ¥ 

The observations here recorded of the Guin&A current, 
a hitherto unexplored region of the were made on 
board the stegmship Buccaneer, at invitation of the 
owners, the India-rubber, Gutta-percha, and Telegraph 
Works Company, of Silvertown, and were carried ouf 
during a survey for a telegraph cable from Sferra Leone 
to St. Paul de Loandg From a diaggim showgng the 
variateon of salinity of the surface water“of the Guinea 
current, With distance from the coast, it appeared thateor 
a cónsiderable distance along the Guinea coast the salinity 
of the wter was an almost a of the 
preximity of the lagd. The Guigea current @tarts in nfid- 
ocean, but itis most constant near the A coast. Thé 
density of the water is low, its terpperfture hip? and its 
velocity, especially in-shore, is sometimes as as 
three miles an hour. It varies somewhat with fhe 
season. 

Bottle experiments showed an averageerate of fiftgef 
miles per day in the months of January and February, 
for a thou: miles along the coast. In March, the But; 
canesr experiénagd no easterty Parca and in eonnectjon 
with this absence of easterly off the coast may be 

en the very remarkable under-currÉnt which is four 

tting irfa south-east@rly direction with a velocity of af 
a mile per hour at three stations ost on ght equator, 
and to the ngrthward of the [sland of Ascension. For 
the double purpose ofeexamining the currents and of 
obtaining a large iX of the bottom, the Zyccaseer 
was anchored in 1800 fathoms df water by means of an 
ordgnary light dochor fitted with a canvas i Pa receive 
the mud which would otherwise fall off the 


o. mud. i fe ob" 
being weighed. While the ship was lying thus at anchor, 
ethe s 


urfgce water was found to havo a very slight vii d 
set. At a depth of 15 fathoms there was a dfer 
and at 30 fathoms the wie was ninning so strongly to 
tbe south-east, that it impossible,tomake ons 


of temperature,as the bnew heavify loaded, drifted EE e 


out, and could not sunk by any weight the gtrain 


whic they could bear. In the Pacific the cpunftr equa- e’ 


of the , 


oo 
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C on her voyage 
one show- 
ing the direction oj the ourrent, and the other the dis- 
tion of temperature and density in the upper layers 

‘Ot the water traveMed. The easterly current was found 
beween the pasallels of 5° N. antl 10° N., there being o 

streaks of maximum velocity, one between @and & N 
and pe other between 9° and fo’. In the former the 
dæily set was 54 miles ; in gfe latter it was pr8babl 
quite as high, but it could not be accurately de A 
as the ship from weste 
course of the 24 hours, and e gaved t 8f 20 
miles represented the difference ofthe twa, The streaks 
or axes of strong easterly are sharply defined by 
areas of abnormally lowesurface density. whole of 
tho frea of ly-running water has a comparatively 
lo& density, Where there isa sugiden acceleration 
of its velocify, there is a correspondingly sudden drop in 
its denSity, So that the existence of a E easterly cur- 
rent in eruatofial eid may Be guesged wi great probe: 
~bflity by the use of the hydrometer. The diagram showed 
also if.a very marked way the protective action of the 
fresh surface water in preventing the penetration of heat 
into the lower layers of the waf&r. A tem of 
6o* Fahrenheit is found here at a depth of 50 fathoms 
from the surface, while in the westerly-running current, a 


e little further south, the same temperatyre occurs at a 





: agd a siflar differefice of ternperatuje 
d 


? 


depth of over 100 fathoms. In this region there@are great 
inequalities inthe density of layers of water at the same 
depth and within a short distance of each other. Thus, if 
the column of water between 20 fathoms and 7o fathoms 
from the surface considered, its weight at the station 
where the westerly-running equatorial current prevajis is 
only 88 per cept. of its weight under the counter equatorial 
cient the distance between them, being nêt more than 
200 miles, This disturbance of statical equilibrium must 
be balanced by ciffulation of water between the localities, 
and hence the violet and conflicting ts o in 
these ions, The study of the currents of equatorial 
EOM d well repay the trouble of the investigation. 
e counter equatorjal current is particularly interesting, 
and itf,d Qbscure. Itf range is = puper- 
ficial, and its physical conditions can be studie without 
théelaborgte and costly equipment fequired for the resegrch 
gf oceanic depths, e 
To the *gorth and to the south of thf duatorial 
bights of the western shores of Africa and Ameffca 
we have g femawablo similarity in the distribution of 
temperare in the cast waters. e transition from 
eqwatorial heat to extratropical cold is very marked: 
on.the North American shore, at Cape St. lucas, the 
wo extremity of the Californian peninsula ; on the 
Africarf at Cape Verd; on the South American 
spore, at pe Blanco; and on the South African, at 
pe Frio. In rounding sape St, Lucas the temperature 
waĝo to fall from 75° to 65° F. in l@s than an hour ; 
was found in 
pude Cape Blanco between Payta the Quayaqu&* 
ivér. g the Moroemo coast the water is found to have 
a terhperatute quite 10° lower than is found twenty miles 
tosea. "Theses tmerfitions are found®only close in- 
shore, and they have usually befhn attributed to surface 
currents from higher lautudes. This explanation is at 
variance with the observations of navigatogs on the coasts, 
whg do got notice any currents which would be sting 
oughet@ bring water many hundreds of miles under a 
burning *un without sensible rise in temperature. The 
l occwrrenge of these coast areas of abnormally cold water 
is éxplained when we recognise that they are the wind- 
ward gho the oceans. The trade winds’ blow from 
to thé equaty, and in doing so mechanically 
«emove water, which has to be Suppii 
source, $This source is the dee er lying off the conti- 
@nental coasts which is sipplied by 
9, e., © 





tPeasterly current in the; 


frem the readiest |. 
& gradyal drift offcold , 


° ; | : ` 
kalenger fram Hawaifto Tahiti. Her water from high latitudes. Hence, though the low tem- 
*. observationd wert illustrated by two di Es d ds 


perature of the coast waters referred to is due to the cold 

of high latitudes, it is not supplied by ea long coast Polar 

current, but by a short vertical one. This view was very 

stangi ga not only by the temperature of the 
y 


water, its other characteristics, especially colour. 
The outside ocean water is of an intense ul arine blue ; 
the cofst water off @fogador had the olive-green 


colour met with constantly in Antarctic seam The same 
is observed on the west coust of North and South America, 
and it would be of tite highest interest to have theso waters. 
investigated from a biological point of view. No waters 
in the ocean so teem with life as those on the est cud 
of South America. å bucket of water collected over the 
side is turbid with living isms, the food of countless 
shoals of fish, who, in their turn, afford eprey for innumer- 
able schools of porpoises. One remarkable school which 
accompanied the ship for some tifhe consisted entirely of 
females, each accompanied by a calf following in her wake 
and mimicking her every movemeng ®Along with abund- 
ance of life this coast unites facilities for investi it. 
At every port there are plenty of shore boats anxious for a 

and with a tow-net and d few bottles a naturalist 
might make a rich collection of the shore-water. fauna of 
the coast in one trip from Val iso to Panama. 

The most remarkable confirmation of the view that 
the cold ‘water on the windward shores js due to 
a submarine source has been quite recehtly supplied 
by the observations of Capt. Hoffmann, of the German 
man-of-war Afowe, on a voyage from Zanzibar to 
Aden. He kept close to the coast as far as possible, 
and o a very uniform surface tem of 
78° to 80° F. from Zanzibar to Cape Warschek, when it 
began to fall, and renseined at a temperature ef from 6o" 


to 65°F., until Cape Guardafui was reached, whenehe 
temperature went up rapidly to 86° The minimum tem- 
perature observed was 59° F., and Capt. Ho calls 


particular attention to the dark-green colour of the water, 
and in speaking of its low temperature he recognises that 
its source can only be the deep water in the neighboyr- 
hood, as the ce Te on both sides has a temperature 
poeno on F. e Mowe through these 
seas in the month of July, whe? the south-Weft monsoon 
is blowing most strongly, and at this season the Somali 
coast is a pfonoun windward shore, and exhibits the 
same characteristics as the windward shores of Morocco 
or South America. The coral growths, too, «which are so 
&bundant north and south of it are here quite absen 
thus accegtuating the eastern or windward character o 
the shore. be 
8 
SSS 
NOTES i : 

Tue following is the list of selected names to be submitted 
to the Fellows of the Royal Society at the forthcoming anni- 
versary meeting (November 30) for election into the Council 
for the ens@ing sessio :—President: Prof. George Gabriel 
Stokes, M.A.,°D.CL, LL.D.; Treasurer: John Evan 
D.C.L., LL.D. ; Secretaries: Prof. Michael Foster, M.A., 
M.D., Lord Rayleigh, M.A&, D.C.L.; Foreign Secretary : 
Prof. Alexandé Willüam Williantson, LL.D. ; other Members 
of the Council: Prof. Robeit B. Clifton, M.A., Prof. George 
Howard Darwin, M.A., PL.D., W. T. Thiselton Dyer, M.A. y 
Prof. David Ferrier, M.A., Edward Frankland, D.C.L., 
Arthur Gamg&, M.D., Archibald Geikie, WESP., Prof. Joseph 
Henry Gilbert, MAA., John Hopkinson, M. A. D.Sc, J. 
Norman Lockyer, F.R.A.S., Sir Lyon Playfair, K.C.B., 
LL.D., Prof. Bartholomew Price, M.A., -Prof. Pritchard, 
M.A. Admiral Sir George Henry Richards, K&.B., Prof. 
Arthur Schuster, Ph D., Philip Lutley Sclater, M. A., Phe. 

x the thirdeyolume of Ray's “ Historia Plantarum” there is 
a lst of plants collected in the Island of Luzon by George Joseph 
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Camelli, This botanist was a member of the Society of Jesus, 
and was born at Brunn, in Moravia, April 21, 1651; after a 
life spent for the most pert in the Philippines, he died at 
Manila, May 2, 1706. Linnæus commemorated him in the 
genus Camellia, and the introduction of this well-known plant 
into Europe is generally attributed to him. The manuscript 
transmitted by Camelli to Ray was accompanied By a large 
number of driffings, pert only of which Ray seems to have 
been able to ford the expense of pub'ishing. We learn from 
the Compjes rendus of the: Socidté Royale de Botanique de 
Belgique for October 9, 1886, that the Whole of the drawyngs 
still exist in a folio volume in good preservation in the library of 
the Jesuits’ College at Louvain. It contains 237 antograph 
plates, with 556 figufes of plants, and three plates, with nine 
figures relating to zgology ® It was purchased at the sale of the 
libiary of Antoine Laurent de Jusieu (February 6, 1858), in 
whose handwriting it is cirefully annotated, and was presented 
to the Jesuit College by Count Alfred de Limminghe. 

Da, Warren L, Soecrn, C.M.G., F.R S., the well-known 
New Zealand ornithologist, has been prose to the Knight- 
hood of the Order of St. Michael and St. George. 


THE honorary degree of D.Sc. bas been conferred by the 
Senate of the Royal University of Ireland upon the Rey. S. J. 
Perry, F. E. S., and Prof. John Perry, F.R.S. 

THE Confmittee appointed by the Prince of Wales to assist 
in framing a scheme for the proposed Imperial Institute is 
ludicrously inadequate and unrepresentative. The President of 
the Royal Academy appears, but why is the President of the 
Royal Society omitted? Surely science will have far more to 
do with such an institute than art. The only representative of 
science is Gir Lyon Playfaur, and Be has been appointed 
próBebly more on account of his connection with the 1851 
Exhibitjpn than with science. If the Committee is to gain the 
confidence of the public it must be of a very different 
character, 


gN view of the progress achieved of late in the domain of 
celestial photography, the French Academ of Sciences has 
decided to pro that an International Conference be hel@ in 
Paris next LY to make frrangements for ye elaboration of 
a photographic map of the heavens to be simul y executed 
by ten or twelve observatories scattered over the whole surface 
of the globe, " 


ACCORDING’ to the Report of the Director of the Leander 
McCogmick Observatory of the University of Virginia for the 
year ending June 1, 1886, the buildings and ents are in 
excellent repair ; the great 45-feet dome LY iiy m easily 
as when first erected. The Parkinson and F clock, 
formerly belonging to the Physical Laboratory, has become the 
property of the Observatory. It is now in Washington, 
in the hands of a jeweller, to be cleaned and recased. The 
great equatorial has been chiefly employed in ¢he eramina- 
@on and sketching of southern nebulæ. The n in 
Orion and the Tnfd and Omega nebule have received 
special attention. 351 obeervatidhs of miscellaneous nebulæ 
have been made, resulting fn 226 drawings, “and the dis- 
covery of 233 nebule which are supposed not to have been 
hitherto detected. The features seen Indicate that the perfornf- 
ance of the instrument employed surpasses that of any of the 
gret reflectors have been used.in the @xomination of 
nebule, the examination of complicated stréctutes seldom fail- 
ing to show features not noticed elsewhere. Only a few nights 
have been sulted to the micrometrical measurement of double 
stars. Serdhty-six observatiof have, however, been mfde of 
stellag pais, negrly all of which are closes and difficult. Ac- 
cording to the Director, Mr. Ormond Stone, the past year hgs 


been, without exception, the poorest for astron observa 
o A ð e. 
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ever known? Wot only have there been ‘an 


tions which he hg 
unusual number of cloudy nights, but even gn clear nights the , 


definition has been almost NUT extremely poor. The Obser-° 
vatory is open to the general publi c evef diy, except holidays 
and Sundgys, Hetgreen 2 and $ pth git is also. open tea 
limited number of visitoiseonce each month af 8 p.m. B 

Bv the goo of the under-mentioned gentlemen, lectures 
will bg delivered as follows before Christmas at the NE 
toria and Coffee "avern:— November 16, Mf. 
Amindel (Madras Civil Service), ‘Glimpses of&gndis and its 
Feogle se November 23, Mr. Arthur Brown, '' The Yellow- 
stone Region" ; Nov 30, Prof. A. ME Rucker, '' Early 
History ofthe Marth an Moon” ; December 7, Rev. W. H. 
Dallinger, .‘‘ Plants that Prey og Animals and Animals that 
Fertilise Plants” ; December 14, Prof. Dawkins, ‘‘ In- 
troduction of the eArts vinto Britain.” it? regardato the 
classes now held in the building, about dehy 9 udents have 
joined, many of whom are attending more cles, and 
it is expected that fresh classes will shortly be hag A 
satisfactory feature of tho matter is that the students fre genuine 
aitisgns, who would not otherwise have good teaching within 
their . 

IX the form of a leaflet reprinted from Humboldt (Band v. 
Heft 10), M. Habenicht, of Go sends us a ‘Contribution to 
the Morphology af the Kosmos.” Although hls emefidation of e 
the nebulft hypothesis can scarcely be called improvement 
upon it, it is offe among many symptoms tf the breaking up of 
ideas on the subject, and their tendency to flow into new 
channels. M. Habenicht remarks that, 1n the primitive nebula, 
“(the laws of Nature slumber.” For tbe convenience of the 
majority of speculators on origins, their awakening should bg 
indefinitely Postponed. Hw theo-y of planftarg fermagtn 
depends upon ‘disparity of temperature, the inner side of the 
originating ring waimed by the cenftal body, while the 
outer side radistes freely into space. “The result is unequal 
contraction occasioning rupture at ths weakest place, whereupos 
a remarkable process ensues. Through the /gkfemimg of its 
outer surface, the ring coils up from the outsige into twp spirals 
con very different quantities of ntatter, "which eventually 
rush, together from oppesite directions,» and coalesce inte & 
planet. This duaporijin is visible in the dis imilirity of the 
terrestrialhefhispheres, as well as in certain of Mar, 
anf in some rare glintpses by Dawes*of the disposition of light 
and shade on Jupiter’s third satellite. @he is even 
carried ont, we are told, in the orgénlc world, frorfethe tiny 
seed-leaves of the embryo-plant ‘to the symmetrical yet ‘hot 
strictly bafanced arrangement of limbs in the highest order of 
beings. But the planet-prodncing rings, to beheve as M. Howe- 
nicht suppo:es them to have behaved, should have possessed 
rather the quaẸties of caoutchouc {han those of any known & 
imaginable “neblous” stuff. e 

Unpar the title of ‘Sea-Level an? Osean-Currfats,” Prof. 
§. S. Nevsberry sends the following letter to Science :—" Pge-im 
Bay Island, October 16, 1886.—At 11 o'tlock Thursdey 
the 14th inst., § witnessed here a gemarkable faci? the effect of 
the late tremendous wind-stprm. This coMmenced about 7 qm., 
and began to let up at 11 o'clock in the evening, or a little later. 

I then went down to the shore in front of my h AE ae 
the@lake lower than the average by fully 6 feet ! 


greatest depression from such cause I have noti . 


residence here of nearly twenty-four years. We have e se 
thi, per$d, had such a high wind steadily continwed fer so 
long a tıme. The captam of the steamer Chief Justice Waits, 
rgnning between Toledo dhd the isléhds, [e cp the au 
water-level at Toledo as about S8@fect.” 

general question with reference to previous eon E 
Profe Newberry sys: je he question is, «not. oe 


v 


ethe seismic disturbance was the severest 
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wihd hgs the power of raigng the water-level on a Coast, bat 
whether wind-frictign can, m, the gæat equatorial belt and in the 
track of the Gulf Stream, produce the flow of water which is 
there observed. ‘Fhe triking? cases of the power of wmd to 

water on to love bodily gres? masses of it in 
lake are only teresting and relewant as dem g the 
sufficiency of wind-friction to produce broad and suríace- 
currents. This conceded, and the came is won, in the 
lakes afi «open ocean, like canses uce like effects. "Wind 
of given velogity raises in both places waves of equal heighteif 
equal timed : against these waves the wfhd presses in the direc- 
tion of its flow, with no opposing force. Asa consequence? the 
roughened water-suríce, from increased friction, is 
moved bodily forward just as thoigh impelled by the paddles of 
a revojving-wheel, gis surface-Alow is in time communicated 
to underlying stwat&, and, if the wmd,continue to blow in the 
hune dedos cians 2 large body of Prater will be set in 
motion œ in @her words, an ocean-current will be produced. 
There ino cape from this cencluxiqg. The great truth 
reffisins tha wind-friction fan prodnce ocean-currents.” 

A SHOCK of earthquake of a more or Jess severe nature was 
felt at noon on November 5 at Washipgton, Richmond, Wi- 
mington, Raleigh, Augusta,’ Charleston; Savannah, Macoo*and 
other places in North and Softh Carolina. At somè points 
ince August 31. 
A shock of earthquake was also felt at G: e, Al@bama, on 
dFriday lest. The capimin of a vessel which has since arrived at 
Charleston reports having experienced a seismic disturbance on 
‘that day while at sea. 

Pror. Jonn MILNE, of Tokio, Japan, writes with refegence 
tp Prof. Ewing's article on seismographs in NATURE, vol. xxxiv. 
P. "943? baithe instruments therein described repr@sent the state 
of general knowledge of the Seismological Society of Japan 
with regard to seiffgmetry at the time of Prof, Ewing's 
departure from that country. With the exception of one or 
wro which have been modified, a set of instruments. like those 
recommendell by Prof Ewing are, so far as Japan is concerned, 
quite obgolete. A, very much betteg form of instrument is 
Prof, Mile statef, now*in use in the Government obegrvitories 
andthroughout the country. ° P 
SIN a paper ky the Hon. Ralph Abercromiby, rgprinted from 
thee Sournal of the Meteorological Socie, on ghe 
origin and of the squall which capsized H..M.S. Eurydice 
on March e4, 1878;€he guthor concludes as follows :—'' The 

capsized H.M.S. Esrydice was one belonging to the 
clam which is associated with the trough of V-shapgd depres- 
sions, The line of this trough was curved like a scimitar, the 
ty facingfhe front. The whole revolved round a point 
ngar the Scaw, in Denmark, like the spoke of a wheel. For 
this reason the portion of thes squall over the et of England 
mofed only at the rate of 13 miles an hour, while the western 
pertion travejled nearly 50 miles in an hear. The portion 
Alph struck the Hrrydice was advancihg at the rate 8f 38 miles 
an hgur. Thy length oP the squall over England was more than 
400 miles, bat only t to 3,miles in breadth. ence we have 
the picture of a scimitfr-shaped line ef squalls, 400 miles long 
and about 2 miles broad, sweeping across Great Britain at a rate 
varying frog 13 to 50 miles an hour. The V-depression was 
an goOcommon class, in which the rain occurs after the 
®fethe trough, and not In front of it, as is usually the 
case, The weather generally for the day in question was un- 
usufily camplex, and of exceptional intensity, and for tffis reason 
some of the details of the changes canfiot be explained.” 

7% recent medtitg «of gho Nielersheinische Gesellschaft ftr 
@Natur- und Heilkunde at Bonn, "Dr. Gurit described a fossil 
meteorit found jp a block gf Tertlary coal, and now in the 

e > ee 
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Salzburg Museum, He said it belonged to the of meteoric 
irons, and was taken from a block of coal about to used in & 


manufactory in Lower Austria. Jt was examined by various 
specialists, who assigned different origins to it. Some believed 
it to be a meteorite ; others, an artificial production ; others, 
again, thought it was a meteorite modified by the hand of man. ` 
Dr. Gurlt,Showever, came to the conclusion, after a careful ex- 
aminatiog, that there is np ground for believing ishe intervention 
of any human agency. In form, the mass is ajnost a cube, 
two opposite faces being reanded, and the four others being 
made småller by these roundings. A deep incision runs all 
roufd the cube, The faces and the inaslon bear such cha- 
Tecteristic traces of meteoric iron as to exclude the notiap of 
the mass being the wow of man. The &on is covered with a 
thin layer of oxide; it is 67 mm. mm. broad, and 
47 mm. at the thickest part. It weighs 7 5 grammes, and its 
specific gravity is 7°75; it is as hardeas steel, and it contains, 
as is generally the case, besides carbon, a small quantity of 
nickel. A quantitative analysis has not yet been made. This 
meteorite resembles the celebrated meteoric masses of® Saint 
Catherine in Brazil and Braunau in Bohemia, discovered in 
1847, bat it is much older, and belongs to the Tertiary epoch, 


Dx. DoBzEzck, the Government Astronomfer in Hong Kong, 
has published a pamphlet entitled “The Law of Storms in the 
Eastern Seas,” containing the practical results of investigations 
of about forty typhoons, continued doring thrle years He 
divides typhoons into four classes, according to the paths which 
they usually follow :— (1) Those which cross the China Sea and 
travel either in a west-north-westerly direction from the neigh- 
bourhood of Luzon towards Tonqum, passing south of, or cross- 
ing the Island of Hainan ; or, if pressure is high oyer Annam, 
they travel first westward and then south-westward. Thee. 
which occur at the beginning and end of the tyBhoon season, 
can generally be followed for five or six days. (2) Th® second 
class are most frequently encountered, and their paths can be 
traced farthest. They generally travel north-westward while in- 
tHe neighbourhood of Luzon, and either strike the cvast ef 
China south of the Formgsa Channel, in which case they abruptly 
los@ the character of a tropical- hurricane, in the 
Interior of Chinap and re-enter the sea to the Wh of Shang- 
uad aie Jic near Corea, and are finally lost to the east- 
north-east. ‘Typhoons of this class may pass up the Formosan 
channel, and re-curve towards the coasts of Japan, gt they may 
strike the coast of China north of Formosa. A third of the 
typhoons bglong to this class; they can be followed between 
five and twelve days, and are most common in Auguft and 
September. ) This class is probably the most numerous of 
all,-althougH" not so frequently encountered. Their path is 
along the east of Formosa, travelling northwards and passing 
near Japan. (4) Typhoons of this class pass south of Luzon, 
travelling westward. Their dimensions are very limited, and 
hitherto theyghave not been followed for more than a day or 
two. When a few hundred typhoons have been investigated, 
no doub®complete lists of the sub-classes of these four main 
classes will be obtained, ande exceptional cases will be better 
understood. Zhe pamphlet, which is largely written for 
the guidance of ship-mafters and others concludes with 
the remark that typhooms are of sifnpler construction, and 
their paths are more regular, than the storms of Europe. 
Typhoons are ¢o violent near their centre gas the whole Qr 
turbence is evidenjly ruled thereby; whereas storms in the 
North Atlantic and in Europe appear to be made uf of a num- 
ber of local eddies, some of which are by degrees detached 
from ehe chief disturbance anda form subsidiary @lepressions. 
Dr. Doberck has not been able to ascertain the existence of 2 
subsidiary depremuoh in the China Seas dunnf the last three 
and it i3 therefore, doubtful whether they ever occur. 
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THE addétions to the Zoological Society's Gardens during the 
past week include two Rhesus Monkeys (Macacus rhesus Q Q) 
from Indis, presented respectively by CoL J. M. McNeile and 
Mrs. E. White; a Rose-created Cockatoo (Caca/ua meluccensis) 
from Moluccas, presented by Miss Townshend Wilson ; twelve 
Barbary Turtle Doves (Turtur risorius) from Afriog, presented 
by Mr. E. L. Armbrecht, F.Z.S. ; four Copper- Snakes 
(Cenckris rix), two Rattlemal®s (Crotalus durisrus), à 
Hog-nosed Mke (Heterodon inas) from North America, 
presentedaby Mr. W. A, Conklin, M.Z.S. ; 2 Long-nosed Snake 
(Heteredom nasicus) from Indigna, U.S.A., presented by diss 
Catherine Hopley; a Fire-bellied Toad (Zombimater ignets) 
from Germany, ted by Mr. G. A4. Boulenger, F.Z.S.; a 
Bactrian Camel (Caemels bacirins; 8), bred in England, two 
Eleonora Falcons (Wa/co« Sonore) from North Africa, 2 Macaque 
Monkey (Macacus cynomolgus £) from India, deposited ; two 
Mantchurian Crossoptildhs (Crossoptilon mantchuricum d Q), 
two Bar-tailed Pheasants Phasianus reevesi ó 9) from Northern 

ing purchased ; Turtle Doves ( Zurfsr riserius), 
four King Doves (Turtur communis), bred in the Gardens, 





OUR ASTRONOMICAL COLUMN 


STELLAR PHOTOGRAPHY AT HARVARD ver gio Prf 
emy 
t memoir on the work in stellar 
carried on at Harvard 
iation from the Bache Fund. 
a brief sketch of the hi of stellar 


Tate from hae Phinney in 1850, when Mr. J. n 
Whip e sucoeeded in o a satisfactory daguerreotype o 
Vege with the Harvard 15-inch equatorial, first 

photographyever secured. In 1857, thescollodion process having 
mx oer uced, Prof. G. P. Bond resumed the investiga- 
ion, and that photography was capable of doing real 
work up the observation of double stars. 


and about 


49 inches focal length, that focal | having been selected 
in to the maps of 


images, that is, produced on a plate when the telescope is 
stationary, orgs not foll the ster with on—are made 
exceedi I otefal It the best method of det 
the es of stars ically, and the a devia- 
tion of the measures of the of circum stars on 
different plates proved to be less than a tenth of itude, a 
ter accordance than is given by’ any “method. 
e it is Prof Pickering’s intention to obtain determinations of the 
brightness of all stars north of 30° S. decl. by this method, and 
the work is now nearly completed. One of the plates taken on No- 
vember 9, 1885, incidentally affords conclusive evidence that Mr. 
Gore’s Nova ions wes tea mue lest gt thai it wax on the 
ter 


night of its discovery, some five weeks . B photographing 
è gp the mme plate cdronmpolar stars near their &pper ower 
minations, 
2 Pen on the nights of observation have been secured. Prof. 
ng 


t, anf udes that the 
a star may be determined from its trail with 
an average deviation of only oʻo Prof. Pick also show’ 
how star-trails may be made in i e errors of 


moanti of otographie instrument tographs . of 
pei aam aim a a large 
ed 


position o 


stellar spectra 

prism in front of the object-glass. 
over an extefided area are thus obtained at a exposure ; 
an exposure of five minutes giving the spectra of all stars down 
to the sixth enggnítude in a region 10° The entire sky 
north of 23° S. decl. is to be i in this way, and the 
work is now far en the way to completion. % exposure of an 


hour shows the of stars down to the magnitudé 

A photograph of the Plelades m this manner out the in-. 

e * 
: * $ * e . 


1882 some preli- | 


tions may not 


He me clat scieuriMaqee which 
the idea of 2 community ot ongin. 
improbebly lie at a consid is side or the * 
other af the gfoyp, and should, as Pickering 
Teceive tion in any sigdy of the paralley of the Pl 
interest, being the relation between the dimensions of the 1 
lens gmployed and the gight of the faintest star be 
gt ed with it. concludes, on the whole, where 
escope follows the star with-exactness, thedtgpiting amount 
of ght may be as proportional to the aperture divided 
me ®yuare roqt of the focal length. Three photographic 
P accompgny the Memoir: the first showing the photo- 
graphic instrument, the sAtond the trails of a NS 
circumpolar stars, and the third several specimens of photo- 
gapis of stellar spectra, those of Vege, Altair, an® of the 
letades being amongst ghe number. * e a 





. 
ASTRONOMICAL PHENOMENA FOR “THE 
WEE Ke 1886 NOVEMBER 14-20 è 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is hère employed.) 
e At Greenwich on November 14 


Sun rises, 7h. iam, acah Ifh. 44m. 35°58. ; sets, 16h. 11m. ; 
decl on 8* 18' S.1 Siti Timesat Sunset, 


I9 9 
Moon m Pe Quarter November 18) rises, 178. 54m." ; southy 
Ih. 43m. 9 sets, 9h. 37m. ; decl. on*meridian, 18° 13’ N. 





Planet Rises Souths Sets Decl on meridian 
h m. hm hm ee gg 
Mercury 9 37 13 17 16 57... 25 II S. 
Venga... ... 6 49 II 27 I6 5 .. 16168. 
Mars ... ... 10 39 14 23 18 7... a2 S o 
[puer 0 4 35 9 57 I5 19 °.. o 915 a 
e 20 2*.. 4 4 .. 12 6 .. ar IGN, 
* Indicates that the rising is that of the evening e 
OccBitatio® of Star by the Meen (riffle at Greenwich) 
Nov. Star Mag.  Dimp Reap. on Neh ee 
Inverted mage 
5 h. m. "3 9o o 
I4 ....e1I5 Tauri "E asks 4 2.* 5 . 139 295 e 
Nor. oh ° "S z . . 
16. 3 Saturn in conjunction with dnde3° 3' north 
e e of the Moon. sg: -° e 
e : . 
e Varias Sers e G 
Sar RA Decl - : 
U Cephei © 522.81 15€. $ Nov. ifa E « 
ey ae 0 5272 I ov. mo 
R Ades s 2- 96... 24 31 N » 18, - . 
Algol .., .. 3 o8..4031N » 14 O45 m 
x » 10,21 34 m 
¢ Geminorum 6 57'4 ... 20 44 N. ... ,9 18,21 3087 
U Canis Minoris 2.. 839 N... ,, 18 M 
R i "7.. 72372 N... ,, 18, 2, CS 
S o.. 63N... ,, Ié e.” 
U 3.. GION... ,, 18, Af e. 
4e So. mo» oD = ] 
'9...33 IA IN. ... y ». 0 ogre 
7... @ 43 Ne.. 16,19 o Ad 
'9..57 50N.... 5, % 0 85» "ue 
© M signifies maxmun?, sx migimum. * 
Moor Showers . EA 
. 


November 14 is the date of theeZeswia shower, R.A. 149°, 
Decl 2° N. , . 
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THE EROSION OF THE ENGLISH COAST. * 


HE o meeting of the present session of the Geologists’: ° 
; T PE n eor laco last aa at Üniversity e 
Co 


when an ad was delivered r. W. Topley, 
ent gf the Association*and Secretary ofthe British 
ion Committee on C Erocmn. The subject o " 
address was “Tho Erdtiqn of the Coasts of England and 
Wer” e e. i 
Mr Topley, V his address, 
. . . 
. H e * * 6 e e 
. e m . e 
. . 4 à ss: e 9 * 
e? G . 


. 
feferred to Taeegreat serice * : 
* 


e much attegtior®to tl question 


e i e [T1553 
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CENTS E 
rendeied to the country by Mr. 9. 
t erosion, and to whom 

Commqgtee was y indebted. The 
the aid of diagn and drawings 
ibe fhe mode in whifh the sea acts 


the British Associa 
speaker then 
onthg blackboard, to 


Ma de dren and statedgthe rate at whifh erosion 
is place in different perts of the country. It greatest 
coast of Holderness and Norfolk, where th sea gained 


pu 2 to 3 yafds per,year. 
and dunng exceptional efles the rate was much 
er. Qmmuary 30, 1877, of Norfolk lost an arere 
of 3 yards for several miles, near Bacton the loss was 15 


But 1 


long the 
on the jen] at the average rate of 
da 


yards. Typical mstances of erosion cited, affongethe 
places mentioned being Folkestone, B on, Wogthing, Bourne- 
mouth, Westward Ho | and Pem i The speaker then 


went on to describe the beaches and their changes, and 


to disouss the effects of and artificial popa On the 
south of the shingle tragelled from west to east, 
and if left to ould form a natural pÉection along the 


greater part ef the coast, and the average amount of erosion 
would be smal, But in certain places Jand-owners, town- 

other co ions desired that there should be no 
loss of lgnd, and they erected groynes to collect the le, and 
ro robbed the coast to the east ofits natural protection. Worthing 
was heavily groyned and the abingle largely collected, butqust 
east of the town the coast, was rapidl® receding. Folkestone 
pier was a large groyne which had collected an extensive area of 
shingle on its west side; Copt Point and Eastwear Bay, once 
oP otected by a continuons of shingle, wersnom nearly ber 
and the coast was rapidly going, At t Påint was laid 
eut for beldinga and gout were Pd en ciens: 
advertising '' ble freehold building lhd,” was seen 
half-way down the cliff Natural were sometimes 
recklessly d and this was 6 cise ai eg 
Head, where ironstone was quarried from the and 
fọrtshore; the reef had held back sufficient shingl to 
pigtec ghe lag to the west, but when the reef was re- 
med; rafidly receded. 


andes ilo 

portant ‘a‘uingle storm might w up as much 

Pehi be taken in many months, but the te amount so 
noved enormots, ahd must tell in e. It had been 


ed tht the shingle removed near Kilnseg in puso d yaani 
banky3 miles long, 31 yagds wide, anc 6 feet deep. 
lt was to note that the erosion of that’ part eof the 
coagt averaged only from three-quarterg of a yard to aSyard and 
alid: per gear for aure viis before the shingle trade was so 
largely developed ; but later on, owing to thetloss of the shingle, 
thearate of on rose fro SS C yarda per year, Te 

might not be entirely due th e canse mentioned, but it cledtly 


A m 
of Holderness 
the Humber and the Wash, and there formed banks of sand 
fàd silt of great hindrance to navigation, but when reclaimed of 
gr agricultural value. t estimates that the area 


3 





Fond Pan ago. Although thetreneral result of a 
q waffless serious than was generally rippossd, 
endent that greater P was requisite ove? 
land-owners and public bodies alorfz the coast. 
now, vested in the Board qf Trade might be more rigorously 
and syst cally applied, or fresh powers o was 
ja esirable along the south coasta as thel the 
was enormous, area 
meg 
e . 
OBSERVATIONS ON HEREDITY IN CATS 
WiTH 4N ARNORMAL WUMBER OF TOES 
I confibuted amarticlesto NATURE (vol. xxix. p. 20) 
u this subject, giving an unt oP my observations 
fom Lbs up todhe date at y ch th per was written. Thes 
last obeePratfor? was concerned with à far] 
e. * s e e 
vee 


. . . 
. * sone 
* . * es 


V four maléjbby -npon 


Redmarf?who had given | kittens, all of which possessed the ubnormality to a wery marked 


extent, This was the first family produced by a female tabby. 
(and ht tortoiseshell) cat which, when born, was the most 
abnormal form which had come under my notice, possessing two 
extra toes on all the paws, £.« seven on each fore-pew and aix 
on each hind-paw. Whe tight paws of this cat were figured in, 





Fio. 6.—Right hind-paw from 
below, with extra t>es. 


Fa P aer moral" from Fic. NC cord” fom 


tho paper referred to, together with the corresponding paws of 
a normal cat, for comparison These figures are now repro- 
duce in order to illustrate the present paper. & quote the 
d ion of the from the previous paper. ‘‘It is seen 
extra tags fin the fore-feet) are those labelled a «nd B 

e er efig 2), and they confer the extraordinary breadth 
the foot. most recently added is B, which is still 


e e ° a z ° z 
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partially cofiesced with A, and has but one pad in common 
with it (Fig. 2). . .. There ls seen to be an extre pad behind the 
additional toes, of which there is no trace in the normal foot." 
In some famules to be desmibed, and also in two previously 
noted, the large extra toe, A, is present, while the insignificant 

Hex (Fig. 1, 1) is absent, and thos the paw appears extremely 
the hind 


* e 
- 
wi (3), a female tabby shd slight tortoigesh kitten, with , 
epum de seven toes like the mother, and sembling * 
her in the difference between anaic 2 ht mt : 
most gbnormality, was anore adyan e e. 

P sal the toes—eren that marked85—possessed separate 
frone pads On the left fide, however, the boe marked B eos- 

no e pad. The hind-paws were like those of the 
mother, six tees with front pads, This 
kitten eras given toa and will be again referred tile 


al h with only the normal number 
-paws &s 6) “there is little doubt ¢hat the 
1$ 


innermost toe hallux lost in®the normal foot . . . > 

The second exffz toe is that labelled A. . . . On the under side | ẹ ghe next end last (of four kittens) ap the present 

(Fig. 6) al] the toes have separate Pads, and there is an addi- | time was born about [NN I, 1886. (I), a emalé tabby kitten, 

Nona, ind the extra toes,” which IP sometimes fused with | was gormal (2), a emale tabby kitten, possessed five toes on 
ind the normal toes. 


abno. toe (naarked a, . I and 2) wis present instead of 


of the mother. (3), & male sandye kitten, poe seven ton 
on the left fore-paw, tho innermost (polle) i 
small and rudimentary, while the right paw duly six 
toes, the pollex gbsent, althongà both abnérmal toes (A 
and B, Fige 1 and 2) were present. this kitten fhe difference 
between the sides is thereforedhe reverse of thafin the mother. 
The hind-paws six toes like those of the mother. 
(4), a iala kitten, —by far the most abnormal form 
T has yet come under my personal notice. Both fore-paws 
have toes, each a seperate front pad, while the 


the fore-pavws, the fe were very broad, because the-large 
This cat produced her first family, described in the previous X 
p&, on July 10, 1883% Continuing the observations from that 
te wert family fof four tabby kittens) was born in Jane 
1884. (1) and (a Nom ecu eine (3)—* 
fe toes on the fore-paws, cach toe with a eepe 
rate front pañ, and a bifid kjnd ped (distinct from that for the 
toes) to the two inner toes (1 and A in Figs. r and 2); the toe 
shown in tho figure god t in this kitten is of course that 
B—the $e added in all cases. The hind-paws 
six toes cach, as in the mother,and with the same 
arrangement of pads as in her left hind-paw, 1e. with separate 
front pads to each toe (ss in Fig. 6), but with the hind pade for 
the extra toes I and A nous with those for the four 


seven toes on the right fore-paw ; the 

separate t in the case of those for the toes A B, 
Fig. 2, which were slightly fused. The hind pad for the three 
innermost toes was quite separate from that for the others. 
This paw, in fact, almost exactly resembled thet of the mother- 
cat on the same side, shown in Figs. 1 and 2 The left fore- 
ee pies oe ees ee 
2 - &beent. The pads were in other respects similar to 
those of the right paw. Thus the relative amounts of abnor- 
mality on the two sides are as with the ones tha Pee 
ance on the right side in both cases. But the difference 
is here er in both directions, the right paw having rather 
more ty than in tbe mother, because of the less com- 
plete furion between the front pads of the toes A and B, 
while on the left side the abnormality is much less than in the 
mother, in the complete suppression of the toe n. The hind- 
pas were as In the last kitten, and similar to the left hind-paw 
of the mother. . . a 
The next (o three) born tember 22, I ) 
a female tab ore wan acta D 

possessed seven toes on the right fore-paw, with tgpereto front 
pads to each toe and the hind ped zs in Fig. 2. The inner- 
most claw was double, the two divisions being arranged ee 


sepesate 
of the I on both sides is pertially divided (towards the 
) into a large upper, and rather smaller lower? division. * 
this tenddhcy towards a vertical proliferation hys been already 
described in ong of the kittens of the fami September 22,* 
1884. In the hind pads this was also the most abnormal form 
yet seen, for, interior to the normal fused hind peds for tbe foar 
normal toes 2, 3, 4, and 5, were arranged three forming en 
almog continuous series with each other and with those belong- 
ing tò the four normal toes. These three padi ie 1n, 


small, was somewhat separated from the hers, and 
Greil] associated with the internal side pf the fused normal 
pel. ‘The i for the toes 1 andy £ were fused, but & 
distinct furrow in ed the line of seperation. There was no 
practical difference between the fore- ws of the right and lefts 
Ede. The nght hind-paw seven toos, oythree more 
than in tbe normal animal. This is he firai time I have 
come across so great un abRormality in hift paws, pithough 
Mr MA e EE righting lek aides in two- e 
individ All the seved toes are large and distinct, and hse . 
separfite front e interior to the normal fused pads, 
and contingou® with*them, Is an ill-defined seriesfofethrol p Pe 
irregularly diminishing in size towardsthe interiorPantl cro 
together so that the innermost 1s not behind tpe innermost 
toe. The foot is somewhat defi The ] -paw 


paw is far the mother's paw of the same side, in abnor- the usual six toes with e front pads fused 
mality. eThe oft Tore pa T eas Gig Die n ed B being bind pads. : 
absent Otherwise arrangement of pads was sj to that I now return to (3) of the fgmily mentioned before the lest— 
shown in Fig. 2, Hence this paw i1 moie that of the highly female tabby which was to a frien 
«he mother on the same side, and both fore-paws compare with | in This cat produced a family (of ) on July 10, 
those of the mother in the zame manner as those of No. 4 of the | 1886. 1) and (2), both sandy male kittens, were normal; 

last family, the only difference being the even er abnor- | and (4), tabby female kittens, wgre like the mother, possess-* 


mality of the right paw in the present instance. e hind- 
six toes with separate front pads and continuous hind 
eee. A ceed the mother: ( dio s female 
e itten, possessed seven toes on both The 
aie e: Duda on Goth paws was stiller to. that Ub. We 
Jet fote paw oi sho monien a that the toe B could not be 
to possess aont at The hrgd-paves were as in 

the last SEN Ee Jet hid ea aL the roD er, 

The next family (of three) was born in September 1885. (1), 
a female tabby and slight tortoiseshef kitten, the 
normal number of five toes on the fore-pews, but the foot 
pormal kens, This was 


dola’s kitten the deft fore-paw is somewhat less abnormal . 
the right, because the toe 1 je yery smal, although it possesses 
A font pad separate fom of a. Of course the pollex* r . 
has a distinct front There is a single, although somewhat œ 
divided, bind pad or the three inner toes, separateefrom the 
norm behind the four outer digits, On the Tighe rid qe "^ 
pen e, but the arrangement of front and hind pede is £ 
same as that on the left side. The hind-paws have e and è 
distinct frogt on all the six toes of both sides, and had 
of the toes form a continuous series those 
the normal] digits. . 

"phe fore-pows of Mr. Whife's kitten arp veilt simi dp : 
every respect, the toe B ang ely right sale, 9 
and the arrangeuftnt of being exactly the same, i E 
the | mind- sonly differ in the fused hymd pads fog the e 

-toes E somewhat! seperated from those belle Pih north ay 
* © e a . * 
s m . 
: . Li : . «et, e*' 
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digits on the left side, while the two sets are continuous on the 
night paw, as ın Prof, Meldola’s kitten. 

All the observations recorded in this paper were made in 
Oxford. The abnormality has now been obeerred through nme 
generations, and I-have recorded notes of ten families, so that 
now there 1s sufficient material to present in a tabulag form. 

The notes giyen in this paper are much more complete than 
before, becari the families were bornein my own or in 
that of a friew living near, who kindly gave me every oppor- 
tunity of paking notes. The resaks, however, would have been 
far more extensive if I had received intelligence of the birth of 
families ın various quarters to which kittens had been sent. e 

I believe there is little doubt that the next period of thee 
yedts will produce much better 1 in this way, for at the 
recent meoting of fhe British ion at Birmingham I 
exhibited the cats, and was able to give away three abnormal 
females to scientific gentlemen (Prof. Haddon, Prof. Meldola, 
and Mr W. White) whg I am sure will assist me by sendmg 
complete accounts of all the families born, I remarked in my 
last paper on the immense s of heredity which was shown 
in thg ere fheg recorded, remembering that the 1esalts 
yere‘in all cases due to the mothers of the families. The con- 
tinued observations now published serve to illustrate the same 
facts, As I said before, ''it is tically certain that the 
fathers of the families have always Beet normal" There has, 
indeed, been an abnormal male cat in Oxford for the lest two 
years—one of my kittens which I gave to Prof. Moseley fora 
museum specimen, and which has been kept in order that 1t may 
be quite m&ture. But this cat lives at some distance from my 
house and that of the friend to whom I gave the female kitten 
in 1885, and it has never been seen in our neighbourhood, while 
numbeis of normal cats have been seen in company with our 
abnormal females, But nevertheless a family contmining ab- 
normal kittens was born in a house near that in which Prof. 
Moseley's cat is being kept, and of which, of course, the latter 
must be the male parent. Unfortunately, as in so many other 

I was to obtain any data, and the kittens are, I 
believe, all dead. 

We@herefore seo 1n these observations a proof of the extra- 
ordinary ease with which a distinct breed can be uced from 
a ipontaneouaiy appearing vanety. In spite of all the swamp. 
effect of continual and uninterrupted crossing with the no 
fim, I have never been able to record a normal family, while in 
many cases some of the kittens were gqual $p, or even , 
the abnormal t inher peculiarity. This being the cate, it 
1s Clear breed woufd have been quigkly established if 
abnoimal males had been selected to pair the abnormal 
females. These observations have, therefore an interesting 
bearing upon the existence of such a local breed as the tailless 
Manx cata, es Prof. E. Ray Lankester pointed ont to me when 
talking over the subject. f, Lankester supposes thet a tail- 
less individual appeared spontaneously, and that it was con- 
sidemed interesting and a curiosity; and when thé abnormality 
re-appeared in some of the off-pring, these were kat in preference 
to the normal forms. It seems quite certain that he result t 
have been produced in this way, and I have arranged with Dr. 
Grabham, of Madeira, that some of my abnormal kittens shall be 
sent to him to turn loose upon some neighbouring Atlantic rock 
on which rabbits are the only other living mammals. I should 
add that Prof. Lankester found a support for the theory of the 

of the Manx breed of cats the fact®that there are 


taille 
e tailless breeds of other animals which are aho fashionable in 


the locality, and which seem to point to the existence f the same 
peninga or taste working upon a spontaneous variety. In 
act, as Prof. Lankester suggested, the le may have rather 
looked out for other taflless or abor nali? shorbtalled animals, 
when their interest had, been excited by the existence of one such 
breed. But the observations here recorded have also a beartng 
upon those cases in which natural, instead of artificiel, selec- 
tion has tonsa Granting, as I Qelieve we must 
ĝo, that some tive characters of importance owe 
ther begjnning to flashes of stra or “funcHonal ongin- 
ality—appeanng suddenly and spontaneously in one individual? 
as the extr& digits appeared in the ancestor of my cats,— 
we see ffm there observations that in spite of all the affects of 
constant inteicrossing with normal forms, there would be a 
móÉL perustest offer of material upon which natural selection 
might work, for the variation would appear to,€ greater or 4 

extent in a very jarge propotuon of the individuals of the Sirion 
e agun and agun the peculiarity wqpld 

8 Š 
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*few incMes above the cluster of burneré, drgws 


be inherited im a form equal fb or even beyond that of 
It is therefore of interest to*actgally test a few insfànces in as* 
complete a manner as possible, t&king cfe that only one parent 
the alfho ity, for tĦis is hat must have hep 
or the firtt few g&neratiops of any such Fanety which originally 
appeared in siagle individualin & natural Mate It is cMefly 
with the of of adding another to the instances alresdy known 
and worked eut that observahons have been en, 
and will be continued andfgendered as complete as potsifie. It 
t&d scarcely be pointed out that such instances ¢ffer essentially 
from all the cases in which breeds of domestic anisftals have been 
establish@d, for in these well-known and ns Breeds 
heredity has uftdist&bed ion of the field, without any 
confliction e a the ru aunorat] forms, except indeed 
in the case of the first family produced by the original parent of 
certain breeds of which the pecifharity c? wed spontageously 
in a single dividual, asin the breed of ''Dweg' sheep. 
° EDWARD B. PofLTON 
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LIGHTMOUSE ILIVMINANTS  . 


HE details of the construction of the three towers and 

e lanterns, and of the lenses and lamps in each lantern, of 
the magneto-electric machines, and of the gas-works, have no 
doubt been placed on record, and will be reported by the Trinity 
House engineers. But the following may serve as e general 
description of the arrangements. 

Three low towers, conshucted of massive timber? have beer 
erected S a line inland fiom the higher of two permanent 
lighthouses om the South Foreland, thee t being 245 feet 
distant from the lighthouse, and the three se one 
from another by ners of 180 feet. Their height, varying 
with the level of the ground, so that the lanterns may be on the 
sang level, is from 20 to 30 feet; upon these structures rest 
three similar lanterns about 20 feet in height and 14 feet across. 
Within the lanterns are columns of lenses pix d Live epymite 
sides of a hexagonal framework which rises from to near 
the top of each lantern. The whole ork can be made to 
revolve so thageither column of lenses ge&y bo made to face in 
any direction; each column consists of three or four similar 
lenses superposed, but the lenses forming different columns awe 
different in their and structure, and in size, One 
column in each lantern consists of lenses d to the 
divegent rays which fil upon them {fom the source of 
light neo a level sheet which spreads over the 








cen 


lagi, but not downwards or upwards ; each of lensef is a 
segment of a cygnder, end may be d as a cylindrical 
lens. ‘Bhe% column in the gas and oil lait 


A lenses designed te gather the divergent rays, fotinto 
but into e single cluster or cone of small alae bey which is 
sent forth horizontally in any one dgrecffbn. A Id are 
made up of a central circular lens, surrounded by prisms* 


parent. e 


surface of sea or 9 


and segments of such prisms, the whole fitting into a rectarfrular e 


be called annular lenses. The - 
column of lenses used with the ig light conaimige of 
indrical lenses with condensing prisms m front of them ; 
the cylindrical lens flattens a broad cone of light into a fan,ghe 
condensing ptisms close the fan. € g . 
Tho size of th® cylindrical lenses placed in front bf the gas and 


frame , they ma 


electric lights are The annular lenses, of which 


LÀ 


9. 


oil lamps is the same, but the lenses x ont sof mich ge k 
4 


each 6 feet 3 in 
lenses e gasjantern 


form a column in the oil lanto, 
height, whilo the four superposed annu 


are cach 3 fest 9 inches 1 haghi, Banana annular lenses e 
eet 5 Mches. 


have the same width, namely, 3 

The electric lights are large arc lights, suppli with the 
electric current by three magnetótelectric , which are e 
worked by thé steam e in the engme-house built for the 
ordinary work of the station. The electrical appamtus 
construction of Baron de Méritens. .* 

The gas-burners tried hitherto are of Mr. W 8 COD- e 
structifn, i each of a multitude of small fishtail gets on 
brass stems about 6 inches long and an inch one fiom anéther, 
arranged on the same leva in concentric rings. tall funnel, a 
to- 
gether into tha form oga ball. TM number of concentrfc rings 
may bg changed quicklyeeo as to increase or reducq the sige of. 


Ig thoes 
e 


f Übpehminary of Alr. Verna Harcourt to fha Boayl of Tado off Ki 
Hae a aM kuhu exhiMtod at the South Forclagd. e. 
. ce * . 
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m e 
that is, it often happens that the position of a lighthoase may be 
seen by the illumination of cloud or fog above or around it, when 
its tion would be unknown if canal light from a smaller focus 
were directed almost wholly towards the mariner, and not allowed 


















ee 
e the burner a diameter of abou? 4 inches with) 28 jets, to a 
“maximum Of 11 inches diameter anf 108 jets. 
The oil lamps ar& of the Trinity House pattern with six 
* co ic wi and are fed with oil e 
is mantMactured and sored ata shor? distance 


gas e to spread. 
from®the experimcħtal towers, and supplied a meter to (10) To gst further whether in mist or hare sudden flashes of 
the gas-bumers. a powerful beam of light are noticeable when an light 


For the observation of the lights, which were fist sh in | maintain constantly, ow waxing and waning , Would 
the week beginning March 30, three lyfts have been erected at | not be noticed. r ee 
different wir s along a line perpendicular to the hne of tMe*| Itis likely that other subjeots of mental ing’ may be 
towers, and line been marked? showing the | suggested by those experienced in lighthouse illumiffition, or 
distance from the central tower. Tho lg ouse-Leefers ho | may eccur as the experiments proceed. But, taking those above 
are stationed in one or other of th utt instructed to | enumerated in order, 1 will attempt to indicate the conclusions 
make hourly o X ations the e the lights are ex- | which at present bable, and to make some suggestiens 
hibited, expressing in figures their estimate of the relative defo points still 5 be m igated. s 
brightness of the three lights? When the night is misty the (1) It ap that the six-wick ofl,lam hind the annular 
keepers instrictef to patrol the line, of posts, and to record | lens sheds t of as great intensity a$ the en-wick lamp, 
the ice at which each light 1s lost'or be@omes visible, To | while its consumption of oll is much er. Probably this 
avoid pod in favour of either an old or a new mode of | result is due, in part, to the fact that fhe outer ring of fiame 
lighting, es have been labelled, and are called A | which the seventh wick adds is farther from the focus of the lens, 
(c ogti icity), B ), end E (ofl)? The duts are numbered. | while each ring of flame is partially opaque ® the light from the 

091 is rather more than" 700 distant from the central | rings inside it ; and pertly to the that the seven-wick fam 
tower, No. 2, about 1} mile, No. 3, aj miles. Steps have | has not yet been ht-to so perfect an adjustment of od- 
also been taken to obtain estimates of the relative htness of ply to air-supply as the aix-wick lamp. 
the three lights from observers at greate&distances. To secure mp ds not know whether any oiblamp used in other than 
the identification in each hut of the lights observed when all 
three are not visible, three tubef have fixed 1n each hut 
directed towards the lights A, B, anti C, and labelled ac- 

e. 


lish lighthouses is such as to ment a trial agminst the 
Trinity House lamp. : 
(2) Some observations have been-made with Mr. Wigham’s 
burners with 88 and with 108 jets, which seem to show that with 
as with oil, behind the annular lens, no in intensity of 
results from the circaposition of another ring of flame. 
Some evenings should, I think, be devoted to trying this 
question out. The value of ex-tocal light behind an annular 
lens seems to be almost sz/ as regards intensity, and, if so, it may 
be well to use with revolving light a smaller flame than that of, 
the six-wick lam ExceYent experiments on this question can 
be made with M. Wigham’s burner by exhibiting on a clegr 
Might through the anmnlar lens one of these burner$, whose size 
should be reduced, after an interval sufficient for photometry, 
from 103 jets to 38, end #0 on to tha small ertsen, meau mg 
each change the consumption o t probably 
be found that a large fraction of the direta light is still obtained 
with a relatively small consumption of gas, and mh die &ccome 
pen advant a log temperature within tern. 
Sates Bios be Sh should benade with a cylindrical lens ` 
and with the naked, flame in the phot®metric sh e. 
At present one other gus-burner besides Mr. Wigham’s has 
been tried, a tn-ring gas-barner devised by Sir J. 
which hes ‘given an excellent yield of light, Two others, by 
W.S and Co., and by the. F. Siemens Compegy, await a 
tal. he problem which the maker has to solve ia T kas 
much highly luminous flame as possible into a sphere of 3 or 4 
inches diamefkr. . 
,, Where gas to be manufactured expressly for a lighthogse, 
it would generafly be best to make cannel gas, bat near a town 
where common gas could eamly be laid on, it would be cheaper 
to use common It might, therefore, be worth while dunng 
the course of the experiments to charge the small gas-holder 
with common gas, and to note the consumption and the 


developed. It would d be found that with suitable 
oat, 


tordingiy. 

The huts serve for measurements various photometric 
nfethods of the light s&nt forth from ]anteri$ A number 
of such measurements have already been made, the results of 
which have been communicated to the Boerd of Trade by the 
'Tunity House. 

Near the engine-house on the South Foreland a long guliry 
has been built, in which the light emitted by the various lamps 
emfigyed@or prophsed to be employed, can be messfred so a» to 
ascertain the value of these lamps independently of the lenses by 

: which, within the lighġhonso lanterns, their apparent brightness 
is variously augment e ° 

The experimental inquiry thus instituted will serve — 

$1) To ascertain the amount of hght given by.the six-wick 
and seven-wiG oil-lamps, and of other oi-lampe, or modifi- 
cations of them (if gny) which may be proposed for lighthouse 
service. e . . . 

(2) To ascertain similarly the amount of Hght ghen 

: wan pu ren on dicen scales (a8, 48, 68, &c.) wih 
eren es consumption, and, theaght well, with 

t gual igs of fein 

é Se d gas, and to test other gus like 

e a To i and trustworthy measurements of the 

» hight the eléctriowerc with ous carbons and with 

teüisions and tities of electricity, and to test the 

e of the De Méritens magneto-electric machineg in con- 
verting mechanical into electrical energy, and whether they 
wormrithout diffignlty or risk of break-down or need oi Tepa or 
loss of prs; to test the working of the De Méritens 

e»  Cleetric lamp, and of other electric lampe, if thought well. 

f4) To farnjah additional dat for estimating the ost of main- 
meu Dach mada oP producing lilt a candles for 
one hour, m u h on the various 

EAs sh ert a e Eon ~ e 

o measure cagucy of the lenses emplo 1 

wit flames ofedifferent Penal their foci. dad ind 


e (6) To prove imentqlls (if such f be@desired) that 
2 or gor # similar ditor ee 


burners the chief disad e in using common gas was the 
vo developmemt of hi e same light being obtained from 
consurfiption of a larger volume of lower priced gas. 

(3) Many measurements have been made in recent years of the 
light of the electric arc, but the difficulty of measute- 
ments of so variable a Bght, and thé uncertainty at to the 
standards of light employed, and the erences between 
one arc light and another, aecording to the electric current and 
the carbons employed, make it desirable to have further 
measurements of the electric light at South 
* Photometry should be accompanied, as wi and gas by @ 
measurement of cónstfaption. The mechanical energy absorbed 
tan be measured et the strap which connects the magneto- 
electric machine with the steam-engine. The electrical energy 
developed can be measured in tension maintained, an@ quantily 
used, at the leads connecting the machine with lantern A. The 
cost of each horse-poWer per hour on the actual scale of wor Ming 

t the South eland must te already known. The rate at 

hich the two fofms of carbons which have been tried are con- 
surged is also known. : » 
. |Y > 


* or # times as much light as a single light gives. 

e (T) To ascestain w ligh(is suffüclent to be visible from its 
a horizon on a tlear night, and in what ratio on “the average of 

hib prey eer ar ty of a light at great distances increases 
vith its totaPintensity, or lens area, or proportion of red or of 


s bino roys, ° 
(8) @o tat the effect of the variations lest named in Mire, or 
€ mist,*or fog, or rain, or snow, that is, when the air is made more 
or less particles of liquideor solid water of various 
- Sizes goepended ineo? filli h it Such testing*may be* 
© netie @ither photometrically, whicif is enly poguble in t 
and ab small distances, or by observations of the distgnce at 
© ghich, esci? ji Sian féa pears. e 
* e (9) To e guest of the utilitpof ex-foxaMlight, whetfer, 
e M x. Nd e * ? e e 
e coe P , né 
7 e . É ee ee ` . r4 e? 3 2 
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advantage over The beam sex forth from a single lens. I believe 
it will be foufld that the ielgtive brightness" of tfro, er more, tq* 
one, will be maimtamed at an t tiap waca the NP 
e tm ° 
ble 6 ^ 
ust 























It is essential to the value and significance of the photometry 
tbat simultaneous electrical measurements should be made. 

The possible variations in the coupling of the magneto- 
electric machines, ın the rate of running, and in the nature, 
form, and adjustment of the carbons, present a wide field of 


which permits gf photometry, byt that, when the mne 
lost at 5 piles or goo yards, the triple ligit will be in 
The actual f corresponding to these con 
be found, the Tiinity House Commuttee will then be able to 
judge in v cases meh an extension of range is worth the 4 
increased diture. e e "o. 
e git the case of the electfic light, the observations which have 
y been made shoy that 1t loses in haze a Iefger proportion 
thag Deh n flames. Fuither observations on this 
point of gmucy interest and importance The most 
valuable are observatioM@ of the distances at which an electric 
and a gus or oil light, whose relation m clear weather 15 known, 
cease to be vimble. Such obserwgtions are gabe Geel 
observations, in which the lights observed are brought to an 
equality of minimgm a iable brightnesf, fd the gistances 
at which their brightness is equal are measured, ese are 
dependent upon the weather, and may be practicable on only a 
few days in each month. Syll more rmely will the epportunity 
offer of measuring fhe lights in huteNo. 1 through, slight ani- 
form mist; but such measurements ought to be made I 
would suggest the posmbility of testing in the photometric 
she an artifigel mist produced by blowing steam from 
the boiler the adjó& ning engine-house into the middle of 
the shed. . 

It is said that Faraday proposed at first the ure of a very small 
lens with the electnc light. Unless conclusive experements hava 
been méie on point, it may be well ad place the experi- 
mental electrie light in the focus of a,large@and of a rmaller 
annular lens, each subtending the same angle, and to note 
whether the effect differs. z 

It might also be worth trying whether biform with a small 

number of jets to have the same ill power 2s 

€ oil, would be better seen through slight haze The tral 

would not be between gas and oil, but between placing & fig 

light behind one lens, and placing half the light of 
two su lenses. 

(9) ig tts nearness of the lanterns, the illumi- . 
nation or halo Which spreads round of them in a fog seems 
almost to blend. That which sunounds the gas lantern 1s got 
much greater than that around its neighbours on gither side. I 
"do not think that, on the one occasion on which ve seen the 
lights in a fog, the ex-foeal light was of mu ice, e 

If ouse lantern was surrounded by a mist 3r cloud ex- e 
tendin enough lateral! to extinguish its principal beans, but 
so?li! eater ipis to w the scattered light to fall upon 
a highegstmtum Of cloud the position of th iiome mgh! 
Sis seen from jhe illuminatiog of the cloudfabove i. * But o 
this state of things would happen rarely in most places, and a 
better plani of tirnumg edidere rà an the addftigp to a burner * 
of rings of ex-focal e would be to employ the prams. ‘'‘ 
to a second beam skyward. Whether the gen ulumina- g 
tion abowt the experimental lanterns has been visible when the 
three centres of light were not visible to an observer toygrds 
whom the beams were directed, may perhaps b@gathered from the 
record of observations. 

(10) Whey engaged on a cleanpight in judging of the exfti- % 
mental lights, tie of the observer is continu@lly caught by 
the sudden flashes of the Calais ligh& “The revolemg light at e 
Gnsnex 15 equally visible, but does no? catch she eye in*the 
same m@nner. It might be well to try on some ratheufíhifty 
night, whether, 1f one lantern lone ere lighted, and dunng 
successive ers of an hour the light were dfternatel kept s 
steady andi in some such froups ef flashes as the Calais 
light, the observers patrotlng the line of posts became awtre of . 
the light at a greater distance whem it was flashed than when it , 
was steady or revolving. Even a slight mist is a great leveller 
of&lisunctions, but it seems possible the use ME pet, ind .*» 
increase the range of a light as much as an addition tp its i ith 
or size. 


ee 

„The contmuance of the experimental working for Many months 
will serve for getrlal of the trustworthiness of the Dep Ménten’s 
a 9 for fighthoos service. > 

4) The of maintaining a lighthouse supplied with has 
been verg variously estimated. ue vary [im lace to place; 
especially with the price of coal, The ®ctual working expgnses 
of oil lighthouses on the English coast, and i ouses on 
thg Tiish coast, with allowance for the price Fe and labour, 
shOuld furnish trustworthy deta for a dbmparison. But to com- 
plete these data the quantity of light produced and utilised in 
each case needs aleo to be*known, and as both the oil and gas 
bumers trigd hitherto at the South Foreland are of the service 
kind, the photometry now in progress will supply this knowledge. 
Some information may also be gathered from the expenditure on 
each illuminant at gthe outset and during the course of the 
expegiment. It shouM be ible to state, uf it were desired 
to maintain on the South Foreland a light ‘of 50 or I00 or 
200 thousand candles, what its annual cost cost would be with 
each illuminant. 

(5) Although the action of lenses is mainly calculable, and, so 
far, does not require trial, it is modified by two quantities which 
vary slightly, namely, the reflection and absorption of light by 

ass, and js affected to some extent by errors of woikmanship. 

t will, therefore, be of interest to obtain an exact companson 
between the light emitted by a naked flame, and that from the 
same flame concentrated by different types of hghthouse lens. 
The prediction of the effect of a lens is less possible when the 
illuminant is of me ; and the failure of lenses, constructed 
for use as a revo E with gas, to utilise (except by 
broad the beam) t produced at a distance of more 
than two dr three inches from the focis of the lens, if they are 


{@und to faileo far, may be worth demonstrating. 

With the electric light a very close co ence should be 
found between the calculated effect of the cy ical lens and of 
the condensing prisms and the results of photometry 

(6) The measurements which have been made of multiform 
gp: and oil may be taken to show that any number of lights at 2 
ee on which one 

ight causes ; or assuming that the abre mu® be the case, and is 
involved ingtig conceptiongf comparative illumination, the pro- 
rtional vanation of the photometric resuM with the changes 

m uniform to biform, &c., on clear nights, gies evidence of 
the trustworthiness of the photometric methods. 

(7 and 8) The two questions, which I have numbered thus, can 
hardly be wfated separately, since clearness differs only in degree 
fom slight hare, and ae haze from fog. Together they con- 
stitute chief object of this inqmry. e. 

Te observations of the experimental lights which have been 
made from a distance, may be ed to yiel hen they are 
collected and E EA: much information as to Whe distances at 

ts 


' 


which the several have been seen in various weather. But 
the changes which are necessary when photometric testings are to 
be made, or when an extensive programme is to be exhibited, 
must to some extent have interfered with the observation of the 
es due to variations in the of the atmosphere. 
It ht be well for at least one month, to show e sme lgh 
Tengi! , and to mform the distant obaei vers that thisgras about 
e to be done, in order that therr observations might have the more 
value. A single light of each kind shown through the cylindrical 
lenses would serve as well a» multiform Yghts, end it would be 
best to use that size of gas-burner which had through the lens 
equal illummating power with the gx-wick oil lamp. Unlegs, 
indeed, it is assumed, as I chai be inclined to assume, 
equal lights from gas and oi! have the same power of penetrating 
kze; in Mme Oe be more instructite to show fro 


~ 


tower A a nogle c light supphed frgm one machine, an ° 
from B and C either or oil also single, and either oil oi gus Somg of the questions raised in the latter pert of this geport À, 
of such mre and number as to have at close quarters on a clear | might perhaps have omitted, as having alread ivedan e 
mght an WJuminating power equal to that of the electric light. A | answer, if, while thi the matter over, I had able to 
clent series of distant obs®rvations of these lights show | consult some of the experienced members gf the®T House . 
(1)grhether the electric light meintained gts equality with the | Committee who are charged with the conducf of this ing EE. 
larger hydrocarbon flame alight haze, or became mpre | have ventured ‘here in*wptng, as at other times by word Of 
nearly equal to a flame of much less initial brightness; and (a»| mouth, to make the suggestions which ha scene to%me,® o 
whether the taller beam of multiform oil or gas had much knglring that ghgy will receive" friendly sttenmoneif they ud ` 
e . e , " . z s, E € . i 
° LÀ e a . . d e. 
. "UM. Lm ? E we 
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, biie to the Çommittee, ande hoping that gome of them 


be ofssecti Signed) 
SLLLEN ge 


e A. VERKON HARCOURT 


= 

Bife? the f E preliminary PEN DE 
Be i GUT hat to an end, 
m a complete account of the apparatus, ob,ervatl and test- 


zr pee published by the Committee of the Prinity House 
who of the inquiry, followed by a statement of the 


Tiga ae hich the Committee have arrived. id 
I propose"to singe the-remarke $ have to oder ander the 
following heads :— 


L-—-Apparatus fon the exhibltlan gdlthe ¢ experimental lights. 
11.—Arrangements for observatio 
III.—Photometry. 


IM non a lights. 
-y Range of in hary weather. . 
vi Ces Md system, 
L—A, Jer the E of Experimental Lights 
inm; I bave a $enersl description of 


the tem bo lenses and lamps. In Parts I. and IL 


of the rinity House Report are to be found plans and measure- 
ments the full details of these ms. The towers 
are y suited to thelr and their situation 


and the distances between them Lodi most convenient for 
observation. 


In regani to the for exhib ghe electric light, 
"it is to be observed that, although the Bra Lr: light completely 
quer its competit it was heavily handigapped in the 


mpetition, The “leads” were not of sufücent calibre to 
aby che aie clectrical airera a sed, for a distance of nearly 
300 yards, without considerable lows, Prof. Adams estimates 
Ehe jeas at more than one-fourth the electrical energy Foppligi. 
ee fie tical prisma used in the case of the electri? arc 





ee 


d Mess wae difficulty gor any necessity for 
o 


posed 
great in the case of the electric arc, as in the 
and oil flames. It seems probable also that a 
ivergence may be used with advantage to obtain 
beam of eire may be ma aad such a beam may be 
obtained from the’electrft arc with lenses of moderate xix" On 
a feg occasions when an annular lens» similar to those used in 


the other two aces wes in front of the electric dc ud 
pica of more | ie 


light was 

plee Mb didenec of 20 mUe TS uen 
a clear 1 when the 108 5 pub barner behind ea sanalar (ens 
gare g f So, coogsndles, the electric arc behind its cylindri- 
cal lens vertical 


gare aught of 1,200,000 candles, 
andgbehind an annular Jens a light of 12,000,000 candles, In 
the one case the arc was five times as powerful as Mr. Wigham's 
E ure ," in the other fifty times es 
the sake tf uniformity and com 
conditions, only the central belt of the 
round the electric lam 
eguppressmon of the t MM botom om prismsethough entailing 
& loss of per cent. the light produced, is & necessary 
saceiticn w ere, large Burners devel gres heat are p 
ipomgiately od one over the other. But esch of the elecfic lamps 
n tower A might hav® beef surrounded with i „complete 
resnél ing nearly one-third ht, 
regwidely. wing 


under similar 
resnel & was 


round the gas oil burners. 





* followed, of, doin 


Thus, if the principle which has been enunciated had been 
for each illuminant the best that could be 
one within the its of the lighthouse lantern, if a trifftm 
“clastic lig] had been hey. with leads of low resistance, 


th a lens subten le of 60°, and with top and bottom 
. the power ‘this ht might have been mage than 
ip] By also reducing the the beam, which I 


might be done with advantage, 
d kave bern 


E co 


© i arbe Raport ofeMr V Haroun to the Bowd of Touda the 
xperfinentalfaght#ahibired at the South Foreland em 


drvergen 
a Arberi increase of power 


Ths 154 Would be orae is mad ig 
ts whigh weg obtained with the three 


"s 
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In M. Allard’s interesting end im 1: Mémoire rur les 
Phares électriques," 1880, he gives the results of & trial of three 
Gramme dynamo-machines and an electro-magnetic machine of 
the Alliance Company. The former gave for the same horse- 
power. 40, oT 45 Der cent more light than the latter. But 
measured only horse-power and light, not the 

electrical developed ; and it does not appear whether the 
larger yd of light wgs dae to a more powerful electrical 
current, or to the position of the carbons, and ths form of the 
incandescent end., being more favourable to the emission of 
light with the continugns current. Probably the Dd Méritens 






maghines, which uced a light of about r000 candles per 
horse-power, are superior to those of the Alliance Company, 
which yielded only AP rapi and are equal to the Gramme 
machines which pelia 800 candles per¢horse-power. Of all 
that relates to the economical production of powerful arc lights, 
knowledge is advancing rapidly. The tmpl# provision of steam 
er, and the excellent photometric gallery et the South Fore- 
fand, will no doubt be naod from 1 Oo tume for the trial of 
new (ypes ea of zegnlatori, and of carbons. 
experiment, estion of cosh, 
"ed De e Méritens machines w SE Res gan 
cording to the measurements of rel Adams, mechani tot 
electrical energy with a loss of only 16 per cent, The current 
hed was more than sufficient for the largest cabons; 
mised, carbons exceeding 4 inches in diameter were heated to : 
redness throngh their entire 
In regard to the apparatus Gf the Ties gren te can of 
Mr. Wighem and the oil lamps of the sf ae ice itle can 
be added to the full and clear account of the 
Committee. But as it has been stated, since the di t i uf 
the Trinity House Report, that Mr. Wigham’s foreman was not 
left unfettered to make the best display which the a us in 
his Carga vo allow, Limay ere pet ontecord w I saw 
and believe in the matter. aio. mman TK to the gas light- 
house by day and by t E conynunication 
with the foreman, PA Kiah from the the begining o ge 
close of the experiments. The arrangement of" each nig 
programme rested with the Committe oí of the Trinityddouse, 
who so ordered matters that abundant o ity was for 
the observation and measurement of the varleties of each 
illumingnt. jns these were Mr. Wigham’s combinations of 
28 jets, ts, 88 jets, and 108 jets, the ready com- 
version o = oe tite aged wasn the ments of his 
ingepiously constrifted bffrner. When the effect of the smaller 
number of jets was to be observed, is clear fall power 
of the burner codfd not also be shown. Therefore, there were 
necessarily when Mr. Wigham’s foremen was not free to 
make the best lay which the apparstus in his would 
allow. With this exception only, I believe that My. Wigham’s 
foreman was ectly free to do his best and make ay im improre- 
ments Mr. fo he omild devise. Tace konm age 
in the Trinity House Report that the fall power of Mr. Wigham 
burners was shown on 127 nights ; and ita Men a LOTES 
metric it was measured 57 times, This ought to 
suffice for an e judgment of its merits. 
Compering the gas and oil towers as they appeared to a visitor 


yhen in nil operation, the gas had one stri advantage, and 
one ped obvious disadvantage. The advantage was that it 
no care. When the lenses had not to be revolved by 
hand, nor iM pet & jets changed, one attendant in the 
tower was cignt, end he had little or nothing to do. In 
oil towergon the other hand, I have seen a keeper on every one 
of the three stages, each man watching and from tme to time 
adjusting his lamp. The disadvantage encountered in the gas 
tower was the @xcessiwe heat fron? the gas-burners, which 
by causing unequal expansion of the enses and their metal 
and b and o the outer and ioner of the lenses them- 
ves, caused cracks to appear, which in the continuous belt of 
thick glass gradually spread from side to side. — But though the 
eburning of yields for the same ligh heat than tie 
barning of 01), theres no reason to think with & diminished 
consumption of gan e e.g. the 160 cubic feet an hour of the 68 jets 
instead A the b eed the 108 jets, such a disaster would 1ecur, 
is surround a chimney, as tp Sir James 
Doug Deme Mr. Sugg's multiple Argands, the heating e the 
lenses is graty dimmıshed. 
`~ Whe the lights were first exhibited, the behaviour of the oll 
amps in C towér was a matter of much interest. U-lag gas, 
Mr. Wigham bad succeeded in quadrupling the power of a large 
. e . 
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burner behind a lens more then a yard squaie, by placing over 
dese Medeam burners and lenses. But it seemed a 
ous ex tto imitate this plan by placing three lam 
fed with mineral oil one over the oher owever, the. sklh 
ements of Sır James Douglass were completely successful. 
The tires m oil lamps burnt as salcly angwell as if 
each had had the lantern to itself 


YE Arrangements fer Observation 

A short account of these arrangepents have been given in my 
previous report, and a complete account js to be found in the 
report of the T House Committee. é 

The plans for ing observations on shore at small distances 
hadgbeen well laid. e home at St. Margaret’s, stationed 
between the two obsesving huts, with t@ephone to all points; 
the measm ed distances ; the huts themselves, welcome refuges on 
a cold night, and most edhvenient for photometry with their 
helpful occupants ; all bore witness to the wise forethought which 
had been bestowed upon @he details of the inquiry. 

For obtaining records of the relative brightness of the different 
lights from the impregsions of those who saw them, probably no 
bettereplan could havefbeen devised than thet of distributing 
forms to be filled in with a numerical estimate of the ratio whi 
two of the lights bore to the third. And the enlisting a multitude 
of observers, by the wide distribution of these forms, secured 
the two advantages, of an average drawn from a large 
number of observations, and of an obviously ira partial Judguient, 
The observations made at sea from the Trinity House yacht 
Argus, which was in constant attendance, were of great im- 

rtance ; and I may add that, for the lendsmen whose main 

was photometry at small distances on shore, taking part 
in these observations was an essential help towards tho full 
appreciation of the problem before them. 


IlI.— Photometry 
The chief, assistance which I found 

the, Committee was in devising and improving photometric 
a dw and@nethods A full description of these is gryen in 
the Conpmittee’s Report, especially in Mr. Dixon’s ‘‘ Record,” 
t in, pp. 30-36. my visits to the South Foreland, 
was pnncipally occupied with photometry, in the dark gallery 
by day, and ın one of the huts by mght. Frequently Mr. - 
foml or Mr. Dixon worked with me, and the o tions which 
I made are included in the general record. J believe that the 
standaid of ighi employed was constaft andÜbf a definite and 
reproductbl e, and thatethe methods of gomparaon were 
trustworthy and accurate. The excellent idÉ of Sir James 
Douglass, of using a large lens to concentrate the gays from the 
henthoisss upon the photometric disk, mado possible the 

measurem the more distant hut of lights whose intensi 

was too fedble to be accurately estimated without such ai 
Mr. Dixon's polariscope photometer and the ingenious obscura- 
ted 


able to render to 


tion photometer of Captain Nisbet, are instruments well a 

for the direct comparison of distant lights or lights gnfeebled by 
hare; the former can only be used for lights w are near 
together. Two movable photometer-bars, i Sir 


James Donglass, and suitable for use with any form of disk and 
any standard, were in constant employment throughoat the 
trial These were placed in the photometric gallery and in hut 
IL The observations in hut I. were reduced by means of a 
portable bar devised and made by Mr. Ifixon. e 
A glance at the 16 columns of the closely-pringed photometric 
U^7flcord, —each number as a rule, tho average €f many 
© observations,—will give to those who know the effort of atten- 
tion which accurate photom requires a conception of the 
diligence with which this bianéh of the inqeiry wis pursued. I 
heve spent many hours one or other of the huts with Mr. 
Dixon or Mr. Longford, Ma I wish to expresa my conviction thas 
the results which they obtained and which are printed in the 
Timity House Repo, are as complete and trustworthy as 
reaPus, patient, silful work could make thek. 


$ 

° IV.—Compartson of Lights 

Although an observer's opinion on the relative brightness of 

two or morefights, like an opmgon on the force of the wigd, is 

better expressed by means of numbers than by descriptive terms, 

such Mumbers mst not be regarded as the relative 

intensity of the lights so compared. Perhaps en any futur 

occasion it would be better to call the brightest fight 10 rather 

than roo, since me use of the larger number suggests that ag 
* 8 


. 
. . 
e 


e 

esaet justesufücient to Be noted with eonfidence is to be 
ex by a difference of a br 3per cent. 
amounts to at least IO per cent., and Y 
nearer the ratio €f the two lighf& thaħ 98/100 or 95/100. Bo 
doubt by practice th comparing lights whe relative xw 1s 
known, a power of ju may be acqtffred ; but witflout 
such a the natural tendency is to underestimate differ- 
ences. | For example, the verage of 294 estimates by of the 
relativé power of '' trifornigoil ” and ‘‘ quadriform gat "signs 
t® @he a superiority of 6 per cent, wh the actual 
superiority as shown by measurement is 23 cent. According 
to the mi iaia a er es the electric Nght han s superiority 
over “q 0 ” @f 59 per cent., [he superionty 
being more thai! 400 e er P zie 

Equal remarkable evidence of the tendency to overlook 
differences of intensity when the esffmate is e directly eye, 
is found on comparng the values ee ete ‘“‘multiform ” 
lights. The figure® rela to the 108-jet and 
represen the relative value of the nogle, a ,triform, 
and q orm lights, each by comparison wjth electric 
light, are 56, 61, 39 end 63. ° T these numbers rep ted pe 
intensi bt the lig ing upon the eye from the wBole 
of the illuminated lenses, they should stand in the ratio 9f 1, 2, 
3, angi 4. The explanation at once itself that while the 
hotometer measures thè total received from a largo 

uminated surface, the eye judges of the htness of 
surface or the light received frod equal areas. To an observer 
looking down a street on a clear night, the more 
hghts oer, 
in mize; if asked to estimate the lights he mouldaprobeol i 
tho same figuréto all. And the visual afigle tended byte 
flame of a street-lamp at 100 yards is about the same as that sub- 
tended A teet of lenses at a distance of 4 miles. The 
i as estimated by eye, on a seperate comparison 
with Qhe electric light, “ maltifonn T have no superiority to singlo 
lights, may to a small extent admit of the n ppc whi 
applica to the turp case bacon tiep aM on fts 

€ observer disti between size and brightness, and sets 
himself to judge of the latter only ; or it maygbe that the intensity 
of the sensation € light depends upon the @fightnoss and not the 
size of the spot of light formed upon the retina. But the South 
Foreland observations were not made chiefly at distances of onl? 


IO* or 8/10 would be 


2 or 3 mules; nor were the observers likely to disregard the 
apparent magnitude of a light in estimating ys value. „At dis- 
tances ef from 12 to 14 miles, at which the lights have no 
appreciate magnitude, thç average values assigned to the bifogm, 
ow, and quadriform lights are 75, 66, and 6o. œ 
I fear a ae emplanation is that the resulgs have suffered 
from the c light having been adopted as th of cem- 
n. To a mmal? extent its fiutuations an erence of 
colour, and to a much er extent its ¿pcom § Power, 
have made the estimates entirely unceftain ;^and thÜlsgt is vain 


to institute cross com between the different lights whjch 
were not seen together, but only estimated by reference to the 
electric light as a standard, This conclusion, however, does pot 
affect the value of the comparisons, chiefly umedai, between Mé 
gas and oil lights, which were seen together, nor the significance 
of the direct comparison of the flame lights with the electm; 
Hight at all dutar gy ana ta all weet Indeed, the adopjjon 
of the electnc light as the standard with which all othgis to 
be compared, has to establish on Phesbasis of thousands ef 


chxervatiogg the importan fact that, as far as the efe cun ju ,. 


the electric light appears to excelsthe light of gas or oil ps 
almost as much at greater as et smaller distances,@nd in haz 
weather as in cl@r. The mean ratio of the electric light to al 
the gas and oil lights exhibited, taken from the whole numbeg of 
recorded observations, is, at distances of from I to 8 miles 
1000/626, at distances of from 8 to 15 miles 1000/613, In clear 

er the mean*ratio is 1000/591 ; in weather not clear it is 


1000/608. o 
© The photometric record presents many points of intépest. 

In the measurement of naked flames the long gallery, pé aug 

"has wiself been made a permanent structure at the Soth FBre- 


land, afforded unexampMd facilities. The electric arc was 
measured gt a distance sufficiently great fop i 
sithilar to of the other 


values assigned to» it, from 1o, to 15,000 candles, are 


, Whereas it probably * 


digtant 
as bright as those which are nearer, though smaller : 


dgh as sqme which have ben obtained; but this is perBaps dee e 
to thedact that extreme values were rejected, arf] cgre gras taken e 


to obtgin an avers result. * 
. 


. "T e 


t 


ts intensity do be 
p E ae 


e 


t 


2 
In one wspect the observations ar fre incomplete, and need to 
Pan a @ hthouse the 


UE gather 
together brain eae 


spre a e belg Thus, the $t the TR a 
and downwards is of 
Seas ise si ms the halo lade 
the latter has .been measured m the pioto 
. According to M. Aglard the electric art pro- 


dud ias ernate current sends out horizontally an &mofnf 
of light which is 11 per cent. greater han the average amount 
sent in all E a un 


l ht is thrown on the,side 
pens that with Cage n jen. poules, 
net the sem ris Probebly Mr. Wigham's 
wide uisus gas jpis sends forth less light Frea Aea owing 
to the qn of one flappe to the light of another, 
at es pan inde on; and t#® same may be the 
case with thg concentnc Dormers and ofl lampe Minen 
might hesgafter within the photometric gallery, w 
Agee for nating diea su pn 
od e accurately at a distance the power of the verious 
lights exhibited was an Penna: to calcula the 
range of any of the weather. And alth this 
power is approximate e, th& power and dimenmons 
each flame, and the structure f cach lois being known, it was 
Hess peer to make actual of the intensity of 
ethe light at two different points, and in different states of the 
* atmosphere. I am not aware that such measfrement had ever 
before been attgmpted. Owing to the novelty of the photo- 
metric problem, and t8 some extent of the methofis enploges i 
was highly important to have some means of testing 
results were trustworthy. Bud vies ere a el Dy the 
multiform system of Mr. Wigham. Ateny distance, and in any 
igstion of the atmosphere, the illumination produced by a @om- 
bigaan Dr Lito ge mofe Ealé Iepa and lees 1a aa miany itae 
®s áho illumination produced by & 
of c samo kind. Thus, among the lights to 
several whose was known beforehand. If 
dum. ights, made in succf&sion ewhile 
care ot cer ol the Mr Wet a te us 
approximately as number an equal d 
o adak ascribed to the ent of other lights and 


testings intervened between 
third, and. probabiy tis had become g little clearer, but 
num Mot far gom the ratio I, 2, 3, 4. "Three days later 
the -ttforn® and quadriform combinatons were 
temed one after the other, also at hut L The values found 
are US 1% Similar testings were made qp July 23, 
clearer night, of all four combinations; their power was 
to be 58,@f12, 171, and 220 thousands of es. Pro- 
bable values in the ratio of 1, 2, 3, 4, are 56, 112, 168, and 


On the same value found for a le sir-wick 
oil Jamp behind an Ed lens was 56, es, and for 
three suchglamps three such lenses re occ candles. On 
November r, in thick the value found, at the nearer hut 
e SL Gas, 108, M., a ‘IV. Gat, 
I M." 102,000, "Phe results obtained at hut , with a 


whdfly difféRnt photometer, are S pair in the same manner. 
dear night, the values e for the same tyro Mme 63 


of oil PEN behind re lenses, and 2» the 


Otħer considerations, 


e. e. ea e 
pee DE e 
. * 
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For exam Pide" a Len ume d 
night of ' “q in thousands of 
Sais. e d bee or. OR 20, on & very 


Bot 2 
5h lofiog over th the tables of the photometric Pica, and 
against combinations of Meer sme 





met EE 

gv bur behind Mew Island lenses, in all weather? in w 
lights were measurable, the eye ifstruck by the similarity 

the nambera Fival systems are nearly equal ; pees tele 

PP Mowe th St Jems erence, has b&en 

Pointed out, was discernible on ooking, as wo did ni mace ae 


oferisibilty in efiher clear dt hary whether, , must decideswhich, 
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e 
iier af the two'aystems-is to be.generally adopted for- light” 
ing our coasts. Hy mulbplying Barner: and lenses, and 
the ise- of. tho: NU more. powerfl sak 


may be produced, jf it is thought desirable, wi prie 
iluminant 

= But the ost prominent fact on the face of the photometric 

e immense superiority of the electric The 

Cn pres tele qua the goede o€ Dub table that if 


pae power is needed, it is to be found, notepy magnifying 
enses or multip P e combingilons of gus or oil burners, but by 
substituting the to electric arc. 

Tae Trinity House Committee report that the dieci t in 
clear weather is certainly not po with sailors, y on 
account of itx daszling rt ranges, But at ; 
exceeding two or three -radíant," or even multi- 
form lenses, are not visibly such g lens as is suitable 


"Uh 


to the electric aic; and at su ef the 9 effect" 18 
simply that due to to the power of the If a double quadr- 
form wero as would darde ® much. Also the use of 


a powerful c aro in deer weather may be avoided. It 
would not be difficult to for the use of a small electric 
arc during cledr weather, and quick Sabstitation of a power- 
fal arc light when the weather became I would venture 
to suggest tbat the circumstance w led or contributed 
to the removgl of the electric light at Dungeness, that a vessel 
thouse, may have been dne, not to the 
but rather to the diminution of bright- 
vessel within and beneath the 


bygthe electric 
ew Island lenses should not bo d 
had ad of about 1. Even from 
South Foreland ligna, ithe axis ap meh a 
inclined that only aboot 4 of the t passed 
eren about 
e dM pep. 
ie EE EE 
hgh e light, and as the ang di diner 
at a few mies age in very mall 
by the epee of 4 without oth: 
receta The clectrt li 1s not singular 


(To be continued.) 
* 6 





THE LUMBAR CURVE IN MAN AND ARES 
ifpebted to ud Cunningham, of Trinity College, 


; these are life-size, and are the first 


accurat@ representations of the topographical anatomy of thff 


anthropomorphic we have seen. 

The sicuslisul diferencos between man and the anthropoid 
apes are no d8abt HP a great mesas due to the asumption by 
man of an erect attitude, and to his ha from an early period 


anterior extremities as 


forwaids in the M eAon et the lund Pas tees consldeecd by sole 
not only as a ed character of the human spine” but even as 
peculiar to humanity ; other anatomists have denied that this is 
to, and consider that man and griain of the man-like «pes have 
it in common. In this memotr Prof. Cunningham seems to 
minimise the imp®rtance of the lumbar curve» as a distinctive 
special group. Not the higher, but also 
the lower apes, possess curve ; and, under 


* 
. a 


ez of apy 
the the majority dE th 
e e 
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ceitain condiflons, even some quadrupeds show clear traces of 
it In the course of his investigations, Prof. Cunni has 
brought many new and interesting facts and phenomena to light. 
Thus in man and the chimpanzee the quality of this lum 
curve is Identical; the only differences are its extent and its 
development. And then among the members of the 


hgman race 
this curve does not appear to be equally iominent ; Mot some 
—as the A ius the Negro, und the Andiman slender 
—the carve Is by no means so well marked as it 1s in the Euro- 


pean. Not the absolute degree of curvature is less un these 
races, but whereas in the European the bodies of the vertebre 
216 more or less moulded in adaptation to The curve, in the loger 
races there is to be found no trace of this. With this subject 
the first part of this memoir is taken up, and the adaptation of 
the Vartebral bodies wigh reference to theSlumber carve is con- 
sidered in a Hrst section. The method of making the measurements, 
and the results derived fromthe, are given, and special points 
in connectlog with the European and several of the lower races 
(Australian, Parman éndaman, Negro, and Bushman) are 
given. Then follow details of the indices of the lumber ver- 
tebræ in the four mangike apes, as well as in nine of the lower 
apes. Ihe statement tiet this curve is more marked in the 
female than in the male is strongly supported by the evidence 
adduced in this memoir, and it would seem that the vertebral 
bodies of the female are moulded more in adaptation to the 
curve than those of the male. 

The second section of this of the memoir treats of the 
entire lumbar curve as found in man and the apes. The diffi- 
culties in the way of secming accurate curvatures of the living 
spino seem to bë insu le. Parow, who worked hard on this 
subject, has mgnally failed ; hence the standaid of comparison 
must be sought for in the dead, and the details of how this has 
been done are given at some length. Racial differences aue 
next discussed, and the devclopment of the spinal curve is 
treated at great length, with some excellent illustrations. The 
condition of the lumbar column in the anthropoid apes is next 
considered. Mt was, as we have seen, tÀ that the lumbar 
corveture did net exist save in man. Goodsir is positive about 
it. SLE Tamer at one time was equally so. Sir Richard 
Owen ies its ce in the gorilla and orang-utan. 
Huxley was amo e first to asseit its existence. Broca and 
Topinard follow: As to the facts to be seen by frozen sec- 
tions, Cunningham has not succeeded in fresh material 
for the gorilla; but in the case of the chimpanzee the curve 
ies bat little from that in man. In the orng it js feeble, 
resembling M) man in somp respects, and in others differing 
from that m b nue n a gibbon (ApMfebates agilis) it 
stands intermediate between the penree and orang. In 
ee monkeys it ie algo to be found, and a in some 
q upeds. 

In a secomi*pert of his memoir, Prof Cunningham, taking 
ad of the same anatomical method which enabled him to 
make such interesting discoveries as to the extent of ghe curves 
of the %ertebial column, viz by sections recently 
frozen bodies, has been able to advance our kwBwledge of 
the to hical anatomy of the orang, chim ee, and 

ibbon, very considerably. Certain relations of distinct morpho- 
ogical importance cannot by any other method be mth accuracy 
ascertained. The question how far the cerebrum in the 


anthropold apes ects backwards in relation to the upper 
surface of the cerebellum, was at one time a ing question, 
and, although fairly set at rest, cannot be said to fave been un- 


ere takebly demonstrated until now ; when the whole of thy pari 

ewere frozen in their places, sections were made, and we have 
the results in this memoir amply corroborating previous induc- 
tons, Sections of the bran «aw sis m tbe admit male and 
newly-born child, in the male and female chimpanzee, female 
orang, and ‘gibbon, are dil figured. „Other points in the 
anatomy of fe brain, as the condition of the corpus callosum, 
and of the hippocam minor are also alluded to, anda few 
fuithgr details as fpecie visceral anatomy are giver. 

The memoir forms Tiano volume of sope 159 pages the 
typogiaphy ofe which is extremely creditable. e woodcut 
illustiations and plates are excellent, and the publication of this 
treatise as a nlogham Memoir marks the appreciation of its 
value by the Council of the Royal Irish A deny as ‘the 
series of, its publicgtion—known as the C ham Memots, 
because the expenses thereof are defrayed out of thg funds left 
by a Mr. Cunningham—is reserved only for worls which the 
Council believe contribute some new facts to science. 
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Bulletin de t Académie Reyale a Belgigye, A t.—Note on 
the eruptive of the islands of Marlon, "Prince Edwar, 
Macdonald, and , by A, Regard. These ineulot 
groups, which stand on the great submarine, plateau in ghe 
southern PO e of the Indian Ocean, a:e shown to be entirely 
volcanic, in fb way connecfed either with the Madagascar P 
or withthe lafids of the South Polar seas. Marion and" Wrince 
Ed which were visited and partly explored Mr. 
Buchanan, of the C. ition, consist offeld plutonic 
formations, such as fel ts and much move recent black 
and ofher lavas. y discovered in 1853 by the American 
captain Heard qnd also qigited by the GkaZeugrr, 14 largely 
covered with a black- volcfhic sand formed of grains of mag- 
netite and ite. Elsewhere occgr more recent lava forma- 
tions, which show no trace of the erosive actien exercised Uy the 
sends on the older rocks, All the specimehs*collecteé here 
belong mainly to the*group of feldspar besalts. —Om the presence 
in Belgium of Bethriocephalus latns, Bremser, Edouerd van 
Beneden. A few recent instances are recorded o$ the eresence 
in Belgium of this hurfen parasite, which is commongnough m 
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Holland.—Experimental researches on the influence of, mag- - 


netism on the phenomenon of polarisation in dielectrics, by 
Edmoad van Aubel In this second communication the author 
gives the result of fresh ents, showing how, by means of 
a ially-constructed electro-mqgnet, the electric field which 
interfered with previous resgarches may be com letely eliminated, 
while preserving an intense magnetic field. e electré-magnet 
here descriped ma} also be used in ordinary physical experi- 
ments, wherever it 15 necessary to ascertain wlfether the phe- e 
nomena o with the Ruhmkorff and other electro-magnets 
are due to magnetism and not to the electric field or to the heat 
of the current traversing the bobbins. 
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SOGIETIES AND ACADEMIES. e* e^ 
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Acade of Sclences, November lu. Jurien de la 
Gravière, Piesident, in the chair.—Fresh communication on 
rabies, by M. Louis Pasteur. (For summary of this it, see © 

).—Note on the unequal flow of gases, by Mg Heton de 
h Cocaine Havmg, in previous pem iven a complete 
analytical solution of the ba iid problems dde cied wjfh thu 
subject, &uthor here determines the true character of his 
formulas m. their relationto experimental applicatigns, —R&- 


markon M, Fontatgp’s aaa his ts on 
the 0$ power by electra, by sa 
is pasnted ont that M.Fontaine’s method, which 
generator and receiver by a series of 
in sufficient number to produce the s 
based on any new principle, is the same as that pro 
all electricians who have sought to obtain high tensions with 
having recourse to the construction of the special machines first 
suggested by the anthor. The means empl ly M. Fontaife 
to control simultaneously the four series of generators ıs also 
stated greatly to resemble that described in a patent taken ouf, 
on April 28, 1885, by M. Deprem— ental pou 
connected with theecerebral functions, M. Brown-Séquaré, 
These researches have been undertaken dn gidér to fhow how, 
vagied and numeious*are the purely dynamic effects i 


from 


from influeftes exercised bn the gncepgalon by the sensitrfe ? 
Ex 


nerves, and on the motor nerves by the nervous cegires. - 
perim idc for seven or eight years lead to the general 
conclusion that all the motorene: ves, HP pedis all the excitakle 
parts of the nervous centres, may have their excitebility greatly 
modified, even under the influence of temote and ali mnte- 
tions of the greaterepart of the pervane ay qois e atomic 
weigh? of the oxide of gadolinium, by A. E Nordenskjolga, 
ee d is not a simple oxide, but consists of the three 
Geelysralated oxides of yttrium, erbium, and ytterbfhm, all 
with different atomic weights. Nevertheless, eveg when 
denved quite differente minerals occurring in localitles fet 
teat eis On ee ead Apt rise a t 
isn 


atomic t. On the other hand, this 
true chemical copbinatign, but an®isomorphous mixtute, 
thus presenting a new phesomenon in ch and min, 
@ralogy, Tt is the only known instance of three isofhorpp- 
ous sufftances ofetbe class,which must still bt legfrded as 
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e elements dhat’ are found = Nature not only algrays together, 
* bat always togeth A See proportions. — On a new 
ug of the & in inyertobrateá by M. Yves 


ey of Regt ate fo de cien &onducted at the 


to the that thÉse organs, 
not only as gue ng 


her Jis. dita and llusks, serve 
bat and mainly, as 
ey pr lócom otion, thus auis ie to the ls of 
high& —On Gymnodiniuse polyphemus, 
Pouchet. 


M. 
ough hitherto regarded as a aes of «if 
vogetable 
peculianty of 
licated type. It i 


om, this organism the remarkable 


possessing an organ of vision of a someWhatecom- 
Tl ogcurring on the 
rench coest, and, like all Peri feeds on vegetables by 
ion. e eye, which always oecuples a 
ormed o 


endosmotic a 
uniform position, two parts—a true crystalline and 
a true its real character gannot be mistaken, 1esem- 
bling, as it dges, in the most mann&, the of certain 
worms ‘Tyrrbellaric. —Seturation of selenions aci by the bases, 
and etriqanalyxis of this acid, by M. Ch. Blarez. —On the 
RR of neutralisation of tke oder di 09 isomerous monobasic 
f. H. Ga eM ie Weser. The heat of neutrali«a- 
ady determined by Berthelot and Louguinine for formic, 
bets some other fatty acids, is here determined, together 
e heat of Re Stare on dor other such as isobutyric, iso- 
propylacetic, stag? orm ir proi ic, &c.—Synthesis of penta- 
lenediamine, of piperidine, end 
Ladenburg. On two new chloruretted 
by Henri Gautier. e The pro~ 
e author has obtained a tri- 
and a oruretted methylbénroy?—A new reas! 
tion of the chloride of alumintum : syntheses of the series, 
-M. Alph. Combes. The chloride of aluminium, which has 
ed so many syntheses in the aromatic series, is hee for the 
first time applied to the production of subefinces 


the fatty — 2 new method of anal 
E CS LUE s employment of the spectfbacope, DM 
Hénocque. This 


diy ed me d S 

prises WO clames of Nperrations : (1) determination o 

of ogh moglobin; active. colocring-matte@of thè blood, pu 
cans instruments here figured, an and named ‘‘hsemato- 
; (a 


oe ues 


5 a epoci b7 
Begtrand and Renault. By com PUn 
petions of stems of the sume order but of erent 


amome unter the influence of a coo 


epe gradus globe daring recent periods, 


lines 
Of fracture, and the pun of M. 
forces in geolggy cansned) by 


.—@n the unity 
. Hermite. It i£ argued that simple ons of sea- 
eorological causes,e would suffice, with- 


epoch. 

ety Uy M. Guido Ti 

by the currentf of polarisation of the living 

eona MM. Onimus,and Lamt. The 

descri lace beyond doubt the existence, and 

currents of polarisation in our tissues, thus the 

«thc dental experiments carried out by Raymond 

and m Shimolga. Note on a remarkable e sub’ 
A ae tenes a a, 1885, after thp fall of g 

thunderBolt, by M. Stanislas Mennier. 


ec the 
errors 


— Sh eile e 
Academy of Sciences, Ocifber «4.—Cantributions to the 
anatonfy and histology of the lmħivore Annelids, by Dr. A, 
Würén.-&Om fe electric *nature of drift-gnow, "by Reof A. 
Holmgren ion dece. and activity & the Ornithgtogical 
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Committee of the Academy for studying birds of passage, &c., 
by Prof F. A. Smitt.—On new acquisitions to the Botanical 
Garden of the donation, by Prof. V. Wittrock.—On 
the lichens of the of the west coast of Sweden, by Dr. 
P. Hellbgrn.—Contributions to the anatomy of the Marcgravia- 
ces, by H. O. Juel.—Studies of the influence of woods 
and f on the climate of Sweden, by Dr. Hamberg.— —On 
remains Sof D L., in calcareong tuff near Vad- 
stena, by Prof A. G. ethorst.—On com of phenyl- 
methyl-triezol, by Hr. J. A, Bladin.—On the orbit of the comet 
ue 7, VIL, by ‘Latsén.—Demonstration of ¢he propo- 
n that the compl e integral of differential uations of the 
sth order contains » arbitrary constants, by Dr. G. Enestrom. 
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from Prof,Steenstrup, Sf Copenhager, whose knowledge 
of the Cephalopods is immense, angi the collection under 
his charge ig unrivalled. This Report is almost emclu- * » 
sively system#tic in jts scope, bif we are pronffised a 
Suppe with anatomical details. If commences with 
a provisiOnal synopsis of recent Cephalopods, which will 
certainly Be of immense value to all workers. "While it 
is true that no systematic treatment of theaclass can for 
some time to comé be other than provisional, yet the 
aithor seems to,havg taken the greatest pains that his shall 
be as natura? as possifie, and until we'havea nearly complete 
knowledge of the life-history gf all the forms, more will not . 
be attainable. This list contains 38% gpecies refdtred to 
68 genera. It gould have been, we think, an fmprove- 
ment if all those collected during the Y'ppedjtion had 
been in this list distingujshed by some special mark, as 
well as having fhe recorded éabitats for gach gwen. 
Of the 72 species found; some 32 are described*as new, 
and for these^4 new genera and I family had to be esta- 
blished. Out of thë 388 species, some 60 or 70 had been 
so badly described as not to be recognisable, but of some 
of these no doubt the types still remain Qf the new 
species none*pertain to those great monster cuttles— 
source of many a battle. The exceedingly interesting 
genus Cirroteuthis is enriched with three species—one, 
C. magna, being the giant of the group, and measuring 
1155 millimetres in length. The type species of this 
us (C. milleri, Esch.) was the only one known until 
1883, wherwe second species was described'by Fisehem nd 
now (1885) five new species have been described by Hoyle 
and Verril. |The balance of the eylence seems to be in R 
favour of all the species being deep-sea forms, though at 
present there are great difficulties in the way of settlifig 
the question. A new genus, Amphitretus, 4 established 
for a form in which the mantle is fused with the siphon 
in tÉe gnedian line, so that there are. two openings into 
thg branchial sac. fhis isa quite unique feature among 
Cephalgpads. The species 4. pelagicn taken neéwr 
tbe Kermadic Islands. It seems SrangeBat buf one ° 
specimen of Argonauta argo wasefounde!forothis and œ 
other species are not very rare. Of Me gent Octopus.  *' 
20 species are enumerated, of which 11 are describef as e 
new. ‘Phe one specimen of Spirula peronii, found living 
off Banda, is referred to, but Prof. Huxley is prepariflg a 
report on its anatomy. To the already large genus, 
Sepia, largegadditions were made, and it is igteresting to ^e 
note that all ofthe 1o new species were fo betfeen o 
Port Jackson (Apstralia) and Japdéh. * The spell, or sepio- 
staire, was found to present differential characters iP t 
species, and a series of new terms has beem adopted to « 
describe itsevarious parts. dhe suckers also seem to ° ` 
offer characters of specffic importance, and so possibly will . 
the hectocotylised arms whenesufficiently known. Two e 
spgcies of Steenstrup’s genus Taonius are recorded, one, "m 
T. hyperboreus, the common North Atlantic fofm, anf ehe. 
second the T. (Procalistes) sukmi of Lankester. Willemoes- ù 
Suhm Bad taken it for a Clionid Pteropod. g.anMester 
described it as a new genus ; but the author regards ftas — * 
but a e of Taonius, and with thjs Pre£ Steenstrup 
agrees, though he thinksethat the specimens found May - 
appertain to tfo species. As in the case of the Argongut Py 
so is that of the Paper Nautilus but 2 “single, specimene * 
wa& found, aft’ that off Mataku, Biji Islands A most% * 
- @ e D e 
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THE ZOOLOGICAL RESULTS OR THE 
“CHALLENGER” EXPEDITION 


Report on Fhe Scientific Results%f the Voyage of H.M.S. 
* ChalleAger” during the Years 1873-76 under the Com- 
manti of Capt. G. S. Nares, R.N.gf R.S., and Capt. F.T. 
Thomson, R.N. Prepared under the Superintendefice of 

ae late Sir C. Wyville Thomson, F.R.S., &c, and now 
of John Murray, one of the Naturalists of the Expe- 
dition. Zoology—Wols. XV. and XVI. (Published by 

Order of Her Majesty’s Government, 1886) . 

AJ OLUME XV. €ontains three Reports on the mi- 

valve Mollusca collected. The first is a short 

Report, by Dr. Rudolph Berg, on the Marseniade. This 
family has slowly gathered round the Helix perspicua of 
Linnæus and the Bulla latens of O. F. Müller. These 
species are found in all seas. The shell is either altogether 
enveloped in the mantle or is very partially exposed, 
always either calcareous or horny. Six genera are re- 
cognisedr with 33 species, 11 of which are described and 
figured as new. 

The great bulk of the volume is taken up with the 
Report, by the Rev. R. Boog Watson, on the Scaphopoda 
and Gasteropoda. This laborious memoir occupies over 
750 pages, and is illustrated by an atlas of fifty plates. Some 
ye spéties, new and old, were"recognised among the 

colle&ted, and there were some 400 indistinguishable 

form® In a short appendix, the Marquis de Folin de- 
scribes and figures the Cæcidæ. The classification 
adopted, “for want of a better," ıs that of the Messrs. 
Adams. The more important of the general conclusions 
based on the examination of the fasts attending the 
habitat ofga@the distinguished forms are as follows :— 
(1) Depth is an important condition in* connection with 
Molluscan life; (2) but temperature is eve& a more im- 
portant condition than depth; (3) great differences in 
either depfh or temperature prove barriers to distribu- 
tion ; (4) where these do not exist, there woyld seem to 
be ne limit to universality of distribution ; there are 
without doubt such' universally distribu orms The 
author sees no evidence in the oldest or most widely dis- 
tributed species of any essential, lasting, and progressive 
change. 

The last Report is on the TOM OH by Prof 
A. C. Haddon. The number itons eollected was, 

«me Considering the frequency and wide distributign of the 
e group, surprisingly small Almost the only shore-collect- 
ing done during the cruise was on or near coral-reefs, 
and Chitons would seem tb be rare ih such places. The 

really deep-sea forms belong to Leptochiton, of which, 4 

species were found, and 2 are new. These species were 

taken at depths of from 60 to 2300 fathoms. Three 
pfates accomp?My éhis Report : two arg frqm drawings by* 
the authos and the third, a soloured Viale gives the por- 

traits of the new species by T. H. Thomas. 

Volume XVI. contains the four following Reports :— 
(1) On the Cephalopoda, by W. Evans Hoyle, M.A. Oron., 
Natfralist on'the Editorial Staff. In a to this 
valuable Report, the author acknowledges the kindly and 
generous assistance which he received in its executien 
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been by the eramimat®n of fhe stomachs of birds, fish, 
j and Cetacea. These crèaturės seem to bes much more 
satisfgctory collecgors “than the towgnet, in* wbich?though 
it was so constantly in use, few Cephalopods wire taken. 
Possibly the immense activity of thetuttlefish wjll account 
for thif" An atlas'of thirty-three plates accompanies‘this 
Report. e - . 
(2 On the Stomatopoda, by W* K. Brooks, Jos 
Hopkins University., These C are in their adult 
forms inhabitants of shallow . The collection 
brought home was but smaly and contained no startling 
novelties, so that ‘at first the author was somewhat 
disappointed ;,but this feeling turnéd to@elight when he 
discovered that the material furnished some excellent 
opportunites fof tracing out, and that with great com- 
plettness, tite phylogeny Énd ontogeny Of this little order. 
This order includes about 60 adult species and a vast 
number of tropical larvæ. The Ckalemger collectioneof 
adult forms consisted of only 15 species, 8 of these new, 
while 2 others had been, tb this, very inadequately 
described p but the collection of pelagic larval Stomato- 
ods was iarly rich, and in Mr. Brooks's bands it 
has yielded the materfal for tracing the history of several 
of the larval types, and also, more remarkable still, for 
“establishing in every genus except one the connection 
between the adults and their larval types. The 
histpry of these Stomatopods has been one of the most 
punfing Problems in morphology, and the fery admur- 
able researches of (aus had been the only guide. Though 
often in error, Mr. Bheoks confesses that wihout,Claus's 
mgmoir to guide him his own labours must have failed. 
Unlike Dun Lise ipe the Stomatopods, instead of 
ing their developing eggs about with them, deposit 
them in thelr de@p and out-of-the-Why burrows unde the 
water. They are thus most difficut to procure,&nd so 
: difficult to Tear that probably not a single instance af a 
.|7yourg Sto fod being reared from the eggeisegknown, 
The growth of the larvz f slow, and tke larval life lors, 
as hop dte agmdependent and as much exposed to 
ges în their environment and to the struggle for 
€ existence as the adults, it has come to pass that they as 
larg have undergone countless modifications wich have 
no reference to the life of the adult, and are therefore un- 
re ted in the adult organism, in which the larve 
diffeg inier ee more than th@ adults do, thus seversing the 
generalrum. The histgry of each larval fype has thus to 
lt traced bysthe selection and comparison of those larva, 
Shih belong to the saries, end in doing this th® author 
was Partly Mided by general resemblances and partly by 
a sepies of comparative «nfasurements Te differences 
between the genera are slight, and all can be grouped into 
* a single fagily, Squillide. In the description of Lysio- 
sguijla expavatrix we have a very inte ing accagnt 
Lee eus. The Report concludes with an elaborate 
e account éf the various larval forms and their adult con- 
negions® Sixteen plates accompany the Report. e 
(3) On the Reef Corals, by John§. Quelch, B.Sc. Lond. 
P acp ‘apalegtses for this Report of just apo pages 
inf so short, as he Wis lmfed goth ag to time and 
% SPACE. ‘A carefpl perusal of the’ memoir inclings us to 
the “opini8n tHht no such apolggy is negded. “Wathout 
bethg a monegraph the Report forms a most impoftgnt 
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important meats of obtaining specimens seeras to have | contribution to our knowledge, and this not only of the 


distribution of the reef corals, but also, in many instances, 
of thelr structure. The term. reef coral is undoubtedly 
vague, but the forms described in this report belong 
almost entifely to the Reef Madrepores, descriptions of 
some fewapecies of Millepores being add The col- 
lection made contained representatives of 93 species 
referable to 69 genera, ang many of the species were 
represented by serieseof specimens often presdüting a 
considerable degree of variation. As a proof of how 
little known are the corals of the Pacific and Indo-Pacifjc 
Islands, it may be mentioned that 71 of the new species 
were found in these regions, while» but a were from the 
Atlantic. No attempt has been made Dosis the soft 
parts of the specimens, Special atsention is directed to 
the fact that the descriptions of species apply to speci- 
mens in which the calycles are perfece;Sin most m 
specimens these are generally to be found greatly injured, 
and then it is often impossible to distinguish between 
closely-related forma. In the treatment of the distribution 
of these corals, lists are given of the species obtained at 
each locality, together with lists of the new species, and 
of old species recorded from the stations fpr the first 
time. While the classification adopted is on the main 
based on that of Milne-Edwards and Haime, a rather 
startling novelty in arrangement is the merging of the 
Madreporia Rugosa with the section of Madreporia 
Aporosa. The detailed reasons for this are given on 
pp. 40-43 ; and as a reSult the author considers fhat there 
is not a single characteristic of the old gréup Rugo& 
which will essentially separate forms usually ineluded 
under it from the more typical Astreids Thus in many 
Astraids the septa present are not multiples of six, while 
in some typical Cyathopbylhdsz the septa are simpy 
radially arranged, witheut any indication whatever of & 
tetrameral type. Again, the presence of agfossula is 
scarcely even eric value; and as to the presence in 
the adult rugfse coral of but two sizes of septa, this phe- 
nomenon is not always present in the species, afd is to 
be met with in some typical Astreids ; whifeeas to the 
tabulse, which are no doubt very characteristic of the . 
Rugosa as still even these are present in gome 
Astreids, aby ose in some Rugosa. Ina striking new 
Madrepore, Moseleya latistsllata, the characters are to a 
marked degres intermediate. 

There is yet a great deal of work to be done ere the 
distributional areas of thereef coralsis known. Probably 
the coral fauna of no district, unless that of the Red Sea, 
has beqp fairly worked out. It was in the nature o 
things that the cruise of the Challenger could not, from the 
shortness of its sojourn at any one coral district, do much 
in this direction. Still some Yew facts of great interest 
have been brought to light, one of&he most remarkable 
being the occurrence of an undoubted reef-building 
species, Magictna areolata, in Simon's Bay, between 
lat. 34° and 35; S. at a’ depth of from 19o 20 fathoms, 
and at a tem of 65° F., and this is aj the more 
peculiar, as this coral is a well-known West Indian reef- 
building form. Another cora, Cladocera “arbuscula, was 
also found at Simen’s Bay, though a West Indian species. 

eNotes and descriptions of eight specie of Mill@pora 
are given in “an appendix. One new species is called 
after Mr. Murray, being the Que on which he saw the 


ey. 
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observations of L. Agassiz, Twelve plates, the figures 
on which are beautifully executed by Mr. Wi. Gawan, 
accompany tbis Report. $ e 

The conclyding Report in this volume is by Prof. Sir 
William Turner, being on qe Human Crama, &c., 
collectef during the cruise. This fms Part 2, being on 
the bones of the skeleton, and is an Essay on the Com- 
pagative Osteology of those Racesyof Men whose bones 
are described in th® Report, for it incorporates the study 
not only of the ateria? collected during the cruise of the 
Challenges, but that brought together by the authors’ 
eminent predecessorf in the Chair of Anatomy in the 
University of Edinburgh. 

iw a century “ago Camper pointed out some of the 
differences existing between the pelvis of a Negro and a 
European, and since then a vast amount of information 
on the subject has been accumulated, and so far as the 
races described in this Report are concerned, it has been 
exhaustively treated by Sir W. Turner. He classifies the 
pelvis into three groups : dolichopellic, with a brim index 
above 95 ; mesatipellic, with a brim index from go to 95; 
and platypellic, with index below 90, As to the race and 
age characters of the pelvis, the details, however inter- 
esting, are too technical to be abstracted. In reference 
to the question of how far the mode of life may act as 
modifying the transverse diameter of the pelvic brm, 
we may add that the expression "to sit on one's 
hanke,” would be readily understood in the North of 
Ireland, where it ia an attitude strictly forbidden to young 
people. In the section treating of the spinal column, 
thè subjects of peculiarities of individual vertebra and the 
lumbar curve are investigated; afd in®another section 
the scapulas i@ferior ande superior extréguties, are exa- 
mined. In a concluding section we have a general sum- 
mary, and an appendix to the first part of the memoir on 
the “ Human Crania,” in which some additional details 
are given Of°some crania from Australia, the Sandwich 
Islands, New Guinea, and Fuegia. An indeg to both 
parts also accompanies this Report, which igillustrated 
by three plates of the pelves of different rac 

The greater portion of the manuscript of these two 
large volumes was handed to the editor between July 
1885 and July 1886, and the editor is to be congratulated 
on the successful manner in which this immense amount 
of scientific matter has been seen thfough the ress, 

e. 
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ELEMENTARY DYNAMICS 


Lessons in Elementary Dyhamics. | Afrangéd by H. G. 
Madan, M.A., à i 


N this little hgok the author has provided teachers of 
* elementary mechanics with a rich Sjorehouse of ma- 
terials for *experimental demonstrations, although the 
work is not quite satisfactory in some other respects, 
His endeafour has been db explam some of the *pro- 
pertieg of matter, Newton's laws of motion, and the 


: modern conceptions of energy and Work, n syeh a manne? 


as involves only the most elementary” Enowlédge of 
mathematica, Tpus symbojical reasoning and formula? 
* [7 
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are dispenged with, and nothing assumed beyond æ 
knowledge of anthmetic aħd a fitit easy geometry. 
There ıs a füccessful attefnpt tafe to arouse @ Teal 
interest "n. the subjec by continual reference to pheno- 
mena of Ẹvery-day life, and especially by illustrations 
drawp from the [sprts “and games of the«epupls. 
In some cases detailed instructions are given for per- 
otming the experigents. These are valuable, and 
simjlar aid might with advantage be provided in many 
otherinstancgs. *  * 3 

The author is of option that mechanics ought to have 
the first place in a boy's scientific education. Thig posi- 
tion would be s ened, if some sÉwes of simple ex- 
periments, to be ferformed by the pupils themselves, were 
provided, and regarded as essential. s 

Some expressıqps, sush as “above,” ®“ bew,” “on 
the same level,” which are y left undefined, have 
thelr exact scientific meaning pointed out. On the 
other hand, there ig, occasionally looseness and con- 
fusion in the use of technical ‘terms. For example, in 
Section 103 we read: # Momentum is the term used to 
express the forge with which anything is moving.” Ine 
Section €59 we have the accurate statement that, by fing 
ing the momentum of a body, we letrn what tunpulse has 
been applied to it: here the accepted expression for the 
time-integral of a force is used, but we do not notice any 


defgition of the word “impulse”; and the exposition of ` 


the second law of motion appears vague ip LEA RE 
Similarly, tffe force exerted in throwing a cri¢két-bafl is 


spoken of in Section 156, where che igre integra! of the 
force is ip quegtion. 

Section 302 is devoted to the “exact valuation of the 
energy in a moving body," and the usual xe 
energy = 4 (mass X velocity?)—is obtained, bùt by a pro- 
cess yhich is at least startling.  «Witress these state- 
ments :®“ [f the workcould be done 25 an tustanipthe 
ene&y would be gxactly expressed by the roduct, of the 
mass X wel&city! ;" and again, “The who gmouns of 
wok which a moving body cam do in the time dunng 
which its motion is being stopped, withgorre’ to the 
average or mean amount of energy between that which it 
has at the beginning of the time and that which it has at 
the end of the time.” Unde, quo veni ? a 

After the preceding, it is a small mafter to refer to 
Section 311, where this statement occurs: “The motien 
of the pendulem is an accelerfted motion, and, as inal 
other uniformly* accelerated motip the spaces de- 

ibed are as theesquares of the times.” Here, of co Ce 
d reaso Ming is fallfcious ; sand, e although the id 
intended is sound, it involves the doctrine offlimits?and 
wants development. It 1s sufeby hetter at this stage 
of the pupils progress to rely on the experiments in 
Section 312. i E 

Tere is an &ppendix on the metric system, and,jn 
conclusion, a dozen pages of questions and exercises of 
"the several chapters of the book. A. ROW. 

e a .. 
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FBod-Grafus of India, By A. Hy ChurtM, M.A. (o 
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and Flanders. I do not take notice of Prussia and even 
Russia, where tobacco 1s wn. ] believe that the 
gen climate in Southern England is more ial than 
in the countries across the Channel, and I feel confident 
that 1n the said southern counties of England and in Ire- 
land tobdákco could be advantageously grown. I recall 
my former statement that the plant 13 o YR. the ground 


e without lmrdhess,*and life-like.” The text i» interesting, 
and the number,ofefood-gwains described in excess of 
what most of us were awarg existed. Prof, Church com- 
nfenees his work byewhat must have been to hima fami- 
liare task—desosibing the chief constituents of food, 
splitting up the sugars into their groups, and gpinting out 
thed ces between true nutrients and fogd-adjuncts. 


Part #is*devoted to dietaries ang rations. With Part 3 | from June to Se temfer : cold winters, edtly frosts, and 
commencesghe peculiar merit and raison @ tire of the wosks | November fi ve naught to do with fhe question.” 
After some remarks upon cereals generally, the reader is | The author does ngt a to take into acepunt the 
introduced serialini to no fewer than tweffty-taree | com tive coolness of the summer months in England, 


cereals, the only mmber of the gglup Conspicuous by its 
absence being rye—a grain whi®h occupies a very im- 
portant place in Europea, The presumption is it 
does ‘hot occur ineIndia, but such a presumption surely 
presumes too nuch. Wheat is described as an annual | mended without any hesitation to the réading public. 
grass of uuo origin, pur x scarcely see why this ejJOHN WRfGHISON 
fescients as to the origin of wheat should be especially ; Guide : 
set forth? Arf we to infer that barley, oats, maize, rice, Hone wk en to PARE MUN (ronden: 
thè millet#, &c., are anħual grasses of known ongin? If ITERE we- have d - od book, which contains all 
so, woùld that the Professor had devoted a few lines in | |, info ME ful hints for those who are 
each case m parina pa The a. of our fpod- practising the art of photography. The whole process is 
T tr 5 EIN cregting subjæ@t, ve d ale d, gone through in a very clear and easy way. Extra chap- 

hE Ur disclam 5 s 9 Eben ray. eutlned: ters are given on erent parts of the subject, such as 
duly credits the works of D eee riginality photographic optics, retouching, portraiture, &c. On 

i Duthie and Sey ae cts eke cathe aa ENE p. 95 a table of exposures is added, preceded by explana- 

«om which hë has industriously gathered, ai S OE. tions, taking into consideration all the variafiohs of scenes 
M Duthie and Fullers work, however, dealt b and subjects which the amateur is likely to come across. 

esars. S , Ut | The manufacturers deserve t credit for publishing 
little with the chemistry or physiology of the plants they 3 grea P 


esc treat : a book in which the best way of using their apparatus 1s 
aaro aes em tore erclisiyely of se culti- described; a book published under such conditions 


: 1 s n. ought to be truly practical, and one would think 
. . ? 1 f t 1 d n 
ilte Aions, tS Pr Chus book S dc PEE 1 Aire 2 ae tua woülanot Betos 
many of which were made in the author's own labora- Dis iot his mers how to find ouk 


which has always prevented the successful growth of 
maize, vines, and bably tobacco also. This yery 
readable little book, with its unstudted side-lhghts upon 
French rural life, and its pleasant style, may be recom- 


tory ; 1n fixing nutrient-ratio and nutrient-value of | Lecture Notes and Problems on Sound, Light, ey Heat. 
so many foods ; lastly, in the compffeherfive view ui Charles Bird, B.A., F.G.S. (London : Relfe Bros., 
given of Indian and other crops. The Indian local 1886.) 

names Sanskrit equivalents are also interesting. | For students who are atten lectures on these sub- 
These are by our author on trust, but all or many | jects this book will be very as ıt contains the ciief 


fundamental fosmulay E Par in a very clear manner, ped 
it 1s very compact, capable o being put igto one's pocket 
without inconvenience. ws 
Bicycles ang Tricycles for the Year 1886. By H. H. 
i London Athletic Club. (London: L. Upcott 
„Gall, 1886.) è 
Now that cycling has become so general, *and conse- 
quently ghe cycle industry increased so largely, a book 
on the sgbject will doubtless be most welcome We 
have h ne which gives a good description, and in 
many cases a gos. of every known make, with the 
exception, perhaps, of one or two very new tterns 
which have been introduced very recently. e need 
not enter into the details from the scientific point of view, 
as théy have been previously described (NATURE, vol. 
xxxii p. €32). A description of different varieties of 
bells, Jamps, &c., is also given. Great pains sce e 
have Been taken by the author to bring the book up 
date, and to give an accurate account; each machine, * 
as he tells us, haying been egamined by himself. 


of them, also efcur,in Mr. Dutitie’s book, which would 
be a guarantee of their correctness. an 
e * JOHN WRIGHTSON 


Tobacco mers Crop. By Philip Meatows Taylor. 
(London? Edward Sfanford, 1886.) eo. 


THIS $ sone? k of seventy pages. The first 
half ier occigl by ne matter relating to the 
hfstory of tobacco in Europe not strictly or seriously 
relevant to the title. The latter half redeems the 
whole from the stigma of being unpractical An in- 
teresting account is given of the despotic tions of 
the “Régie des Tabacs," a Government Department 


jpbacco throughout France, afd whose powers 

extend to the nonsin£tion of the cultivators, the variety of 
* t&pacco to be grown, the numbew of plants per hectafe, 
ang even the numb@r of fdeaves permitted per plant, so 

- that the dħfortunate cultivator may and must give a per- 
fectly accurate acount df his yield downto a single leaf. 

e methods of culnvation *ollowed in France are 
described plainly E id ractically. The ım- 
portant question as to whether tobacop can be wn 





. LETTERS TO THE EDITOR 


wm fitabiy in England is answered unhesitatingly 1^ the [The Edstor does mot hold himself responsible for opinions ex- 
afirmative, and a sensible scheme 1s propounded fog pressed èy his correspondents. Natheggan ke wadertake ie 
bri its culture into harmony with the Excise. The return, ox te correspond voith the uiters of, rejected Pans 
dne@s exhibited by our Royal Agricultura Societ? scripts. No molsce is taken of anonymous communications. 
towards the tobacco movement lat April is strongly anım- | [744 urgently requests correspondents to hap their letters 
adverted eipon, ,As to our climate, Mr. Taylor writes ott short as possible. ie diris on Ais space is so great 
tollóws Pty is stated tq be too cold, tod damp, too PASE st 3 ee A hes de ndun wal. 
uncerjain in England to allow of the introduction of the fe ONT Eg inerte e ye 
Proposed culgire. I cannot cohceive or allow that therg e e, Extension of the Corona 
chn exit an) sensible difference betwegn the chfhate of | — In reference to the failure of observers at the late eclipse to 
the soghgt coumties of England and that of Migardy note any such extension of thy corona sa was son in 183 I 
*? 6 ges ° A * E . A B a . 
e. e. E) š . e 5» : S 2 
^. . . 
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desire to add my tesumony to Mr. Common's opinion (NATURE, 
vol xxxiv. p 470), thet the conditions of the sky must have 
been wholly different ; ‘and where the visibility of the corona is 

in ion, the atmospheric diffamon is all-important. 
€ have a most trustworthy criterion of the amount of 
diffused sky light in the visibility of the moon's limtfoutside the 
sun on the oH background. This appears not to pave been 
observed at al August, and it maydbe useful to recall what it 
looked like unger certaln almost ideal conditions, which are not 
likely to recur. $ 
On Ju 29, 1878, I observed it in thæremarkably clear alr of 
Colorado, and at an altitude of over 14,000 feet, on Pike's Peak, 
and have a vivid recollection of its appearance then. After 
totelity, and while wrtlng my notes, Igheard a call from some 
bystander of *' Look*at moon !" and, glancing up from the 
peper (with an eyo whichgould not have been in a sensitive 
condition), saw tfe moon's limb outside the sun, most con- 
spicuously defined by a band of pearly light, which faded out- 
ward, but whose visibldfwidth can be estimated from the fact 
that though I went on intermittently with my notes, and took 
no other precautionstg shield the eye than keeping it in the 
cast by my tedesco stand, the limb continued in my 
view under these unfa c circumstances for fanr minuts 
and itelve seconds after totality was over. A similar duration 
was recorded by Gen. Myer, the Chief Signal Officer of the 
United States, who observed near me; and others at a lower 
altitude certified to having observed it over three minutes. 
Something 1s due to the increased sensitiveness of the eye after 
the darkness, [ut there is no doubt that, with even the slight rest 
of the retina which totality afforded, the phenomenon was such 
& salient ond as to force itself on the attention of those not 

regarding it. 
is is for a very exceptionally pure sky, of course ; but if, as 
is stated, observeis y seeking it could not even see the 
limb a little outside sun (where the corona is brightest) last 
A it yeems clear that no conclusiogs as to its non-visibility 
er any CRAT mns me to be drawn from negative 
ence of a kind. S. P. LANGLEY 
Allegheny Observatory, Allegheny, Pennyslvanis 
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The Astronomical Theory of the Great Ice Ago 


€x your issue of November 4 (p. 7), my friend Mr. W. H. S. 
Monck asks one or two questions ige to tye paper on '' The 
Astronomical ry of the Great Ice Age” which you did me 
the honour t reprint. * 


e 
T take as a convenient unit the mean daily sun heat on one 
isphere. The amount of this unit is indicatd by the fact 
that ıt continuously maintains the earth’s temperature some 300° 
more or lesz above what it would be were the sun’s heat with- 
drawn. 


The calculations I gave showed that in the glacial winter the 


mean gaily receipt of heat sunk to 68 of a unit, while in the 
brief glacial summer the mean daily receipt was 139 unit. 

Consid the magnitude of the unit, it is Obvious that 
fluctuations 


e this must correspond to vast climatic changa 
of the kind postulated ın the Ice Here it seems to me lies 
the great ongina'ing cause of the fos age, and to dwell on the 
minor phenomena merely obscures the real point. 
If it be said that no great climatic e takes place because 
the total sun heat in the year remains the same, I remark, 
eni I did at the Royal Institution, that on this principle jt would 
the same thing to a horso 15 lbs. of oats a daf for six 
for the other six months as to give him 
IO Ibs. of oats a day all the year round. ROBERT S. BALL 
The Observatory, co. Dublin, November*ti 


P. S.—I take this oppostunity of a misprint in my 
paper as given in NATURE (vol. xxxiv. p. 608). The max- 
mum number of days' difference between summer and winter 1s 
465X eccentricity , 





e 
* Abnormality in Cats’ Paws 


AMONG the many inte features ested by the genea- 
logical table last week's NATRI gx (p. 40), showing the petsist- 
ence of abnormality in the number of toes on 9 cat’s paw, there is 
one tlt significance of which seems not to have occurred to, oi 
to have been passed over by, Mr. Edward Poultog® The pecu“ 
larity I refer to is the larger percentage of abnormality among 
thg female offrpnng than among the male, Taking ‘‘ Tabby 

e . e 


e e 
* NATURE. 
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m s 
V." as a starting-point, and Jeaving ovt ont aunormfl kitten of 
which the sex was unnoted, as well as the fgmilies of which no 
particulars are ; the coml number of descendants inghe 
table is 38, of I2'are males and Q4 females. Of éhe *2 
males, 5 are normal and e; abnormal, or 41f,and 58} sent. 
respectively and among the 24 females 7 are no and 17 


abnormal, dt 29$ and 70$ per cent. dig sina Or, to put it 
in angher why, am the 12 normal kittens 5 are malig 7 are 
females, or 413 and 58} Ser cent. respectively, instead o 334 
tt 664 per cent. as it should be; and among fae abnormals 
7 are males and 17 fefhales, or 29} and 70% per cent. instea:l 
of Bt afd 66}. |, 
is would seem to Ingjcate either (1bthat there is a greater 
tendency among the male bffsprinz than among the female to 
revert to the normal condition, or d2) that there is a tendency 
among the offspring to inherit rather tho pene b! the 
parent of ther own sexw-he male parent in Ql cases in the 
table being assum&i to be normal If rather probably the 
former, though the latter conld easily be tested by a similar set 
of observations with cats, the male parent of ch was abnor- 
mal, the mothers beif& in each case normal. e . 
HERBERT Hopp 


J 
Hatton Garden, London, E.C., November I5 
. 
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Abnormalities in the Vertebral'Column of the Common 
. Frog 
IN skeletons of the frog, my students cłme acro-s © 
the follo abnormalities in the vertebral col 


umn, a record of 
which may be pot withont interest — eè i * 

(1) In a large Rama temporaria, the centrum of the eighth 
vertebra, instead of being biconcave (amphiccelous), is concavo- 
convex ( ous), like that of the preceding vertebra. This 
abn ity I have observed before. 

(2P In a medium-sized Rana temporaria, the eighth and nin 
vertebre are both abnormal The ninth aii es y it 
developed only one transverse process (the right) for &rticulation 
with the iium. The other (the left) is quite small and ıll- 
enr que is no anterior zygapophygiW on this side. The 
centrum ig ant y convex on the right side and concave on 
the left side. Postenrorly, there is on the right side a conve» 
articular surface for the urostyle ; but on -the left mde the arti- 
cular surface is ill-developéd and irregular. In the ei ver- 
tebra, the left transverse peocess is YParge and strong, 
has a ed backward direction, and taken on itself the 
sacral function on this side, articulating with the The 
righBtransversze p 15 nearly, but not quite norm There 
1s a right, gpubno ick, posterior zygepophyns. ob eae gnid 
of ghe is no y concave but the pófftor end is 
convex on the left side and concave on the rgbt side. The 
urostyle and the ilia are slightly modifigd mn “vith the 
abnormalities of the vertebrze. 'C. LLoyp MOraan 

University College, Bristol 2 


Influence of Wind on Barometric Readings 


ALLOW me a few words of supplement to Prof. Abbe's usefyl 
letter in NATUgE of November 11®p. 29. ° 
Sir H. James's maper is perhaps better known on fhis mde of 





great & tendencyeto rush into print without previeusly 
x gie hf& been done. *The bibjographical work w s 
the Signal Office has in hand will'do more to ch this eevil 
than anything wjuch could be suggested, and hence its enormous 
importance. * € 4 
regards the spplicatfon of suction to anemometers, no 

reference is made to of Bourdor$!of which my friend Dr. 
Fines was recently kind h to show me a very fin specimen 
at wick at bis observatory. at Perpignan. e 

The Cowl Committee of the Sanitary Institute, far f»om 
"(as has been imagined) aslec bof dead, has been verp hard at 
@rork, and will in a few months repoit the result. e ° 

I sincerely hope that Lord Rayleigh will accede to Pref. 
Abbe's suggestion, but in the interim I 


d : f 
Tgi Raylgigh’s Southampton paper whid er A gon 
efeorslop. - 


Ma axiue zy October 1982, P 130 :— . 
“On the Effek of W don the Draught of Chimneys,’ py 
Prof. Lord Rayleigh, F.R.S. ` .. E A 
z “alio Laug V Historical Sketch of Anemometry,” Quart. y eurn. 
Rer d £. Sec. vo viu (1832) p 177. LY e o . 
eee 
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e? 
a 


the Atlantic than Prof Abbe thinks; hat ghee vini rad is 


m æ 


| 
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Www tr n , NATURE. 
“| “The authot seid*that the draught diminished as the direction 
of the wind was mpregand mge downwards, but did not go 
e? Bia, Filet antil the inclipation amounted to t 30°. e 
mum up-draught „Ould 8ccur, not, as, often sup- 


Mithe diregrion of wind, vereal up wardi; but with one 
ng an angle of about 30° with the vertical. QA chimney 
with & T-piece at the top never prpduced an ouruble 
effect gor the up ht, and only in one case failed to pyoduce 
a favofiable one. With a T-piece taewhich was affixed vertical 
ends, every wnd met.with-would have a favourable effect, dh? 
‘no wind known would have an unfavoutf&ble effect. 

“ Prof. De Chaumont thonght that vertical ends indtease the 
resistance of the up-dranght, and desglibed' a ghimney with a 
lamp-shade-like top and conical caf with which it was im- 


‘possible to get a down-dr& n G. J. Symons, 
62, Camden Squage, N. W. Regishar Sanitary Institute 
' Lo - e£ 
e 





H $ Barhard’s Comet 
I WONDER tbet more has not written about Barnard's 
* comet (f 1886). On thesgth, at 17h. 5&m., in spite of the 
stiong right it was plam with the naked eye as a star. I did 
not notice its exact brightness, but it was perhaps equal to 
p Virgins. With the t its heag was about 8' diameter, 
and it had two faint tails at about positfon-angles 250° end mes 
The forme,which was the brighter at its oiigin, was $° i 
and was stiaight ; the latter I believe gras curved, and was 14° 
e long. . T. W. BACKHOUSE 
Suaddtiaid, November II e 6 
Ps . 


: : Aurora 
Last evening (November 2), between the hours of seven 
and eight o'clock, a bright anrora was visible in this vicinity. 
At intervals later in the evening, patches of cirrus clouds @ the 


ngithem sky lummous, The disturbance of the sus- 
pei KL nome its height early in the , when the 
aurora was brightest. It is interesting to note the that this 


ra was twenty-s@ days removed from that of October 7 and 
corresponding to e of the revolution Kf the*un on his 
gt It is noteworthy, also, that very near to the time of the 
appearance of each aurora there was a slight renewal of earth- 
quake activity in South Carolina and other localities. ; 
Lyons, New Yerk, Novenber3 e M. A. VEEDER 
e- e e 
e 





“Lung Sick” 


° 
RN UE in writing to me a ffw mogths ago from 
Pahda-mssl ka, Albert Country, Zampesi, ment haging 
treated his cattle in a similar manner to that referred to in 
NATURB e i ar (p.29). Hesays:— 

“ Shdffly after I sta i neithward from the Vaal, a con- 
t@pious disease broke out among my cattle; there was any 
amount of sickness among the numerous trains (fosty teams a 
day) going to the Diamond Fields, but I could get no clue to 
ire lamenets 8f the front legs of my ballocks for a long 
time. Having shot one, the duea:e proved to be a con- 
4füious pleuro-pneumonis,gsimHar to the < sick? so 

t fh this neighbourhood, affecting pif ed shoulder- 

lades, c@using lamongs, The lungs were paitly des 
But the ecient had? but little cough. I disinfected the whole 
© Hii, and vaccinated the healthy as well as the sicle The efld 
of the tail pierced With a*narrow-bladed , and a plece 
_of lung fall of virus inserted and then The second 
nation effectually prerdhted the spreading Sf the disease for 
thf whole journey, even in nativé locatons similar to the 

Bechuanas, in which we were surrounded with * lung-sick ' cattle 

dying ‘Deas our encampment.” PLIP J. BUTLER 


oe} 5, De Beauvoir Road, London, N., November 13 e 
is De 
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i PAUL BERT A ‘ 


AUL BERT, who has died atehis post as Governor of 

+ e Tonquin, wgs born at Auxerre in 1833, graduated 
AE of Medicine jn 1863, and Doctor of Science*in 
ca Obtaining a profesSorsip inethe Faculty af 
Scienke at Bordeaux, M. Bert devoted himself ere 
td physiology, and in 4869 he obtained the Chair o 
‘General Physiology in the Faculty of Science abfParis. 

e * 


°*% 
*e 
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He continued here his experiments on the influence of 
changes of barometric panie on life, and presented a 
series of papers on the subject to the deddemy of 
Sciences, which awarded him, in 1875, its biennial 
prize of 29000 francs. He entered politi life in 1870, 
and has along been known as an advanced Radical. 
He, how€ver, never lqst his interest in scignce; he did 
much to promote education in France, and tpok an active 
m in the legislative movement which obtained for 

. Pasteur an anngal pension of 12,000 fraffts as a 
natronal recompense. M. Bert was elected President of 
the Biological Society in 1878, in succession to Claude 
Bernard, whose mos brilliant pupil he was, and mere 
recently was admitted to the Academy of Sciences. In 
Gambetta's Cabinet of 1881 heeras Mgnister of Public 
Instruction, and a few months ago accepted tbe post of 
Governor of Tonquin, where onapof his most notable 
acts was the founding of a Tonquinese Academy. M. 
Bert's papers on “ Barometric Pressuge " were published 
as a separate volume in 1877, anf his lectures at the 
Museum of Natural History were in 1869 published under 


the title of *Lecons sur la Physiologie Com de la 
Respiration.” He also issued, in 1869-70, “ Notes d'Ana- 
tomie et de Physiologie Comparées.” For many years he 
had charge of the scientific department of the ligue 


ie eae 
At the sitting of the Academy of Sciences ore Monday, the 
President, M. Jurien de la Graviére, expressed regret that 
RUE had diverted M. Paul Bert from physiology ; and 
Vulpian remarked that his death, though glorious for 
the country, was a calamity for science, his numerous 
memoirs. having placed him among the first physio- 
logists of the age. {The Academy adjournedjn sign of 


mourning. 





THE RECENT WEATHER is 
AT the close of a short period of somewhat unusual 

weather conditions, it may be worth while to call 
attention tothe more prominent features of th 
conditions. . e. 


Cyclonic systems, some of wide, some &@ pall dimen- 


sions, have primarily developed over Western 
Europe in gmusually large numbers. Opportunities for 
stud those atmospheric conditions from which baro- 


metric depressions originate within the area pf our Ewo- 

stations are by no means very mare, Dhit they are 
nevertheless sufficiently scarce to merit careful scrutiny 
at the of every student of weather knowledge. So 
much is the case that a meteorologist of eminence 
made, somé years since, the statement no one had 
ever been present at the birth of a storm. 

Considering the disastrous nature of the floods, the 
sloppiness of earth and sky, and the general misery in the 
aspect of things, which characterise.the event, few of us 
can wish d very frequently spectators ôf it. But when 
it occurs, the conditions accompanying it should be 
fully @tended to. These may perhaps be briefly 
marised thus :— 


(1) Barometric depressions are primarily developed 
over a region whére atmospheric ients are slight, the 
exceptions to this rule being those ems (secondary or 

“subsidiary, as they ete termed) which first appear as 
loo or bulges in the isobars of a large pre-existing 
cyclone. * P e 

(2) They originate elther in the fear of a depression 
which has already passed away or in the inter-space 
between two large antcyclones, and more especially 
whe the anticyclones are @ large that thispinter-space 
constitutes what is called a “trough” of relatively low 

e e 


d (3) They gre preceded and accompanied by an enor- 

mous condensation of vapour into cloud. ‘ 

e (4) They do not, at the mgment of tpeir birth, appear 
e . . z 


n 
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to affect the upper currents of the atmosphere, but, if 
growing large, soon afterwards do so, in such a manner 
that the hypothetical isobars at the level of the cirrus 
appar to be bent into a V-shaped hollow from the a 
polar depression to a point nearly above the genre of the 
circular depression at the earth’s surface. 

Of the ressions lately developed near the British 
Isles and: Over the south-west “of France, the greater 
number orfginated in “ hs” of relatively low pres- 
sure, auch as have been abbve alluded to: and their 
movements may be said to have unusually erratic. 
Yet they obeyed the ordinary rule of progression, in so 

velling, as to have the highest eral pressures on the 
right of their co&rse. Thus, those depressions which 
originated near the eagt side of a “trough” lying north- 
north-west to Sbuth-south-east, tended to move to north- 
north-west, while those which ori ted on the other 
side of the “trough ” travelled in the contrary direction. 
On the roth inst., Great Britain lay between two Sie AESA 
sions travelling if parallel but opposite directions, these 
directions being transverse to the mean direction of 
movement prevalent at this season of the year. The same 
phenomenon was repeated on the 12th inst. It is now 
more than twenty years since I constructing daily 
charts of the directions taken by European depressions, 
and during the whole of that period there has been no 
instance entirely comparable with these. 

We must wait for reports from a very extensive portion 
of the earth’s surface before a comprehensive study of 
these phenomena can be undertaken. Two questions, 
so correlated that they may require but a single answer, 
are of prime importance :—What causes the abnormal, 
but a nid persistent, determination of aqueous 
vapour tÜ certain portions of the*globe ? What causes 
te abnormal, but temporarily persistent, occupation of 
certagn portions of the globe by anticyclonic systems? 

W. CLEMENT LEY 





THE WORK OF THE UNITED STATES FISH 
COMMISSION e 


BRIWF 4memorandam of what theQU.S. Fish Com, 
mission hopes to accomplish in time, in connection 
with its mission, 1s as follows :— . 

(1) In the department of investigation and research 
there is ygteto be carried outan exhaustive inquiry into the 
character, abundance, geographical distribution, and eco- 
nomical quahties of the inhabitants of the waters, both 
fresheand salt. The subject is practically ted in 
extent, and, so far as the ocean 1s concerned,‘has scarcely 
been touched. With the powerful apparatus, however, at 
the command of the Commission it 1s expected that much 
progress will be made year by year, and that the publica- 
tion of the results and the distribution of duplicate speci- 
mens to colleges and academies in phe United States will 
be carried out on a large scale, so as to meetsa large and 

creasing demand from teachers and students. 

A (2) A second object, ın connection with the sea eries, 
13 the improvement of the old methods and apparatus of 
fishing and the introductiog of new Ongg& e 

The work of the Commission in bringing to the notice 
of American fishermen the pape of gill-nets with 
gaes ball floats for the capture of codfish has already revo- 

utionised the winter cod-fishery industry in New England. 
Laoked upon alfmosg with ridicule by the Glofcester fisher- 
men, when first brought to their notice by the Commis- 
sion, these 'hets have come rapidly into use, until at the 
present time they represent the most important element 
in the winfr fisheries, the n&mber of fish taken being not 
onl acl area! than heretofore but the fish themselves 
of r quality. 2 . 
e 

* From the “R of th US. jon of Fish and ^ 

Gr m ‘eo Commission mh TEES 
e . , . 


to maintzn a successfub fishery gritbout the 


: The ability 


use of bait is of the ufmogt impgrtance, in view of the 


fact that when the cod are mosj aburldant bait is almost « , 
aed UE . Other form’ of a tus of less ynbert- 
ance have also been 1gtroduced, and a constant lookgput 1s 


maintain, by correspondence and otherwise, in connec- 
tion with the improvement of fishing machinery. 

(3 Andther important point for consideration ythat of 
ynprovement in the pAttern of fishing ves There is 
annually a terrible mortality in the fehing ews of New 
Epglaad, especially those panes to the port of Glou- 
cester, to say nething of the total loss and wieck of the 
fishing v and t@eir contents. “There Bos gissually 
developedin connection with the mackerel and cod fisheries 
of New England a pattern of Vessel whjch, while admirable 
for speed and beautygof lines and of ng, 19 less safe under 
certain emergerfties than the more substangal and deeper 
vessel used abroad, especially in England and Scotland. 

The subject of the bes form of fishingevessel has been 
intrusted to Captfin Collins, of the Commission, hinsself 
a most experienced fisherman, and, after a careful stud 
of the boats of all nations, he has prepared a model which 
is believed to combige the excellences of both English 
and Ameiican vessels. k 

An appropriation will be Asked from Congress for means 
to construct an experfmental vessel and test itg qualities ; 
but ung a successful riment has been made it will be 
difficult to induce the fishermen to hange their preseat 
form of corf&truction. 

(4) The fourth object of the -Commission 1s to deter- 
mune the extent and general character of the old fishing 
a and to discover new ones. There 13 no doubt 
whatever that there still remain many important areas, 
even in thegbest-known seas, where the éodfishgandgthe 
hahbut will be found in their former abundance. There 
has never been any formal investigatjn on this subject, 
and theebanks that are known have Wen brought to light 
purely by accident. It :s believed that by a systematic 
research and a careful survey the area of known groun 
can be greatly extended. 4 

There 1s very great reason to hope forequccessful results 
from inquiry ın the waters off tfe South Atlahtic coast 
and in the Gulf of Mexico, These meon; the latter e&pe- 
ped Ber Leen PARA: as practically unknown, the few 
establisgedelocahties for g fishing beite Sh spit 
paeportion to whasmust exist. {t is here t e service 
of the fishing schooner referred to ahgre, if means can be 
obtained to build it, will be brought 
not too much to hope that an industry will be developed 
that will, represent to the Southern and South-Western 
States the same source of income and occupation that 
the mackerel, cod, and halibut furnish to tke fishermen of 
New England. 

(5) There js also much to be learned in the way*o£ 
c and paclang fish for general and specif] markets. 
The encan methods have grown gip as anatter of 

utine, and are &dapted to only one class *of dema UR 

ere aft, however, fhany M due ef preparation wHich® 
can be made use of to meet the wants of nee markets; 
and thus we ean enter more effigiently into competition 
with European nations for European frade, as well as&for 
that of the West Indies and Soufh America. 

A great advance has already made towards this 


to plaf&and it is , 


deswed improvement since the Centennial Prapition pt .*e 
~. 


1876, where many methods of curing and putting u 

were shown in the foreign sections that weie» almost 
entirely gnknown in America. Notableamong t were 
the preparations of sargines and other species of herriag 
in oil as well as in spiced juices. gute reperitly this 
industry Bas been well established in ne, ieu 
to a value of myjlions af comets, afti there are many ofhe 
parts of the country where the same work can hẹ done 


“with ether kinds of fish. The whole subjegt ıs wceivmg © 


the ogreful cons®lération ef the Comrgissio and numer- 
. e e Des e cF 


e 
at 


e 





ous facts Bearing fpon it have, been annoumced in its 
and bulletins. € . z 
The work of increasing he supply of vgluable fishes 
otħer aquatic fornas in the waters of the. nited,States, 
whetRer by artifi@al propagation ét by tation, 
although very suc ul, may be considered et in its 
infancy, © 
It mfist be remembered that the cies which Rave 
tended to dinginish the abundance of the fish have been at 
work for many and are in in an enormous 
ratio. This, taken in connection with the rapid nfultipli- 
cation of the population of the Unjgd States, makes the 
work an oxtremely cultone. Ifthe gen conditions 
the same/as they were fifty years ago, it would 
be a very simple thing to restore the former equilibrium. 
At that time, it must be remembered, the methods of 
preservation did of wholesale transfer, by means of 1ce, 
were not known, while the means of quick transportation 
weg oy imited. Henge a small nuyiber of fish sup- 
pli fay the demand, with the exception, of course, of 
species were salted down, like the cod, the mackerel, 
and the herring (including the shad). Now, however, the 
conditions are entirely changed Te whole country par- 
ticipates in the benefits of a, large capture of fish, and 
there is no danger of glutting the market, since any sur- 
«plus can bè immediately frozen and shipped toa distance, 
or held until the occurrence of a renewed demand 
“Another impedimeat to the rapid accomplishment of the 
desired result 1s the absence of concurrent protective 
legislation of a sufficiently stringent character to prevent 
unnecessary waste of the fish during the critical period of 
spawning, and the erection or maintenance of impedimgats 
to gheiy movements in reachin the apan ning oun 
Thif is pecially the case with the andthe salmon, 
where the simple cgnstruction of an impassable dam, or 
the erection of a dia discharging its poisonous waste 
into the water, may 11 a few years entirely @xterthinate a 
saccessful and valuable fishery. 
It is to bphoped that public opinion will be ened 
led up to th€ necessity of action of the kind referred to, 


~% and that year by yeara continued ¢ncrease in the fisheries 
willbe manifi 


: «9  vantageotisly raus e to the eastern portion of the United 
e Stajes ffom the 
e 


Even if this does not occur arfpidly 
as some may hope, the experimefits so far furnish ghe 
strongest arguments in favour of contineing the work for 
a roasonakiggime. A dipinuton that has be@n going on 
for fifty or more years 18 fiot to be overcome in ten, 1n vitw 
of the WU Laut nia es already referred to. 

Amo e spefles aii increase of which in their appro- 
pr@te places and seasons is to be hoped for, in addition 
to those now occupying the attention of fish-cultwrists, are 
the cod, the hglibut, the common mackerel, the Spanish 
mackerel, the stri bass, or rockfish, &c. 

ne of the most important, and at the same time am 
the most pgomising, fish is&he California trowt, with whi 
it i$ ho to stock large areas of th® country. Its 


speci commendateor®s are mentioned gisewhere in this 
ort. 
B e 

ca 


e. 

ther fishery ed*nesty calling for assistance, and 
pable o ving it, is that of the lobster, the decrease 
of which has been yerysufürked- The iments of the 
Fish Commission suggest methdfis by which the number 
can be greatly increasede Something; too, may be done 
with the tommon crab of the Atlantig coast and its 
er we the Pacific. Some kinds might also be®ad- 


acific coast and from the European 


e 
A subject of as much importance as any other that now 
n ae the attengon of the Fish Commission is an in- 
in the Aaly ofeystery In no departnftnt of the 

there been eso rapid and alarming 
abufdance of this mollusk on 


Bay, is rapidly 
hich’ throktens 


oyster, which are referret to hereafter 








applying the discoveries 
schoal of instruction 
cally 


tion. Among these are several 
ing to the Pacific coast of 
much superior in size, in tenderness, and in excallence of 
flavour to those on the eastern coast? Most of these are 
natives of Fogel Seu, and the completion of the 


means of transferring them to Eastern waters. 


‘more common measurement ; tH* latter is 
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practical extermination, as is almost the case in“England 
A 


ing millions of dollars jsmenaced ' 


fishing industry rodu 
Y e most stringent measures fer 


with extinction, and needs 


its depre 

e .U.S, Fish Commission has been very fortunate, 
through its@agents and assistants, in making important 
discoveries in connection with the pro i 
1n thi rt; and 
establish several imentasstations for 
th@s made, 30 as to consptute a 
fhd information to persons practi- 

in the business. 
-fish besides the oyster that vn 
transplantation and maio - 
ies of clams belong- 
the United Stes, which are 


it is proposed to 


There are other sh 
well repay the trouble 


Nor- 
way 18 looked forwayd?o as a panre! 

e 
common clams of the Atlantic coast are also fair subjects 
of experiment. 


thern Pacific 





VOLCANIC DUST FROM NEW ZEALAND 


A SHORT time since, Sir Julius von Haasj sent me a 

small packet of volcanic dust from New Zealand, 
and requested me to examine ıt. The dust fell on June 10 
of the present year (the day of the Tarawera eruption) 
at Matakava, Hicks Bay, 115 miles from the scene of the 
eruption. This dust is very fine, and, when regarded in 
the mass, is & dull, darkish gray colour. When examined 
under the microscope, t may be divided into— * 

(a) Bits of a more or less scoriaceous aspect—timy 
lapilli, commonly almost opaque, being only transjicent 
on thin edges— consisting of 2 somewhat brownish glass 
containing much disseminated fernte. With reflected 
light they are a light to a darkish gray in colour, some- 
times slightly reddish or brownish, with moderately rough 
surfaces, In size they usually vary from about ‘005 to 
‘008 inch in the longest diameter ; the former being the 
uÉ rarely ex- 
ceeded, the lgrgest fragment in the portion which I have 
examined being 012 inch in diameter ; lapilli also occur 
of less than ‘005 inch. ; 

(6) Chips, more or less transparent, generfly not er- 
ing ‘oo5 inch in diameter, and of all dimensions 

to the finest dust. The majority of these 
chips are commonly quite colourless ; some ofthem 
contain bubbles, ege spheroidal, or more or less 
cylindncal Sometimes these are quite ‘oor inch in 
longest diameter. Many chips show a ri surface, and 
are evidently formed by the destruction of a very frothy 
ice like that of Krakatds. Some of the glass is of a 
ight brown colour ; cecasionally it contains microliths of 
feldspar or triphites. The mineral chips are much less 
numeroms than those of glass; the great majority of themes 
are felds Many of these are flat flakes apparently , 
detached from a basal e, but a few exhibit twinning. 
Some may Be saffidine, but*a plagioclastic feldspar is 
certainly present. The chips, however, are ill-suited for 
poa measurements,® and 1 the results -which I have 
obtained are rather discordant. So far as I can come to 
a conclusion! should say that the extinction-angles seem 
to indicate thenot, uent presence ofa feldspar whfth 
belo rather to the oli albite group than to the 
labradorite-anorthite. I find very few indications of the 
presence of a pyroxenic constituent One oz two frag- 
ments are a greenish hornblefde; three or four in general 
appearance reserAble small flakes of miagnepa ron mja— 
Mingon their basal faces, but some of these SERIEN 


down 
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their true fature I have not yet been able to decide; 
however, I think it probable some of the brown flakes 

The resylt of my examination leads me to conclude 
that the dust ıs formed of material which Mw a glass 
wherein a porphyritic structure, on a large of minute 
scale, was inconspicuous. This Matakava dusteappears 
to agree gen y with, though it @iffers varietally from, 
that describe by Prof. Joly in NATURE el xxxiv. p 
595), thegmain difference being that the biotite, whic 
seems rather common ın his sampes, is rare in, if not 
absent from, the present one. I have not noticed sulphur, 
Pygto or magnetite in a recognisable form. 

may be interesting to com this dust with some 
samples projected from Cotopan, and described by my- 
self (Proc. Roy. Soc. No. 231).. These specimens came 
from various distance rangug from twenty to sixty-five 
miles from th volcan That which fell on the summit of 
Chimborazo (the most distant locality) consists of lapilli 
and chips; the mMogity of the grains range from about 
‘ool to ‘003 inch; a very few only attain to a diameter of 
"or inch, and this is barely exceeded. In this dust, however 
the lapilli are comparatively rare, the chips of glass and 
mineral dominating, with a fair proportion of the latter. 
A reference to the above paper will show the difference 
between this ash, that from Krakatáb, and the above- 
described fromm New Zealand. This may be explained by 
the fact that a porphyritic structure is common in the lavas 
of Cotopaxi (as in the other summuts of the district). 
T. G. BONNEY 





NOTES 


Wr have’ to record the death of General John Theophilus 
BeLalien, F.RS., at the age of eighty-one years. He entered 
the Indn Army in 1820 as a lieutenant m the Bengal Engineers, 
and was for some time Superintending Engineer in the Public 
Works Department forthe N. W. Provinces. Among other services 
to rience and to India, General Beaulieu inaugurated the system 
of magnetic observations in India, and yas the author of a book 
of logarithms of gide reputation. General Beaulieu was elected 
a Fellow of the n Socletf fifty years ago, a&d has served on 
its Councll. e 


THE death is announced, et Berlin, of Dr. A. Fischer, so 
long resident 8t Zanzibar, and who has done so much for the 
exploration of the Kilimanjaro region. 


e 

M. CHANCOURTOIS, General Inspector of Maneslin France, 

author of several works on geology, and Professor in the School 
of Mines, has died suddenly at Pans at the age of siity-seven. 


THz following are the probable arrangements for the meetings 
of the Society of Arts before Christmas :—'' November 24, 
Willam Anderson, M.Inst.C.E., ''Puftifücation qf Water by 

ttatton with Iron and by Sand Filtration" December 1; ad- 

urned discussion on the paper by Dr. C. Meymott Ady, on 
° Sewage Disposal" (read April 14, 1886). December 8, 
Major-General C. E. Webbe, RE., C.B., “ Glow-Lamps, 
their Use and Manufacture.” December 15, J. B. Marah, 
‘t Cameo-cutüng as an Octupation." There will be five courses 
of Cantor Lectures dunng the session :—(1) “ Principles and 
Practice of O tal Design,” by Lewis F Day. 
(a) * Diseases of Plan, with special reference jo Agriculture 
and Forestry, by T. L. W. Thudichum, M.D. (3) ‘Building 
Materials,” by W. Y. Dent, F.C.S., F.LC. (4) “Machines 
for Testing Mbaterials, especially®Iron and Steel,” by Profe W. 
C. Unwin. (5) “The Structure of Textile Fibres,” by Dr. 
Frederftk H. Béwman, F.l.S, F.G.S. Two e Lea, 
tures on ‘‘Soap Bubbles," by A. W. Remold, F*E.S., will be 
given on Wednesday evenings, January 5 and 12, 1887. The 
. e e . e 4 š 
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meetings of the Colonial Se&ion and of theeIndian Section will . 
not commence till after Christmas, e 


THE General Committee of tht ose yd the Preventjor of 
Hydrophobig and Reform of the Dog held its fogrth 
meeting on W'riday lest at the offices, 50, cester Square, . 
London, W.C., to conssder a programme which had been 
drafted by a sub-committeg and circulated among mamtbéls and 
rters. Mr. Victor Horsley, B.S., F.R.S.qSecretary to 
e Commission on Hfdrophobia, attended this meeting by 
inviténon, and way ungnimously elected a Member of Com- 
mittee. Manyeletters wge read expresfng approval of the 
programme and regretting that the writers were unable to 
attend. Among the gentlemen Who thug wrote were Dr. 
Drysdale, Prof. Fleming, Dr. Norman ,9Prof. E. Ray 
Lankester, Mr. Afthor Nicols, and Prof. Paitchard. ^ The 
Honorary Secretary having made a financial statement of a satis- 
factory nature, the Ghairmaa, Cologel R. H® Rom, briefly 
explained the care and time given by the sub-committee to fhe 
programme, which was then discussed in detail, and to 
be painted with some addjtions and alterations. 


Ir is intended, in Section II. of the Manchester Jubilee 
Exhibition, to exhibit the historical and modem methods 
adopted ip the seral branches of electro-metallurg}, such as ° 
gold, ulve, platinum, nickel and copper plating, the parifica, 
uon of metals by electrolyms, and gendtally to illustrate the 
connection between electricity and chemistry. c 


INFORMATION has been received by the Boerd of Trade 
resping the oyster fisheries of the Isle of Wight. The oyster 
grounds and breeding ponds of the Isle of Wighteare as plo f 
—() Medina Raver ; (2) Brading Harbour ; (3) Newtown Ko 
Fishhouse or Fishbouine. In 1867 the of Wight Oyster é 
Fishery Company was started, having Medina River and 
Newtown Creek for its grounds. This oyster Gahcry is said to 
have done well until 1871, when it was troubled refuse and 
sewage dncharged by mills at Newport, and a larg tity of 
the broods were destroyed. The Medina fishefy is now for sale. 
About thayear 1873 Major Boyle started 2 system for breeding 
oystegs at Brading, but m*1876 the harbour works were com- 
menced, and MajoreBoyle had to relinquish his ponds The 
H Hoard, howsyer, still carrygon the oysteiüsseeding*at . 
we pa They have six or seven ponds near St. Helens, which e 
are estimated to contain five or six mlli of oysie d at the . 
present time. As Brading is not suitable for fattening, 
young oysters are sold to various growers to be laid down for 
one or two years to render them fit for food. Newtown Creek 
15 the best fattening ground 1n the Isle of Wight? but the fishery 
company is now in liquidation through want of funds, and the 
business is in aleyance. | At FishhBuse there has been a good’ 
fall of spat this last'rummer, but the ground is muchgdisturfed: © 
by barges, which prevents the fishery from Being fully developed : 
the oyster@ fishery is consequently. not yery prosperous. wef 
creek, it may be mentioned, was recently clearedgand seme 
sixty or seventy thousand oysters wese transfered to Newtown ° 
to fatten in a pond placedeat their dispodkl by the Newtdwn 
Company. Besdes the oyster fishery companies above referred — 
to, there are severgl fishermen who dredge for oysters at sea in 
the Solent, and particularly in Osborne Bay. The oysuri, 
éiedged up are seldom fit for the market, and have usally been ~m. 
sold to one of the companies to be laid down aiid fattened: e 


IN Dr. B. W. Richatdson’s recent Cantor Lectures dn ® 
** Animal Mechanics,” speaking of the m of the beart, 
he "described the number of the pulsatiass of the Reart in diffesets 
animals—in fish, frog, biti, rabbit, cat, dog, sheep, hbre—and 
made acf comments on the remarkable slowneg of pfe hegrt 
—40 xrokes per fhihute—ire tho horse. «hen the Pii of 
e e e 
r 


^ 


° v° ° 
e 


surrounding count fa, ° : 
at the Paris Geographical Society by 
Dr. Hamy on ‘‘ The Int on-of one of the Monuments at 


~ Scrence, *states 


* The fell Became vimble at about mid-distange be 





























„pulsations gin man wt various periods of life, ang at different 
levels, from the levgl og the seas up to 4000 feet above sea-level, 
wag brought under review, and was followed bya computation 
of theeaverage work pesformed by the heart in a hesithy adult 
man The work ras traced out by fhe minute, hour, and 
the day, and was shown to equal the feat of 1aising € tons 4 cwt 
one fog pet hour, or 125 tons in twenty-four hours Theeexcess 
of this work under alcohol in verying quantities formed a "a 
lary to the hory of the work of the hegrt, Parkes's calculati 
showing an excess of 24 foot-tons from the imbibitiowof eight 
fluid ounces of alcohol, The facts to the work of the 
heart by the weight of work accompM&hed was supplemented by 
a new calculation, in which the course of calculation was 
explained by mileage. Presuming that the blood was thrown 
out of the heart at each pulsation in thè proportion of 69 strokes 
per mingte, afd at the assumed force of 9 feet, the mileage of 
the blood,through the body might be taken at 207 yards per 
minute, 7 piles per hour, @68 miles per @ay, 61,320 miles per 
year, os 5,150,880 miles in a lifetime of eighty-four years. The 
number of Seats of the heart in the same long life would reach 
the giand total of 2,869, 776,000, e 


A METEOR of unusual splendpur was seen from the Oxford 
Road, Banbury, on Tuesday, November 2, at about 8.5 p.m. 
zenith 

horizon in & direction west by north. At first the meteor 

ed with a faint, aparently reddish, light, bêt when a third 
of its path had been passed, it burst into an intense blue flame, 
and, increasing 1n brilliancy during the next third of its course, 
it finally died away before reaching the horizon, leaving grind 
jt a long red trail distinguishable for several seconds afterwards. 
"Tae (BIB was ai*an angle of 60°, and dunng the middle third of 
the flight the flame was of such intenrity as to hght up the 


Copan, Hopeuras,” in which an inference is driwn-as-to early 
Chinese in with America, Dr. W., H. Dall, writing to 
is belief that the very wide hypotbeis thus 
br@ached, and which in one form or &nother has n b ee 

gy for more than a century, rests uponga totally cient 
owndationg, wrecked Japanese, and posi 
from time to thne were 
questiom ey Bit th qyery reason to believe that the wrecked 
people Fs (1) nearly always males, and incapable of colon- 
istog ; (2) were either killed or enslaved by the Americans in 
accordance with a general usage ; and (3) that neither in arts 
nor language hære they left any appreciable trace on American 
anthropology. '' The statement of Brooks, that the Japanese 
afd Aleuts could communicake without an interpreter, 1s true to 
thm extent? I was present when the aforemid Japanese, three 
pales, were brought» t@® the poit of Unala-hla, and took pains 


B Chinese, 


on the shores‘of America, is befond 
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the now well-known ''Encyclopeedia of Natural Sciences," 
namely, Nos. 48 and 49 of the fust part, and 37 and 38 of the 
second part. These four numbers deal with three different 
branches of science. No. 48 of the first part is botahical, a con- 
tinuation @ Drude's masterly work, ‘‘Systematic and Geo- 
graphical Arrangement ‘of the Phanerogams," copiously illus- 
trated with woodcats, asvras the earlier portidh of the same 
publication, No. 49 of the “ Alphabetical Manffal of Zoology, 
Anthropology, and Ethgology,” takes the reader from ‘‘ Land- 
schaf” to “ Lithodina.” Of the abundant material embraced in 
this compass may be particularly mentioned ‘‘ Landschnecken,” 
by E. von Martens; “garren,” by Dr. Griesbach ; two etpe- 
cially interesting contributions, ‘ Larynx,” by von Mojsi ovics, 
and ''La Téne-Zeit,” by Mehlis ; trêatises hy Jaeger on ‘‘Life, 
and its Conditions, Phenomena, and Stimulations, §c.,” as also 
“Linsen,” and “Lippens,” by Dewitz.'* Nos. 18 and 19 of the 
second part belong to the “ Alphabetical Manual of Chemistry,” 
containing the papers—Furfurangruppe (@nclumon), Gaprung, 
Galle, Gallium, Gehirn, Gerberei, Gerbsauren or Gerbstoffe, 
Germanium, Glas, Glycerin, Glycidsanren, Glycocoll, Glyco- 
mde. As of most general interest in this list of articles may be 
specially cited ‘‘ Glycoside,” by Prof. Oskar Jacobsen, of which 
the firm is preparing a separate impression ; as also ‘‘ Gahrung," 
by Tollens; and ''Glas," by Engler. The newly-discovered 
“ Germanium " is treated by the editor, Herr oburg him- 
self In Prof Liebnch's contribution, ''Gehirn," we have a 
.valusble paper on this subject by a recognised &uthoiity. 


Two remarkable specimens of deformed fish were taken from 
a rearing-pond at Delaford this week, and brought to the South 
Kensington Aquarium.* One is a trout about thre years old, 
whose tail is bent to such an extreme that it standi at nght anffles. 
with the body of the fish. Its mode of progress ıs leboureJ, 
and its appearance is very peculiar. The other specimen is an 
ordinary stickleback, measuiing 4 inches in length, whose body 
15 swollen through dropsy to the extent of 1 inch in diameter. 
At fist sight its appearance is similar to a young moase, and it 
requires close i of to grasp the fact titisa fish, It 
moves very slowjy, with great exfenditure of Tor@, the weight 
of the contorted body being considerable. 


THERE has been a great demand for the German carp lately 
imported into this country by the Marquess of Exeter and others 
for the purpose of acclimatisation in this country, and a numer- 
ously epi wie to stock waters that are useless for the 
purpose of taining other fish than carp has been made for 
the German species. 


THE operations in connection with the new Observatory and 
Marine Fish-Culture Staton at Lochbuie, Isle of Mull, to be 
established under the auspices of the Natonal fish-Culture 
Associationgare to be fommenced forthwith. “At a meeting of 


et quire into the assertion which wag e to me gt the tin. 
I found th the commftnicatbns were wholly by signs, and not 
e by spoken , as the Aleuts could not erstand a word 


the Coyncil, held last week, it was arranged to form ponds Hey 
the propagation of lobsteis, and to make certain observations | 
upon marine faune. The details of the scheme were placed in 


oM 


of gapanese withoutats afcompanyipg signs. ndly, Brooks, 
who was long Consul in Japan, mformed me that he had partica- 
larly searghed into the matter of the voyage to Fu-sang, and that 
he had conclusive evidence that the voyage Which &ctuall9 took 
weg to the well-known and still existing province of Fu- 

sang in Korea (see Griffis’ work), and had no connection what? 
ev@r wih America. Lastly, the mere presence of two simple 
cmyed lines on a circular stone, takes by itself, proves notlung 
as tostheir and still less that they had any connection 
mh the Chindse symbe." Nr. Dall concludes by stafing 
tpat sugh unbridled hypotheses are iht curs of anthropology.” 


WE Tare neceived a fresh instalment of the very waluabl 
work emanating frog, the firm of Eduard rewendt, Breslau» 
. . ‘a e e. 


UN oes ui 
*e 





the hands of € special scientific «ommittee. 


© We have received frem Mess. Horne, Thorathn aite, and 
Wood, opticians, a map of the moon, 12 inches in diameter, 
mounted on good stout cardboard, represepjed as she ap 

when viewed through a telescope witf an astronomical eye- 
piece. This will Fe a very useful companion end guide for 
those amateurs who are studying the lunar surface; it can be 
confeniently held m the hanf while observatio@s are bemg 
made. About 30g craters and walled plains are marked very 
elealy, and,the names of the different seas ate given if larger 
letters. At the back is added à short descnption of some of 
the chief features, 
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A SHOCK of earthquake was felt in the district of Beira Alta 
on the rth inst. 


THe additions to the Zoological Soclety’» Gardens during the 
pest week intlude a Patas Monkey (Cerropithecus patas), from 
West Africa, presented by Mr. Thomas Baily;@p Yellow 
Baboon (Cywoct, ésbouin), from West Aftica, ted 
by Capt. J. HdAderson Smith, R.A. p two {Goshawks (4stur 
palumbarius), Bhuropean, presented by the Baron d'Epremesnil ; 
a Hobby (dju/co subétieo), caught tnfihe Indian Ocean, presented 
by Dr. Rivis Mead; two Java Sparrows Pada erysivera) from 
Java, four St. Helena Seed-Eaters (Crithagra biutyraces), from 
South Africa, presented by Mrs. Conrgd Pile; two Sing-sing 
Antelopes (Cobus singsing d Q), from West Africa, received in 
exchange; a Woogcock (Scolopex rusticula), European, pur- 
chased ; an Ocelot (Felis pardalis) from America, a Bactrian 
Camel (Camelus bactriamus 9) from Central Asis, two White- 
backed Piping Crows (Gymnorkina lewcenots) from South Aus- 
tralia ; a Banded Parfeleet (Palevrwis fasciatus å ), from India, 
deposited ; a Vinaceous Turtle Dove (Zrzws vimacens), bred in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 


THE INFLUENCE OF ASTIGMATISM IN THE EYE OX ASTRO- 
NOMICAL OBSERVATIONS, —Prof. has pabianed; i in 
rper gie drei bayer Akadewie der Wiss., il Cl., 

Ba a Abi an interesting paper on this- subject. The Taner 
is divided iuto four sections. The: first treats of certain 
details connected with the refraction of light which are used in 
the subsequent investigations. The second part gives the th 
of the formation of images in an eye, and its apple 
cation to magsures made with an altitude instrument. In the 
thig! and fourth parts the author treats of the application of his 
theory to the heliometer and wire-micrometer respectively. It 
appearaf@from Prof. Seeliger’s researches, that this malformation 
in the eye, which is far from uncommon, exerts a larger influence 
on astionomical measurements than is commonly suppæsed. 
Thus, he sh ws that a ematic error in a series of o 
de@hnations amounting to o"26 ma 
And it appears that the discordances ion-angl 
of doable stars, on the ioclingtion of the line pane 
the componefis [6 the vertica®, with which the geasures of some 
observeis are affected, may in part be referred to the same cause. 
Prof. porn ey is one wh'ch may be profimbly, studied 
by those who aspire to the attainment of greater accuracy in 
astronomical abeervations. ; 


THe KALOCSA OBSERYATORY.—Dr. C. Braun has recently 
fia, & report of this Observatory, founded Cardinal 
ayn, Archbishop of Kaloesa. e e of the 
be oe ferire of & refractor, by Merz, of 7 inches aper- 
er of 4 inches; a transit by Cooke, aperture 2:3 
ide an altazimuth by Breithaupt, of Cassel; a chrono- 
gph t three clocks, and a chronometer ; several spectroscopes, 
e solar spectrosco Dee with automatic adjustment 

m 


E be due to E 


e me eviation is the p a star ud Gan Asd 
Zollner, and a specio ph ubi m 
two most icm 2o effected at the O 


Üimp c determination of the geographical position o of here es 
e tory, and the observation of A special value ena to 
the former, as hitherto the positon of no place in H had 
been fixed by direct astronomical methode. The latitude of 
the standard pillar of the Observat was determined by 
geodetic observations to e 46° arga; the astronomi 
methods made it 0"*07 greater. e longitude was found to be 
T 15m. 54 4431. east of Greenwich. e observations of sun- 
from May I4, 1880, urs 31,.188g, and forma 
record of an mt e method of projec- 
rd of od. Th 
tion was employed in observing ; tl Pea observations were reduced 
first by means of & projection of the sun, and secondly by calcu- 
lation. In tgelatter method Dy Braun employed xd lait 
of his own device, which he t a trigonometer, for the Medic 
solmio of spherical triangles. From hisêobserrations Dr. 
educes the following ion for the velgcity of rote» 
ii om = 369.33 ~ 209 209°°86 un! A. He also shows the downward 
ca tude o 
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itself at tolerably 
regularintervafs, The observations of each rotation af grouped e 
together and given in short tables, anf daagrams similar to 


carious partial effort at recovery which showy 


Carrington's, sh the spots gf eaeh rotation in shape aad 
position, are also added. The volume concludes with fufl 
d tions gf a number of ingenious instrumemtal devices, seme 


y emgjoyed at Kalocsa, others still only aro 
Amongst thege i; an ingenious transit micrometer 
ating Gessonal baddon if pis obacrration of vanes S. PLN 
Y CassioPELE.— The Stdereal Messenger reparts, on the 
ity of Prof. Colber$ of Chicago, ‘that this star appeared to 
cere ee brilliancy by. duite half Shee esi the night of 
August 20. TE QA y os the observation was 
on enom 


the shortness of durati : for, abont half 
ai oar afier ik was Bist noticed. the war to retum to its 
normal magnitude. It will be intefesting tol if the ohange | 


was observed elsewhere. e e 

New Minor PiAters.—Prof. Peters discovered a new minor 
planet, No. 261, on October 31, and Herr Palisa twe—Nos, 
262 and 263—on November 3, e e 

Comat Fintay.—Yhe following Sphemeris for Berlin mR- 
night is in continuation of that given in NATURE for Novamber 4 
(p. 17) :— 


RA e Decl. bgr log 4 
1886 hms " t. 
Nov. 16 19 59 51 2342278. 070697 00899 
18 20 8 42, 22537 
20 201738 22224 00589 040874 x 
& 26 37 ar 488 
E 24 .20 35-39 21 1308. ,0:0693 00856 e 


ComET BARNARD.—The following ephemeris for Berlin mid- 
night is given by Dr. E. Lamp (Asir. Nachr., No. 2753) :— 


Decl bgr log 4 Bright: 


m . ‘ 
16 59 13 124 N. io 
3I 51 d t se oi oi 
47 57 L AE 90340 or 
5 20 A 0207 
é4 2 s i oog  I75 
43 57 17 103 98817 9'9990 - 19°3 
The brightness at the time of discovery is taken as unity. . 
GoULD's “ASTRONOMICAL JouRNAL.”—The fief number of 
the new issue of this journa) spree on No 2, It con- 
tains the following the ligh ons of Sawyer's 
variable {lowing papers On C. Chandler, Jun., in which $he 
elements of the star are as Max. = 1885 Nov. ad.e20h. 35m. 
G.M.T + da 10h. 90m.) E. The minimum ise arllere 
The 


the rise is a stri Bis 
A tw short-period vitriable, eS ic 


ttarii, hase period of OF dicta aa. ; the tlon is 
fom $9 mag to 6:6. Place for 1875% : 18h. 24. ; 
Decl. 18 5 4^8.—Elements and ephemerides and observations of 
Comets Yi and Barnard, by Profs. Winlock, Boss, and 
Frisby.—O ns of U Ophiachi, by E. F. Sawyer; and 
PARIETE ee eae by Brof. Stockwell. 


irs 





ASTRONOMSCAL PHENOMENA FOR, THE 
WEEK 1886 NOVEMBER 21-37 ° "RE 


um | (FR the reckoning ob timo the civil day, commencing@t e te 


Greenwich mean midnight, @ountifig the hourgon to 2h 
ls here employed.) 


“At Greenwich on Nevtmber 21 LY 


"Sun rises, 7h. 31m. ; oniba, ec 3 8 i uad ae 
decl. on merigian, 19° 58’ S. 1 Sidereal Time qt Sunset, 
Ph 3m. 

Moon (New on November 25) rises, rh. 370. ; aaa at pe 

* sois, 14h. 18m, ; decl. on meridian, I 57 N 


* Planet © Rises Souths Sets erm 
-h m. eh mn lm . AN . 
Mercury 9 30 I3 II ... 16 52 at 25 
Veu... e. 7 12 II 35 .. I5 88. ECCE 
Mars ... ... 10 I4 d .Q€918 3 3a 
Ba: e «e A 5. . 9 34 wee I4 53 e 45 S 
y °... I9 34* 336 ,. H e. al a2 N. 


“60°, P 
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Occulpatiqns ofeStars by the MBon (visible at Greenwich) 


. 9 . Conese 
Ngr. Star Mag. Diap. — Reg anglon iron ver 
. e e imago 
s . h. g. h. m. 
22°... 46 Virgin&® ww .. 442... 531 V. 72 176 
22 .. & Virgos... ... 6 ... 4 58 near ap 304 — 
22 ..48 Virginis ...6 .: 6 38, 7 8 e.. Io 163 
23 .% B A.C. 4647 ... 6 .. 448 ... 5 40 24 222 
Nov. x* : ° 
23 .. I Jupiter in conjundlion with and 3° o' south 
of the Moon. š 
23 14 Mercury statlonayy. » 
Variable Stars 
Sear RA ° Deck 
e eh m. EM bh m. 
U Cephei .. O 52:2... BI IPN. ., Nov. 28, 2 27 m 
¢ Geminorur 6 574... 20 44 N. ... ,, 23, 21 30 M 
S Canis Minoris 7 od S 0834N.. , 24 M 
S Sagitt@rh...@.. 19 123 .. 19 145.0... 4, 2I, M 
weAquils e .. 19 477 .. 043N".. ,, 24, 0 0A 
= M ngmfios maximum ; s minimum. 


Meteor Showers è 
The Andromedes, maximum Novénber 27, R.A. 24°, Decl. 
44° N., form the most interesting shower of the week. A 
radiant near u Persel, R.A. 60°, Decl 49° N., supplies very 
swift meteors; swift meteors are likewise seen from a radiant 
near 4 Urse Majoris, R.A. 208°, Decl. 43° Ñ. 


e e= 
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GEOGRAPHICAL NOTES 


THE Bulletin of the Paris Geographical Society for the present ` 


year (Nos. 1 and 2) contain several papers of interest. 
annoir’s ennual report on 


do no more than mention M. Ch. 
the pest Jede Which 130 


pragress of phy during 
=% M. Grades writes on the rivers and ns af part 


of the east coast og Madagascar, and M. Gouin, of Nam-dinh, 
contributes a long on Tonqum, which wih the com- 
mercial geography of the country rather than with the geography 
eproper. No. 2 opens with the report of a strong Committee of 
the Societ» pn the orth hy of geographical names, which 
will be with interest, No elaborate or exhaustive refoims 
are proposed ; tht ions are rather a series of simple modih- 
cátions don Ros ico mither thân. oñ bigh ological 
scfence, ghich is only accessible tothe few initiated.” e 
ttee take up the e of tha Royal Geogrsfbhical 
“Spach, “orftpleting it in some respects, ani maling some addı- 
to musical earx." The bases of the proposals are 
the samé as those of our own Society: (I) not to seek an abso- 
lute jon i P tation of sounds ; (2) to preserve 
in Euro names the form of the country of their ongin ; (3) 
f retain in the case of other places the mode commonly em- 
ployed. M. Rolland contributes a long paper ow the hydro- 
graphy and orggraphy of the Algerian Sahara; and M. Martel 
es the map of the French establishments on the Senegal 
ynny issued by the Mey of Manne. Lieut. Bandens 
e describes g trip which he made year alonggthe Black River 
of Ton ; and finally there is an accomnt written by Dr. 
Potagos fh 1880 of g wurncy which he made in the Pamir in 


need 


e M ur e vixit to the famous Yakub Beg of Kashgar. e 


E have received the Verhand/ungen (Bd. xiii. No. 8) and 
the ZeiziPerift (Bd. xxi Nos. 4 and 5) of the Geographical 
Ss of Berlin. The fist contains only ome , but that 

interesting one, fy Dr. Sievers,on a recent jouney in the 
i N a de Santa Marta, in Columbia. The object of 
„tho journey was to stud the geology and physical geography of 
the region, and expécully to ascertain whe these mowntains 


as Belong f$ the system of the Andes or not. As Dr. Sievers has 


o back. for a short time, he was unable to give any 

te results, and he confines himself to describing the course 
of the ¢ourney, and to mentioning important poinf necessary 
for a 3 hy of the 


understanding of the*physical 
regign. A the he sds Herr J continues concludes 
hipanalysis ofsete Indign census of 1881 ; this is féllowed by a 
trinalation, from the agi ofédhe Rugsian Geographical 


Socloty, of Dr. Iwanow's paper os certain ancient monuments |e 


by him in the ceurse of 2 geological examination dt 
urkestan, i 

? e 
P: 


. i . 
. *y 


PE Gelcich has a bighly tethitical historypof the | p. 44. 


methods of ascertaining the area of a uy “and Dr. von 
Danckelmann one on the frequency of rain in the Indian Ocean. 
Herr Sandler makes a contnbution to the history of cartography 

giviog an account of the life and works of Johann Baptista 

omann, a geographer of the latter "part of thé seventeenth 
century. curious map appended to this paper (which is of 
consid el ) shows, means of white and red outlines, 
the worl acco’ to, present phy ad according to 
Homann's mapa. e number concl with g short paper on 
the hot springs of Kamchatka. 


IN a recent work o 4eolgy and geography 8f Sumatis, 
M. Verbeek, 2 Dutch engineer, says that sixty-seven volcanoes 
are known to exist on thatisland. There may be more even 
than this, for parts ofghe north-west, which are covered grith 
primseval forests, have never been ted. Two aie of 
these are active, Merepi and T: (or Soclau), the former 
being 2892, and the latter 2542 metres in hfüght. 


THE October issue of the Bollettino of the Italian Geographical 
Society contains an account of an excursion made d the 
summer by E. Modigliani to the rarely visited island of Nias, 
which lies some thirty miles from the ædt coast of S a 
little north of the equator. The d gud spent two months in 
the place, but owing to local feuds was unable to penetrate 
beyond Fadoro, & large village near Telok Dalam Bay on the 
south side. The natives, apparently of Malayan or Indonesian 
stock, but speaking.a language quite different from Malay, and 
by Craw. desciibed as ‘‘a simple, mild, and primitive people," 
he found on the con to be fierce and treacherous savages, 
everywhere addicted to ead bunting. Their hostflity was such, 
that be failed to make any botanical or zoological collections ; 
but fortunately secured eleven human akulls from the southern 
districts, which have been sent to the Anthiopological Museum 
of Florence. No similar ens appear to have hitherto 
reached Europe, nor are any found even in the Batavian collec- 
tion. Head-bunting is taken so much as a matter of course, that 
on Sig. Modigliani offering to purchase some skulls the rajah of 
Bavolovalani on the south coast quietly remarkeg that it wguld 
be rather an expensive business, as an ition would have to 

ially fitted out and sent to the to raid ufo some 
bourmg tribes and carry off the required number of heads , 
He had no idea of craniological specimens being collected except 
from the li subject. The interior of Nias still presents & 

romismg field of exploiation, never having been visited by®ny 
Eniboeas travellgis. eè 


be 
neig 
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LIGHTHOUSE ILLUMINANTS! 
hd II. 
V.— Range of Lights in Hasy Weather 
“THE observations on this subject of the Tnnity House Com- 


mittee have served to confirm the conclusions announced 
M. in his ' Mémoire sur l'intensité et la portée des 
» 
Tia I 


6, and in his more recent '*'Notes sur quelques 
objections relatives à l'emploi de la lumière électrique dans les 
phares.” The Committee find that the gas and oil lights which 
are equal in clear weather are equal also in fogs; that in rather 
dense fog the more powerful light had but little advantage oves 
the less powerful, for example, ‘‘the triform electric appearing 
at 1500 feet, while the dads gas and tilform oil showed up 
together a gittle befofe the observers Peach 1400 feet,” and 
that the electgc light, while suffering, according to the phot 
metric&results, a somewhat greater loss in hazy weather than T d 
flame lights, is *' visible at a er distance than the higheste 
powers tried in gas or oil.” Using M. Allard’s formula, which 

pears to fest or well.establihed physical end phymologicel 
data, I have calculated the range in fogs of various di of 
thickness of some of the lights exhibited at the South Fore- 
land. The range of a light, or the limit at which it is just 
lost or just picked up, 1s that limit at which its intensity is 
diminished By distance and hare to the miffimum intensity per- 
ceptible by a good eye, such as the practised eyes of seamen are. 
M. gives this minimum intenmty, on thé anthony, of 
‘des expériences qui ont été faites sur ce sujet au Champ de 
Mags," as that of norm Carcel gt a distance of one klometre-on 
a perfectly clear 


ie This co nds to $ candle at a dis- 
tance of one nau mile. When 


e air is Rot perfect clear, 


2 Farther Report of Mr. Vernon Harcourt to the Board of Trade on 
the Experimental Laghts exhi:ited at the South Foreland. Continued from 
` 


LI 
° 


@mp materially increased by the diverted and re-di 


i has double 
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its d or may be by stating the | of the scattered light being less diminished by 


t which escapes obstruction 1n passing 


fraction of through a 
certain length. Of this fraction the same’ fraction escapes ob- 
struction in ing through another equal 1 of sr, and so 
forth, Thus, if this fraction 11 called a, and / is the intensity at 


any point of a beam of parallel rays, such asa premise 
ected from a plane mirror, after the beam has a 
mile of Bazy mp ta ME la, at tw® miles its 


intensity is to /a3, and at aistance of d miles to Zst, 
But di t light, such as is even the most condensed beam 
from a lighthouse, diminishes also «a the square of the distance. 
Thus, if L is a lighthouse hght wio intensity at one mile 


is La, its intensity at any number of miles, d, is Zot x ond 


when the combined «effect of haze an® distance is such that its 
intensity is only equal to that of 4 candle at one mile, at that 
point light ceses to be visible. Thus it is possible to 
calculate fy any particular degree of hare what will be the range 
of any given light. Te give some examples :—In a moderate 
uniform haze stich that a smugle 108-jet gas-burner, showing asa 
fixed light of about $4,000 candles, was Tost at a distance of IO'9 
miles same light swn in biform would be lost at 1178 miles, 
while the correponding triform and quadriform lights would be 
lost at 1275 1a'8 miles ively. In a rather thicker 
hare, in which a single 108-jet gas-burner, showing as a revolv- 
ing light of 60,000 candles, was visible up to Io miles, but no 
further, the extreme range of the biform would be 10 73 miles, 
of the trifoim 11°16 miles, of the quadnform 11°48 miles. In 
still thicker haze the increase of range obtained by increasing the 


power of the*lighthouse light becomes not only absolutely but 
relatively less. 
Laght ahown Range in Nauncal Miles 
Single 108-jet, M. I. lens 2 I we 075 
Biform T 33 aii I'O 0°52 
Tiiform n 37 217 I o 54 
Quednfgrm ,, s$ e) 242 I'I 0°55 
eThe abovesresults represent the maximum e of the direct 
beam ugh uniform haze of lights of the mune kind bat 
in powtr. But in certain cases the increase of range gained by 


increasing the power of the light may be either less or greater 
than it is in the foregoing case. 

Tn the first place, the ligh t which has suffered obstruction is 
dfverted from its direct course but is not lost ; and a portion of 
this hght may reach the eye from a éirectién slightly different 
from of thé source of light, producing the im on of a 
halo or Prof. Stokes, Pres. R.S., whó hes Ls ly given 
me much help in considenng this subject, concludes that, 
especially in a fog in which the particles of waftr are not very 
minute, the burr might be seen at a substantially greater distance 
than thatem which the direct light could he seen. ‘‘The 
intensity of this diffused light will not decrease in metric 
a Sant gar as the agar m the source increase, but rather 

ill tend ultrmately to decrease inversely as the yuare of the 
distance ; but being so widely spread, there will be of its 
bemg unperceived unless it be flashy.” In this case more 
powerful lights would retain in fog more nearly the vos 
which they in clear weather, in which a fourfold light 

e range of a is light. But since the eye can 
distinguish between the point of light which 1s seen by the direct 
rays and the blurred nimbus, whose ies Prof. Stokes has 
investigated, the question whether the range of po*erful lights 1s 
ed light which 
surrounds the principal beam could be solved by an appeal to 

ence. 

iy anser iius inquiry gjyhether it gften happens that in 
approaching a lighthonse on a hazy night which is first seen 
is an indistinct brightmess or halo, not the light itself, and 
whether this effect us seen at consxterable distances or only at 
short distances, and in what kind of fog, the Deputy Master of 
th That Hee tet me that it happens, ccoagnal , at short 

es, 10 thick fog of mist, when nothing of the light is seen 
beyond 1 o»2 miles. ‘‘ Inclearer weather (£.«., slight hare) this 
pol is not observable at any e ; it is the direct beam 

v the Diem (of coume 1 ed and indistinct by reason of 
the density of the atmosp which then comes to the *ye of 
the observer when approaching from seawawl.” I think, there- 
fore, Sit may be toncluded that at short distances iggts 
may occasionally have an advantage over feebkef lights greater 
than w indicated by M. A ’s formula, in comsequence 
oe i e e . 


direct light. * è 
There are two other cases im which @heeformula is not im- 
mediately appligable ; the second exception being, if the hax ıs 
not unifogn. This case may be illustrategl by taking an extrerhe 
example. Syppose thet the amount of fog extegding 5 miles fiom 
Pee ere just sufficient to extinguish a light of 60,000 
es, and that this distance the air'were ectly 
clear,*a light of four times the initial power would hafe gpt the 
in of the fog four tim&s the minimum visible brightness, and 
Id only disap: allogether at a distance of Temiles. But, 
on thg,ather hand, if the fog were thicker further to seawaid, 
the larger light would have scarcely any advantage over the 
smaller light. e LN . 
Thirdly, if the lights compared differ in quality. of which the 
yisible sign is colour, as well amin power. this case the 
particles of water of which haze at sea comsists (differing from 
the coloured particles of & London fog) are only ely to exercise 
2 selective action on lights of different r ibiities when the 
particle are so small as to be comparable with a waveeof lght. 
n a thick mist, in which tke particles of waver howe often a 
vimble magnitude, ts effect 1s probaly absent — (gonds are of 
this character, and sunlight is not reddened by inne oda 
them. But the red colour of the sun when near the horizon, and 
the*ssimilation in colowg of the electric light to gas-light when 
seen from a distance through slight c haze, shows that 
such haze does interfere with the more e blue rays, to a 
pu extent than it does with the yellow, 


t is ore 
riative i e proportion of the more refrangible rays, suffers a 
greater the light from gas or oibflames in certain statée 
of the atmosphere. The laiger particles of mist or rain probably 
obstruct t of all sorts in the same degree. If we suppose 
that the effect of haze 1s to cut off all the blue and violet mys, 

loss to the flame lights would not exceed I or 2 per cent, 
w that of the electrnc hght, which 1s perhaps rather bluer 


than sunlight, may amount to 20 per cent. Bu I geh 
e eletinc 


considerable, would not materially affect the 1ange of 
ht in weather. 
"Eua ped cies ead advantagePof mulüform lights, 
com with the electric arc behind a small lens, that the 
er surface of illuminated lens is more favourable to vixibiligy 
in weather; and the late Sir W. Siemens gave some 
countenance to this view. Speaking in the disfusson of Sir 


ames Douglass's paper ‘On the electric light applied to light- 
fouve?iunination’ 1879, he sud :—*' He had ‘heft that, in 
order to get moie penetrating power, not int alone but 


int@nsity with q ty as represented by large surface, would be 
required. ; d in his ‘‘Note,” pp. 18 aged If, makts 
e interesting obgervations on iis subject, Dfeieals rfther 


with visibility at great distances in clear weather than with 
visibility through haze. 


th 
fog than A 


orige, and teu faya 
certain that the electric light, w ich *contains ae 


I do not kn hat gres either 
of theory or observation, the Fey diis lus Si WM Siemens e * 


1s based. Desiring further information on this and some 
ints, I @ave consulted Lord Rayleigh, Sec.R.S., who with 
rof. Stokes joined me in a visit to the South Foreland lights a 
ago. I may quote his opinion :—'' Wifh the same total 
ngit of source, and angle of divergence, it can make no 
diference at distance (at which &he apparent magnitude ofthe 
lens is inappreciale), whether the lens be large ct smalle At 
smaller distances the advantage might be with fbe smaller 
ens So far asel see, the only tage that pic 
ens cou ever have*would be more room for a Zz 
light, which, with a small lfos, ight give jpo great a 


While ref 


produced by gunpowder, the pernodicity 
serving fpr identification and the intermittence being ngcessary to 


1 Since this report has been commmn.cated to the 
Royal Society by Captain Amy, RE ERS., and Major-General [or 


spectrum, of the According ty these 

rne Birernents, derisndog fewer, of at par of the Roh the 
electe which hes beyond kne “E” in the spectrum, 
reis pafe of tho green raya m well ane bioo and vip ry is 

t ee = . 

. e. e . e 

. . e a. e? 
ë <° . 


other o 








get the necessary contrast, which dere between appearances at 

4consecutive thes, Mstead of as ordinary vion between 

ap ces in n PU E z 
Pos Stokes writes, oa occasions :—-3/* The diffused 

te 

and h 

no s , if almost momentary lıke li 

n to attract attention, and you cogl 


tho 
t be 


*" W great 
into the formation of a danh elis wae wo last 


only, as were, for a moment.” ®‘If there are to be apy, 
more tT think It would be well worth while to Ef 
explosions," *' The more I think of it fhe more 


to think that it would be worth while to 
Si AME T moan with explosions de 
all costly ; in fact, it would : M The chemicals 
would not cost very much. i Safari The chek 
tale, hich could be tned anywhere, would mom wha: chemi- 
M Me ERU to get œ 
esi Bat when the actual ex meats in fog are 
anti used shuld not be by any meant very tal. 


ione 
not ben 


TA ie to make the quantity of bent for the 

mojnent pis uc pun tore ee in yonr most 

powerfu] burners ; pac! cioe & very large 
tity." 

I should add that Prof. si is ” uve 
been Vel and uei meer of Mond er triala 
ahéuld be made in that directign. As to r ted 
sudden illumination in Bree attention there can be no 

edoubt; but I find it hard to hich an 


' station to show a quadriform light of four times 68-jet power.” 


that in a ft 
Base ae d apa] MELOS ees unconscious" i Seay apes 
Ísom the electric arc, through such a lens ss thg Mew Ind 
lenses, passed quickly across him, any ‘‘flare” would be per- 
ceptible at the same ce. I do not know whether the ex- 
periment has tried of combining -and-sound signal, by 
c E 


of com -cotton in the head of & rocket, and so 

the je would explode at a fixed distance and bearing 
Teton and at a moderate altitude. Fi estian: 

nisi fi andgnight be used to give a lift seaward to vo 

light ios 


VI.— Cost of cach System 


ie: have not the data which are necessary for forming an in- 
dependent opfhiion upon the estimates furnished in tho Trinity 


House es rest on kieres au ied A 
and I venture a siad a remarks on the su 

I að not iiely satisfied with the position es] to eine 
electric 


er fon? the reference to the 

alent#hat in a former estimate 

in relation to the redo i 
e of, 


m NEP of 
the cost was Considewsd 
t by each iluminant And I think 
t can be had on any system for & 


os re, of what the cost is on any system of a desired 
quihtty of light, ıs needed to make the compari of the 
is made in 


relative cost complete. For example, a com 
the Report (Tabigs L and IL, pp. 02-63), between a: Bust order 
oil-lighted tower for one six-wick barner only,” and a ‘‘gas 


annual cost of maintenamce, including intergst on tal 
outlay, is eftimated at 7247. for the first, amd 1687/. for. the 
second. d ir fapm a &ix-wick burner shown as a fixed 
BAS jc er less than 7000 candies, while that 
Fodeer Ars ,000 candles? Thus, if sacl quadri- 
sqbetituted fof or adopted instead of the single light, 


Oe e cost and the light would be largely in , but the 
in of light woul be E aeth ou abe ihe E end 
` Com unos ere ts, the increase of 


would be one-third great increase of cost. So in 
T peto 6st vele ihe colt at of the electric ligt and the o 
The expense of annual maintenance, with int 


Of pital gutlay, is estimated as being one-serenth greater for 
the electc light than for the quadnform 68-jet gas; but if 
the gleld is taken mto account, the figures very 
differently. e electnc light is ten jimes as ul as the 


quadriform. The actual cost of light, which fs the commodity 
prodygtd, méy bg qompared in the two cases by stating the cog 
of maintaining for one yess each wooo candles intensity of light 
peice. eee Py Oie lecie the%ost is about 14, 
bythe qmadriform gas Ios, 
A to the acti estimate of the cost of. the electric Mja 
. ° e? 
e . 
. 


-e 


** 
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venture to suggest that some reduction may be fouudoracticuble | 
Two engines -of go oie power; at a cost of 12504, seems a 
very provision for the unfailing maintenance of one arc 
ight The actual horse-power absorbed by one of thé De 

éritens machines is given by Prof. Adams as 10'4.* M. Allard 
=e the of one of M. de Méritens’ machines, tested and 
ME by him in 1880, as 35%. Dynemo-machines are, 


T ballersd ak catty. I think that is aid’ best of 
TER and cabs, may now be ob efor lesa thin 
e estimate of 1217/7, a ear for Maga, clothing, 


RIA E oil, carbons, &c., and aepairs perha 
be found in excess of feenecessary cost. DM. varies sien 
following details of the cost of the apparatus and expenses at 
Gnsnez :— 
" 9 
Two steam-engines of from five to six horse-power .. és 
" 52 


Two QUK relecttie machines ..9 .. w is 

Fourlamps  .. QN fone, dues QUUM 
Total bó e. s 1889 

Annual expenses $ è.. 537 


He also furnishes an estimate, which I transcribe, of the 
average cost of converting an oil Hgathogse=iato an electric 
lighthouse :— 

160 


Engine-house, keepers’ dwellings, wale epp &c. .. 
Two steam engines, of from six to eight. ho rse-power, 

with shafting and straps i 
Two electric machines with 


cables &c.' Spr 
Four lamps $ . 240 
First order lantern with oblique framing die 800 
Optical apparatus, two feet in diameter, with arrange: . 
ments for revolving light... ... 520 ' 

Sundries, packing, carriage, and setting up Ve BHO 
Contingencies... .. promotus Teen ee ge 400 

Total 2... 5008” 


Add ‘‘ First cost of an Mie rend oll lighted fower A 
(T. H. Report, Part L, ) ge Apparatus, em an 
glass," viz, 48347. ; and dte ald seem to follow that the first 
cost of an electric li t station need not exceed 10,000. 
D a DUE Terence between tis timate and that @f 
17,7 rinity House Committee has no doubt 
y received Sed = eration of the Eldew Brethren, who 
have had the detaijs of M. Allard's &heme before tm. 
In order to obtain some further information, I have in- 
of a Rondon firm, of electric light contractors as to 
ie cost et such an installation, and have received the Tolloming 


£ 
Two 39 horse-power efa./ive engines . x 700 
Three ps, necessary cable, and labour - TT 
Two d os and spare armature to fit either ... ti 


It will be seen that these figures are not very different from 
those of M. Allard’s estimate. 

In concl this report I destre to thank the Elder 
Brethren of the Trinity House, and es y the Members of 
the Committee, for the kindness whi car eid the duty of 
co-0 with them im this inquiry & con easure. 

Mot 1886, 2 A. VERNON COURT 


Letter to She Board of Trade from the Commissioner ef Northern 
Lighthouses 
_ Norikern Lirhthouse Beard, 84, George Siran, 
© Euinbutgh, December 10, 1885 
Siz,—I am directed the Commissioners of Northern 


thouses to acknowl the receipt of your letter of the 
iostant, in which you request to know whether the Com- 


missioners progose to make any g or obserrati 
relative to the recent Lighthouse ernie Wipe erat 
the South Foreland. 

In reply I am directed to state that in view of the very able 
and exhaustive Report (Part I.) hy the Committee qf the Elder . 
Brethfen on this subject, in the usions of which the Com- 
missioners concur, of the report by ther pene galed 
Ogtober 14 which accompenied my lettér to the 
Brethren of following ‘dey, and copy ^ which is herewith 
transmitted for the dnfirmatión of the Board oí. Trade, the 
e 


e ^ . ; . 
Nov, 18, 1886] © NHTURE OP RES n i 














Commissionefs do not propose, at least in the meantime, to 


make any eral report or further observations in regard to 
these experiments. —1 am, &c., 
(Signed) J. M. Duncan 
The Assistant Secretary, Harbour Department, 
Board of Trade a 
Report on I. of Report by the Special Commiides of the 
Elder B en on Lighthouse , by T. and D. 


Stevenson, Auginecrs, to the Northern Lighthouse Board 


On Sephember 2 lat, the B 
sideration and report, Part I. of the 
of the Trinity Honse, on the 
andghaving perused the reports o 
to report as follows :—« 

As the Board is aware, the object of these experiments was to 
determine the relative m of gas, oil, and electricity, as 
lighthouse Yluminants, especially as regards their penetrative 
power in fog; also to@scertain the merits of certain optical 
arrangements, and test certain improved oil and ges barners 
patented by Sir James Douglass and Mr. Wigham. We think 
that these experiments*embrace all the suggestions that were 
brought under the notice of the Elder Brethren for trial by the 

of Trade, and which led that Board to suggest that this 


tram of experiments shou!d be entered u 

We have had several opportunities o. GF inspecting the various 
kinds of apparatus, and also of wi the expenments, and 
in our opinion these experiments have of an exhaustive 
character, have been conducted with great care, and, we 
believe, in a spint of the most perfect fairness and impartiality 
to all parties ; and we have further to express our concurrence in 
the conclusions of the Committee as expressed in the following 
terms: — 

AS) That the electric light, as exhibita dà the A. expert 

tower at South Foreland, has proved to be the most 

um ht under all conditions of weather, and to have the 

trative power in fog. 

t for practical purposes the gaslight, as ex- 

by Mr. Wigham's mulüform system in B ex tal 

tones e the oil light, as exemplified by the Trinity House 

Douglass six-wick burners in multiform arrangement up to 

triform in C experimental tower, when shown through revolving 

legse1, are dari for light, in all conditions of weather ; 
but that q rm gas is a little better than triform oil. 

**(3) That wh en shown thro gh ded de undis 
the towers, the superiority of superposed gas 
light is unquestionable. The diameter ir the gas flames 
and the lights being much nearer to each othgr in the gas 
lantern, give the beam a more eddy &nd intense appearance 
from the more Manda oil burners. 


itted to us, for con- 
eport of the Committee 
ents at South Foreland, 


eyperiments, we now beg 


than that 
x mien That for lighthouse illumination with the Douglass 
patent gas-Durners are much more efficient economical than 


tho Wigham gas-burnerz. 

“(a That for the ordinary necessities of lightholse illumina- 
tion, mineral oil is the most suitable and economical illuminant, 
and that for salient headlands, important landfalls, and places 
where a very powerful light 1s required, electricity offers the 
greatest advan 

We may explain that so far back as 1869 we had also occasion 
ultus a reriea of ur ett on certain 
burners patent by Mr. Wi E before 
Bact rem vee ue RM me car power gf sea lights, and 

in 1870 a farther series of ments was carrigl out by 

us by the of the Board of Trade, on the merits of the 
Meis light, and certain important results were obtained d 
these sets of experiments at Bdinburgh. The general resul realt ot 
Be ee then made wak that tho- largo. sajet 
burner was in no way sfpenor to the 4-wick oil- w 
used in connection with the annular lens, as the 
t greater portion of the 7-inch gas flame” was with that size of 
lems necessarily ex-f The large burner was sigghtly superior, 
however, when used in a fixed light apparatuss Our opinion, 
which has been corrobomted by the recent experiments, there- 
fore, was that in order to bring out the full power of these 
flames, an apparatus of ocal distance than usuel 
employed, and hence we designed the lens of 1,3307" radius, 
whick has recently been tried at the South” Foreland with Wie 
most satisfactory results, 

The electnc light experiments made at Edinburgh in 1867- 
1869, showed that if the electric light beam was made to to 

. e e 


/ xc xe cM 


diverge artificially to the same extent as the 4-wick oil flame, 
it was in no superior jn briliancy, Sind pointed to the, 
Peemans of r a for the electrie light tho eximuthal 
«n of Mr. Tho Stevenson. This system pas ° e 
for the electric light apparatus at the South d'ore- 
ts. The Edinburgh e erpeiimega. further shoyved 
ecessary in any test the inhinme ments of 
electricity, or ou, that the maximum condensation con- 
sistent with the requirements of navigation for each ghtmjd be 
ployed. At the South “Foreland ents, however, the 
B ecsution- GF the el ic light was only 30° ifo 5°, that is 
o ony g es, whereas the Isle of May apparatus, which was 
at the Sopth Foreland, condensed 45° into 3°, that 1s 
REA Hacethis or a more condensed light been used in 
the experiments, the el c light would have shown ga 
pcm ority than it did. e g 
afterwards report as to whnt,ein our opinfbn, is 
W rangement qj opRcal apparatus best sfuted for each 
iluminant. (Signed T. and D. STEVENSON 
Edinburgh, October 14, 1285 . 
: . e > 
LL LL — ——————y-————- 
OFFICIAL REPORT OM THE USE OF OIL AT 
SEA FOR MOLyFYING THE EFFECT OF 
BREAKING WA VES" an 


THE following Memorgndum, dated June 16 last, on the use 
of zt sea [or modifying the effect of breaking waves, has e 
recently ed and circulated by the Admiralty :— 

“ Many farther neia experiments aj sca hare been made 
since the S n pt. Chetwynd, R.N., to the Royal 
National Lifeboat e dated September 30, 1884, on 
the use of oil for smoothing broken or troubled waters, which 
repa was communicated to Commanders- e 
Circular Letey of December 1, 1884, N.S. 2s NS. 

experi T th P 
cir: these dus ences go to show, e use o ur 
dog ioni May use w of very ded and simpl e 
š catiol, my rds Commissioners of tie Admiralty 
mieu in order that the facts des be generally known, t tQ 
re-issue the report above mentioned, together with, such other 
information as may serve for the guidance of whose 
attention is hereby called &o the fact that a small quantity 


of oil y applied prevent muclf ine bott? to sh: 
oe u freee doped E ji) and to boats by modifying e 


fcx as to the use of oil are ae falow e— ° 


been aon 
vg aa 


P 


son waves, i.¢, waves inedeep water, ale effect is e 
Tp, a surf, or waves breaking ale, The whére gemnss of 
gui iis aca maios im il of the . $ 


is uncertain, as nothing can prevent the larger waves fram 
ee under such circumstances ; but even here it is of some 


s$ "The heaviest and thickest oils are the most effectual ; re- 
fined kerosene 1s of little use ; crude leum is serviceable 
when nothing is obtainable ; nt animal and vegetable ~ 
ous, such as tegou from the engines, have great dect. , 

** A small quantity of oil suffices, if gpp in sicpa manner kd 
gp to spread to winéwrard. 

“Tt 1s weful in a ship er boat, both when running, or tyinganys e 
or in wearing. 

“No Jo experiences are related of. its use when hoiffing « “boat 
up in a seaway «Rt sea, bat it Is higiflyspro e that muchijIme E: 
and injury to the boat wouRl be saved by its application on 
occasions. 


“In cold watgr, the oil being thickened by the Jower tem- 
penfure, and not able to spread freely, have its „eo 
effect much reduced, will vary with the desfriptioW" eds 
oil used. ~ 

“The method of application in a ship at sea appeny to e 
be hanging over the side, in such a manner as to bein fhe water, e 
"y canvas capabléo pes from one to two gallons of 

such pncked with a sail geodlesto famlitate 
leak 


e of the oiL ù 
e posinone of thet bags should vary with the cireum- 

stances. *Running before the wind, they shonli be dung en * 

So Hm the Basra of Trads Journal.” * 

e " ns e œ - . 

. . a, ec 8 

e e’ z 


o Water. 





either bow; eg. from the no allowed £ tow in the 


EE odi E deed mecs to be less 
Souter a a MEE 


theq 
S er ado: ames b bow and another “farther aft 


soit the betas from which to hang the with & 
z of Mine gaia oe ca a windward 


while ge 
Ape 2 flood tide,*oil PSP MEE 
in ahead of the boat, which would follow 
ear aa aa appear to the best 
Pmatad unde these circumstances the effect cannot be 
riu , 
uem a to be useless to 
try oil for the of entqjing. 
“For it is recommended to pour of] over- 


EE EN The effect in 


this case mustegreatly depend set of the current and 
the circaastarices of 1 edet depth dis water. 
“ For aboet siding in bad weather from a ses-anchor, it is 
repmmendgd to fasten tie beg to an endfess line rove through 
a block,on sea-anchor, by which means the oil is diffused 
well ahead of the boat, and bag can be readily hanled on 
board for refilling if necessary.” m ° 





ON THE INTENSITY OF REFLECTION FROM 


GLASS AND OTHER ee ea | 
HE author pointed out that m revious erperimenters, 
T Roof, hadni mi the mount of the 
on du and that of error in this 


results were used 


method was as follows. Lig 


roomp 

Eus polarising angle on a plate of glass. The transmitted 
and reflected rays y o aded al different paths by a 
series of reflectors, b finally emerged sido by Mio amd of ec ial 
intensity. One of the reflectors in the path of the reflected ray 
Was the glass surface to be tested, the light falling on it at 
on nM NICO de: incidence. This glass was now re- 
moved, e mirror was shift ova io make the aigla 
and points of denge of the re ray on the gereral 
art peel az before: The reflected ray was nowa ter 

the transmitted. To re-establish 2 disk with 

a round centre was rotated in theepeth. — The ratio of 
mH Biss ofthe holes to tho whole Arden 


erence 

a a ee reflected. Por 

a plece of blackened glass the amount reflected 

was '058 t light, It wes found that the amount 

of reflection poses greatly on the clearness and polish of the 

Thus WS VE case re-polishing increased the amount 

ho Fresnel's formula gave in this case 
ee. ergly ica 


that the amount reflected was 
M eere to resnel's formula—a result to 
D E e numbers for polished glasi and for 
da glam weg '9g4 and ‘83. 2? 


ver 








y ON*THE NATURE OF OLUTION * ° 
* connection with th discamion on the *' Nature of Solu- 
tton,” on B, Rao meeting of the British 


"apu tha foll the foll pater was read by ead by td by Sp&icer Um U míreville 


The ** hydrate" theory aftribates dissolution to the 
in a stable ‘or partially ed condition, €f definite 
(generally unknown in the solid form) of the = 
dissolved and its solvent, and the mixing of these com- 
with excess of the solvent. 


Ta instances we have direct evidense of the 


reality of such com * but it is en general grounds rather 
than on any ene that Twould seek to- cable 
thelr e . 

£ Abstract of « Paper eri ten ns aa 
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an unlimited amount of water . 
We moreover, that in a number of cases—where 
a deh: salt is placed in water—hydration does undeniably 
diwsolution,’ and in such cases the salt only exist in 
the liquid in the uncombfhed state if the contindéd action of the 
solvent is to decompose tiio hydrate which it His just formed. 
The only two forces ht be 


oc! quel a: decomposlnog mig 
sup to be effected I) the attraction of the bulk of the 
water t for the few mo. of water combined with the 
salt ; (2) the attraction of this sume bulk of water for the (anhy- 
drons) salt molecules, Sn the one hand, however, it is 
nane that tho mass of wale molecales Dac sach á strong 
att for the few contained in the h as to decompose 
this latter, or, even if they did, that they would ever have 
them up to the salt in the first instance and, on the*bther 
it is equally absurd to urge the intensity of the athaction of the 
ies a Ce ee two 


fact, which lends considerable su port fo the 
dissolution of a salt is due to the ion of 
eine is, that those salts which coméene with water always 
@issofve in that liquid, and, as a rule, the oe with 
which they do combine with it, the greater is th ty, 

The thermal phenomena attending the act of di artum 
incontestably to the same conclusion. When a dehydrat 
(say MgSO) is dissolved in water a conaiderabte dirige! of 
heat occurs : and by the simplest experiment it can be established, 
beyond any of.doubt, thet all, or the grater portion 
of this hoat due to the hydration of the salt. the salt be 
teken in the hydrated condition less heat ıs evolved, and, wıth- 
out a single known exception, this evolution diminishes con- 
tinuously as the salt taken is more and more highly bydrited ; 
but even when taken in«ts most highly hydrat 
evolution of heat is in many cases considerable. * Nosr, 
unless wo can reconcile ourselves to attri the heat eyolution 
in this latter case to a cause entirely different from which 
exists in the other cases, —anless we are content to shut our 
to the proportionality between the heat evolved and the 
of hydration of the salt taken,—we must admit that even 
fully h solid salt the heat evolved is due to further - 
tion; that not only do hydrates exist in solution, but that they 
are often of a higher order than the highest kndirn Jn the solid 
condition, . ) 

Coming now to the other side of the goaten, Ml find many 
general ns, as well as special results, brought forward 
against the hydrate theory of solution, The latter, however, 
are for the most part, I consider, urged on mistakerenptioas, and 


a 


prove n Or cow. 
Thas Dr Nicol’s study of the molecular volumes of salts in 
solution shots that their volumes are entirely uninflueneed by 


the presence or absence of water of crystallisation in the solid 
salt; that if any water is still combined with the salt when dis- 
solved it acts in the same way, and is quite indistinguishable 
from the rest of the solvent present, In so far as his conclusion 
that these molecular volumes afford no evidence in support of the 
existence of combined water, I entirely agree with Br Nicol ; 
but in concluding that ore no water ıs combined, he has 
pushed his cotclusions far a TS timate limit. The same 
reasoning that Mads to the 
bear no chemical relationship towards each other in solution 
would hold good with reference to the radicles of which 
the salts themselves gre constituted, as Favre and Valson indi- 
cated in 1875 (Comptes Rendus, lxxv. 1000), Each radicle 
its own specific volume entuely uenced by the 
1 Dr. Nicol (PAT Hf 1985,] 453, and i e) noce 
m in view He that deh: 
sodium sulphate oppodilon to this don 


the szpersaturafüd ft 
E char ume” heat of dissolution of MO b Hob al, 
afki crea this ts probably 1000 to ioo ow, as It Contao ns 
alowance for the of fosion of the SO, ialecüla (Seo Chem. Sec. 
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nature of the ofher iadicle with which it is combined: the 
radicles behave independently, and as if there weie no combi- 
nation between them. 

„Nor is it only from a study of the volumes of salts in the 
dissolved state such results are obtained Numerous deter- 
minations of the extent to which the vapour-presvure, the ing- 
aa and the tempefature of maximum density of Water is 

uenced by the ce of various selts in it, have beenfimade 
by Wullner, Blagg, Dufour, Depretz, Riforff, and De Coppet,! 
with the gen results that certam hydrates of the salt are in 
some cases esent, and in others thw 
these conclusions, which would tell m 
theory thani for is A cea unsatisfactory. 

uestiqn, however, re-opened by 

Pays. Bi, 28,133 ; (6), 2, 66, 4, 401); an ex- 
tension of the work, and by inclu solvents other than water, 
and solids other than alte, he*has thrown a new light on the 
subject. Not qnly does the salt, in itx influence on the freering- 
point, show no signs of thempresence of combined water, but it 
shows no signs of Itself being a le com ; each of the 
radicles contained in it agts independently of the other, and in 
preciselydthe same manrer%s a molecule of a non-saline substance 
(see especially Zu. cit. 4, 426) Precisely similar conclusions as 
to the apparent non-combined state of radicles in a dissolved 
salt were arrived at by Valson ın his work on capillarity (dia. 
1870), and by Hugo and Vrié (14i4. 1883) in their exammation 
of the effect of membranes on salt-solutions. — Qther instances 
of "fi nature, physical and thermo-chemicel, might be 
quo e 

That atoms or tholecules which are undoubtedly united may 
retain their individuality so far as to act towards certain agents 
as if they were free, is surely not surprimng ; and from such 
methods as would lead us to conclude that the very radicles 
composing a salt are uncombined, it would be useless to look for 
evidence of the moie feeble combination of the salt with its 
water, and inconsutent to argue, from the absence of such 
evidence, that"no combined water 1s preset. 

Alfhough I anf not inclined to attrbute-any weight to these 
special experiments brought forward agaiust the hydrate theory, 
tt 18 Otherwise with more general connderations. 

The formation of hydrates cannot explain the absorption of 
heat which in many cases accompanies dissolution. The pheno- 
mengof solution are too universal to permit of r the 
existence of some definite compound of the dissolved substance 
with the solvent in every case. There is& continuous influence 
exerted by the galt%n its solvegt too “extensive to be accounted 
for by the effect of mass on partially dissociated Bydrates ; there 
1 a continulty between the fused and dissolved es in many 
cases, and a regularity in the variation of solubility change 
of id de &c., which cannot be thoroughly explained on 
the hydrate i 

However undeniable the existence of these compounds may 
be m many cases, they do not give an adequate explapation of 
all the fafts of dissolution. 

The hydiate theory can be neither rejected nor accepted. 

.The explanation of this contradiction is not, I think, very 
difficult to find. Wo are talking aboct molecules of solids end 
liquids, not as they exist, but as they dow-¢ exist Our chemical 
formules for them represent but the results of analysis, or, at the 
most, the constitution of the substance in that transitory state of 
simplification which ummedistely precedes entire decomposition ; 
what their compostion may be when in the free “state, and 

oved from all decom forces, we know ibt ; all gre do 
snow or believe ab ut them is, that they are then far more com- 
plex than chemical formale represent. 

Crystalline form alone would show that a nymber, probably a 


(Ann. Chim. 


towards each other, producing 2 molecular egnte or physical 
unit, which elone should receive the name cect’ du 


NATURE. E 


"from the m 
formation of a sulgtance having every appearance of a definite. 





or true molecule of any simple substance, so mill dissimilar 
icles unite to form aggregates of a more complex matuge. 
Pere a Hut fania hat Gee poculis tifa of the “laws” 
of chemical combingtion and atomic valepcy, té which we owe 
so much, shoyld I 
certain substancgs to our imperfect means of fhvestigathon rathtr 
than to the n ormity of these substances*to our laws? 
Whether we be fight or not ig our explanation, we must acknow- 
ledge that appefent iwconstancy in composition is one of the 
mi ed Features of Imnfense classes of sub tances W 
be termed other than chemical compounds $ 
The composition df minerals ıs sald to receive an er- 
planghon in the statement that isomorphous substances may 
displace each othes in definite proportions, hut to an indefinite 
extent. This is undoubted! e, but it does not si the 
necessity of recognising the existence gf some form of attraction 
between these isomorphous areal No pprely mechanieal 
or physical cause can explainethis phenomenon; mese similarity 
of crystalline form has proved to be incompetent to produce 
such results, A selective power is exhibited by the substgnces 
which thus unite,! as well defined as that selective power which 
in the case of simpler Subst has ecceived the name of 
chemical affinity, and the resul compounds are erised 
by the same aniformity in composition and physical properes? 
which isthe attribate of owledged chemical compounds, 
Nor i: it with minerals artificial crystals only that we 
find ourselves in what would appear to be a wide border-land 
between chemical compoundg and mixtures, Whether we study 
the formatiog of all the occlusion of gases by solids, ranging 
m cal action by msensible gradations to the 


compound, or the decomposition of some of fhe firmest chemical 
bodies by so-called mechanical means (filtration), or the constant 
change in composition of many basic salts with change in the 

ces of their formation, —we are forced to admit that 
the dehWiteness which characterises the combination of atoms 
may be absent from, or at any rate igable in, the 


combination of*our so-called molecules to fo comple’ 


regates. 
“OR hen we ine the constituents of Die peur in- 
definite com it becomes clear that it is substances 


which resemble each other which can combine in manner ; 


and one of the most stiking features of dissolution offers such * 


betel parallel to this, that its meaning can wjrcely be 
m en, 
A certan degree of similerity in nature betwetn the solvent 


and the substance dissolved y the invariable accompaniment of 
dissoluficn. ° 


oeg e is but one of the mony jesus of » 


ap tl te chemical combination. . 
Wa ciao obtain a satisfactory explanation of fe com - 
ziton of minerals by admitting the am Me dE don e 
salts only, nor can we explain the phfiom of ution 
by confining our attention to defíw;/e hydrates only. These may, 
and in all pmebabihty do, exist in solution, but they are y 
small cucles within the r ones ; their successive formation 
and decomposition would give rise to irregularities and effects 
such as those which are obserred in some cases; but these ir- 
regularities would fcrm but ripples qp the more regular changes 
which would 
gates varia tons which, as in the case of minerals, wod be & 
dent on phyxicalscondihbions as to obAte@ute their cal, 
whenexamined from» many points of view. ° 
The evolution of heat accom 
attributable, as on the ordmary 
of chemical compf®Sunds, but the fare greater complexity, E 
consequently, instability of tMe*e, than of af®fRic hydrates, 
may so call them, will remove all dífficgty in comprehending the 
continuous effect of the mass of the solvent upon thgm, even 
when @he latter exceeds that of the salt many hundred-fold ; 


e theory, to the frmatien 


us to attribute fhe variable composition of ®, 


mpgny the variations in the moleculgr re- * 


diasoloton will süll UÉ 


where heat 1s evolved, therefore, the evolution will be irfreased ag, " 
h at a diminishing rate, by dilution. E ~e 
1 For a general summary and discussion of the results fom the point of ? rapi increase mthe heat of distolntion, prodaced byg . 


view of those phymctsta, soo De Copper, das. Chim. Phys. ( sas, | rie of tem , is a necessary consequence «f 
; and s6, Be Ak aS SEAR formation ata chemical possessing a specific heat les? * 


Jog asa number of yular particles unite to form gu aggregate 


^ ina Pepe wead bafra this Secch last year (Report, p. 939), T argued 
that our formule adequately reprasented the molecules pf sohds and liquids 1 A power o * ” so strong that lt will 
ec prsoinsnir aT T reris Jo nin gens e separate ont ma T : m varies diui de 
oL far elise He neo ay hava. so far that at ita natio. aa weil as nx pare" Chee Suc Trams HN a " 
present Mader those recognisable y operatioos Packering, ^ Shipbatea," Chem Sec. Trans , 1966) . 
which must be termed , although m the bulk of fT, “ x ° 
m z pe ind ta the great balk of ordmary reac az] Hs Thomon dm "Dost Selle Nick aag Co (Brig P 
e 
"5 o. 8 . k 7 nt E 2 * d 
/ . m . ë s, ee? * 
. e P" 4* . 


Lat 


than the sym of hot of its cow ponent and would of itself go 
reality 


far to Prove that a solution diẹ such a com- 
pound, But a«is&of temperature would also undoubtedly have 
eanother and opposimy effet, for, imimical to the com- 


Eine 
dissolution would not be so great as it shoul to 
‘the various heats. This te precisely pet Dr. Tilden 


to be the case (Prec. Rey. Soc. I 401). 


however, another action which I 
by a large 

cannot be freely accounted for 

the solid into the Hiquid salt, 

potassium nitrate is —8 cal, end that of sodium nitrate 

ZSD al; pes the of fusion of these salts at the same 

temperature t —1300 and —2300 cal. respectively. There 

must be sone other hest- ac besides The fasion ct 

the salt. The amount of heat thus absor increases also with 

the dilutign of the liquid. Moreover, we cannot, I think, account 

for thé&manrfir in which heet imevol in one case and absorbed 

ein another, or the way % which an 


of two ations produang ó 
influenced to different extents by an alteration of circumstances. 
On the theory which I amehere advocating, this absorption of 
heat receives a ready on. “Whatever be the complexity 
of the*nolecular of a liquid, these of id will be 
still more complex, Fusion would, therefore, en their simpli- 
fication ; it would be but a chemical decomposition absorbing 
heat ; this simplification would be much further, how- 
ever, when the salt is dissolved instead of being merely fused, 
for the particles of the liquid act chemically (ex dys.) on those 
of the solid and combine with them themselves ; cold 
absorbed on dissolution would exceed that absorbed oh fusion, 
"us ould, moreover, be increased by in igg the amount of 
e solvent. This accords fally with the facts observed: 
All tbe enge att dissolution are, therefore, I 
contend, account®d for by a recognitiog of the real com- 
plexity of the units of matter, and by taking the more liberal 
view of chemical combination which is inculcated by a study of 
minerals other substances, Every act of dissolution involves 
two acti The chemical deconiposition of the more complex 
aggregates of die soļjd into a sim er form, a ing heat, and 
" irum V Meer of these with the liquid, eve heat ; 
eo uantity whi mocan at present measure is the algebraic 
sum of ene tro. e 
` * e 
* Mr. Wham next gawè a short statement of his own @heory 


of solution :— 
for emcommon salt (NaCl) is placed in water, 
all the Atoms ee e sodium of the salt acts 
“upon the oxygen of the water, and the chlorine of the salt upon 
ue. D UTE result is a *iefinite com- 
erus we call a solution. The heat of formation of the 
acid is neu dp Re tan tho cede If they 
not equal, the di is the heat of the solution ; if they 


the mere phymceal change o 
the hæt of dissolution of 


. eq the heat is of cositse aif. If the forner be the greater, 


the heat Of the solution is negative ; if thë latter, 
, Solutioft arises frog ahemical Sy, and takes placa 
as the attraction between the positive elefhent the 

the negati E UA Ed water. But 
chemical afhünity is itself physical ; the atoms a:e physical, and 
all forces which act upon them must be physical forces. Ina 
cJemical mixturessvery*’atom is agting upon every other atom, 
but such action can be nothing else than physical; and we are 
therefore led to the con@luslon that there is really no difference 
between” chemical and physical action, and, consequengjy, that 


°°. ap Ye ataiatire between. the bya does not axi. 
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cussion were—(1) Does water of isation"exist in solution 
combmed with the salt as it to dissolution? and 
(2) What distinction is to be drawn between chemical com- 
bination and mechanical association or adhesion? In short, are 
the phenomena of dissolution of & chemical or*of a mechanical 

? But Prof. Tilden had made an important omission, 
inasmuch as he had not ep tea Mo simplification of 


the m@lecules on dissolution : in evidence afforded 
by the various phenofhena, turned u the question 

composition represented 
or are more or less complex. 


whether the crystal molecales are of 
by our ordmary formyl 

As the estion, Prof. Tilden appeared to differ 
from Dr. Nicol, and to think that water of isation did 
exist in solution. f£ Tilden, mterposing, desired to grplain 
that what he had Was that iwis imposrihe, in the cassa! 
any solution, to say that one portion of the water is in com- 
bigation with the silt and that dudes aot | all tha phenomena 
of dimsoluton and dilution being continuous, np point can be 
found at which such a distinction cam be set up. He believed 
that the salt was attached to all the water present wıthout 


exception.) 

Dr. Armstrong, resuming, said ta? much of theeevidence 
appeared, he thought, to favour the conclusion that in certain cases 
water of crystallisation did exist in solution; e.g. the diference 
In colour between many hydrated and rated salts taken in 
conjunction with the colour of their solutions Again, man 
Suae dissolved much less readily than the correspond- 
ing h 





salts: instances of this kind were not common 
c salts, but were often met with among organic 
e speaker cited calcium butyrate find certain naph- 
thalene- and napthol-sulphonates as examples. Dextrose, agai 
ordinarily ises with two molecules of water, but if de- 
hydrated and carefully dissolved in water at a low peto 
it may be crystallised out from the solution in the anhydious 
state. T. Thomsen's recent experiments, however, appeared to 
show that when two mbeten ces were disso ME 
iated the water proportions in which were pre- 
En favounng a purely echec int&pretation ef the 
phenomena of dissolution: but, on the other hand, iwas to be 
noted that in the case of citric and sulphuric acids, for example, 
Thomsen’s results were in accord with this conclusion only when 
it was assumed that the citric acid was t as the dihydrate, 
and sulphuric acid as the monohydiate, HSO, OH, fine, 
the speaker was of opíniomthzat while the question could n& be 
regarded as setfled, y& there was a considerable amount of evi- 
dence that the water wag not gvenly distribu but was, in 
tomo cases at Rast, in part diecly combined the dissolved 
substance. „Dr. Nicol had deduced an ingenious argument from J. 
Thomsen’sbbeerrations on heats of neutralisation. Asa criticism 
of Dr. Nicol’s argument from the existence of neutalisation con- 
stants he would venture to sey '' Put not your fafbein constants.” 
If the views which he held—views which probably were at pre- 


seni iar to himself— were correct, the quantities in question 
ought t ve 

at 

on. 


among ino 
salts, and 


t 
t a constent value. <A ing to Helrtholtz, all 
oms hold a postive or negative elechi ch a single 
charge being associated with a monad, two with a dyad, and so 
If when combination takes place these es 
neutralised each other, all compounds would be neutral and satu- 
rated ; but actually this is not the case: in point of fact, there is. . 


no such as à saturated compound. Helmholtz seems to 
think that the charges may be held by different atoms with 
different degrees of force, but the er took a somewhat 

y when two atoms casae 


nM view, and thought that probe 
in consequence perhaps o ties of sthucture, thelg 
charges were not completely up; the resulting molecules 
therefore possesseg a certain regidual charge or affinity, and were 
consequently in & position to enter into combination with other 
molecules. Thus water, he thought was not a saturated com- 
; its oxygen ator was still of residual affinity. 

e same was true of sulphuric acid. Consequently the two 
could ne together to form a hydrate. On nev traliging & 
dilute sol of alkali by a dilu'e sdlution of acid, a le 
condition is finally attained, and it is to be assumed that the 


affinities are fully satisfied, or Very Banana so d the chm 
practically neutralise each other: hence it may be expected that 
DU heat of nentrálnation will have nearly a value pro- 


vided there be o disturbance such as the separation of a pre- 

cipitate would produce. But the value of dach of several 

processes Which go to make up the heat of neutralisetion are 

entirely unknown to us, and in the absence of such knowledge it 
á p . 


\ 
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e. 
is impossible to place much confidence in arguments based upon 
the study of such complex phenomena. : 

As regaids the question of chemical versus mechanical action, 
the ker cogld only imagine one form of mechfinical action 
attending dilution: vir. that of the wate: molecules bombard- 
ing the surfaces of the solid, and as it were chrpping off fharticles. 

other actions, in so far as they could be ed as inyolving 
the attraction of She molecules of the ved su ce by 
those' of the solvegt, he was inclined to as chemical. No- 
was more certain than that dissolution depended on the 
nature both @f the solvent and of the tgnce dissolved. Like 
dissolves like—water 15 ‘he solvent for ies con oxygen 5 
sulphur compounds are dissolved by carbon busulphide; phos- 
phoiug compounds by chloride of ph orus; shale spint, 
which is rich 1n olefines, and especially rosin spirit, which is rich 
in acetylenes and benzenes, yere far better solvents of hydro- 
carbons and 1esinous Bodies dn eum, which consisted of 
saturated iner& hydrocarbons, and was the worst of solvents. 
Facts such as these spokestrongly in favour of the conclusion 
that the phenoménn of dissolution are largely of a chemical 
chaiacter. e 

Prof. &V, N. Hartley wfs understood to base the argument in 
favour of the hydration theory chiefly on the chamges of colour 
observed {n the solution of certam salts in various proportions of 
water. The chloiides, bromides, and iodides of cobalt, nickel, 
and copper exhibit these phenomena most plainly. Thus the 
iodide of cobalt in the anhydious s ate ts black, its dibydiate is 
green, the hexhydrate a ish brown. If this last be dissolved 
in water a pink solution ıs formed, which probably contains a 
riche: hydiate. e mown saturated solution of the hexhydrate 
is & very dense liquid, of specific vity about 3, and when 
water 13 added to 1t the formation of the mk liquid is attended 
by a lage evolution of heat, and this affords evidence that the 
hydrate exists in the solution. Agam, hydrated cupne chloride 
contains two molecules of water, and when quite dry is of a pale 
blue colour. (Its solution in water has the same colour unless it 
be heated, and then it turns Nitkel salts behave simi- 
laly? So that the evidence, on the whole, warrants the belief 
that whey a hydiated salt is dissolved in water the water of 
crystallisation remains a constituent part of the molecule. 

Dr. Gladstone commenced his remarks by a discussion of the 
question, What ee in solution? Is the solution of a salt in 
watg a process ogous in any degree to the decompostion 
vhi takes place when one salt f nie with another? Take, 
fo. instance, entere of sodium and wate® Mafly years ago the 
speaker had englea to daseamine whether apy chemical de- 
composition of the salt by the water occured as to give rise 
to sodium hydiate and hydrochloric acid, but hg had come 
to the conclusion that this decomposition took place, if at all, 
only to a very guall extent. Many salts, as had already been 
stated, combine with water to form coloured hydrates, and the 
hydrate is of a colour different from that of anhydrous salt. 
But a coloured hydrate, when dissolved in a sufficiengequantity 
of water,%s neve: changed by further dilution. The er had 
endeayomed to asceitain whether the specific refiaction of sub- 
stances was altered by solution. He had found that no alter- 
ation could be detected, and this result was afterwards confirmed 
by the experiments of other chemists, The refraction equivalent 
of a solution is equal to the sum of the refiaction equivalents of 
the salt and the water present. In an alum solution, the water 
of Gg heen ay sara to be in combirftion with the salt is 

-pot di ble by its 1efractive power fiom, tht water of 

tion outxide it. It seems impossible, however, to arriwe at a 
eonclosion with regard to the constituents of a solution. The 
idea of recrprocal decomposition is not supported experi- 
mental evidence, save in some exceptional cases, and the actual 
condiuon of a dissolved salt seems beyond expression by 
formulse. R . 





TRN YEARS PROGRESS IN ASTRONOM Y> 


THE Eartk.—In what may be called the astrónomy of the 
eath therb is no v gua discovery, nothing exhemely 

new and brilliant to 1ecord during the past decade ; but there 
has been consitieiable and steady e 
(a) As the earth’s form and dimensiogs, it has become 
quite cetain thate Hessel's ellipticity (1/300) 1 too small. 
Clarke's valne of 1/294 is now admitted and empleyed on the 


1 “Ten Yoarz Progress in ; 1876-86," Prof C. A. Young. 
Reag May 17, 1886, before the New b Academy of Sciences 
. e ~ 
e 8 e. 
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U.S. Coast Survey 
A slightly larger value even ih, aes ‘ 
pendulum observations, and 1/292 iP now pted in Europe. 

One of the most ¢mportant steps ia this branch of investigatione, ° * 
is the discovery by Mr. Peirce (of our own Geast Survey), of the 
large correctio ured in’ many former pendulum determinae 
tions, on account of the yielding of the stand from which the e 
pendulum is suspended. e . 

During the past ten or filtegn years a great amount of mafajal 

collected towards a complete gravitational, survey of 

the h, by the work of pieut.-Col. Herschel in In and of 
the officemsmsf the Coast Survey in this country and elsewhere, 
and a important part of it bas consisted in connecting the 
older work with tlfe new, by®Peirce’s operatións in Europe, and 
those of Herschel in this country. 

At the same time it has become Inateusingly evident that vgry 
little is now to be gained endeavouring to ans beroid 
fitting the earth’s actyal f. more closely. It wi best 
simply to adopt some standard (say that of Clarke, bAt ıt makes 
very little difference what), and to investigate hereafter the*local 
deviations from it deveations to U& larger and 
more extensive than to be sup the station errors ine 
latitude and longitude being at least quantities of the game order 
as the variations of elevation. 

We mention, in passing, gie investigations of Fergola, based 
on observations at Pulkowa and Greenwich, and leading to a 
suspicion that the axis of the earthPis slightly changing 1e sd 
tion and shifting the place of the Poles on the earth s 
Operations gave been o i to determine the queden by e 
co-operation between di t observatories in nearly the same 
latitude, but widely differing in longitude. e bd 

Nor ht we to pase unnoticed an elaborate paper by Kap- 
of Groningen, on the deteimination of latitude by a 
upon time-observatlon of stars, at equal 


with a decided improvemen of accordance. 
die MM mos recent œ 


selected that all errors of star-places, instrument, and 
cl are almos perfectly eliminated. In the sawe con One 
we ought to mention also the new equal-altitude instrument, 


developmenteof, the method of determining 
may possibly supersede the transit instrament for this purpose, 
as e seems to expect, though we think ıt hardly likely. e. 


R has been made in determining the difference 
of longitude een all the principal parts of the earfk. There 
now i few statiodk of much i which have p 
not their longitude from Greenwich telegraphically Tettled 
within g small on of & second. In Europe Al t haw 


combined into a consistent whole all the different data ior more 
than one hugdr@d points. Our American system Mas &cen timi. * 
larly worked out by Schott, and is con#ected with LhéBiftaropesif . 
by no less than four different and independent cable-determina- 
tions. South America is connected witja in oar es by 
the recent operations of our naval officers in the W dies . 
and along the eastern and western coasts of the continent ; ande e 
with Europ® by a cable connection between Lisbon and 
Pernambaco, also effected by them. It is worth noting that 
two large errors in European longitudes owe thet detection to 
American astronomeis. The erence of longitude between 
Greenwich and Paris was corrected by our Coast Survey if. *« 
1872 to the extent ofinearly half a second of time, and Sur navel Š 
officers in 1878 showed that the then ved l de of. 
Lisbon was 8'545. too small | It is a less surprising ct that” | i 
an eror of was found fh the longitude of Rio. . 3 

Our navy also determined en inportant of tele- 

hic longitudes al the eastern poast o a t 

P Ide. We french have been dolmg similar vt s 
the same regions, especially in connection with the transits f 
Venus; and the English have deternfined a large number of e 
lo: es in Indm. These Asiatic longitudes nae ex 
recently connected with Australia and New co 
astronomer: and a telegraphic longitude connection DOM ue ME 
effected down the eastern cast of Africa fron Aden 4o the 
Ou pe ; so that now ittis practicable, if it is degrable * 
to have one standard of time in all the civilised world. . 

A word perhaps is hère ini placeas to this questo Kun 
timesand theebeginning of the day. The edeptign bf our jl- 
roads of the system of stan differing from Greenwich time 


only by entire h has, I , been admittedly a. greaf step. : 
jf advagce, as regards public convenience and safety m tra- ai 
vellinga “At a few points, where stan and loca timefhappeif è} 
» *. x . e e 
2" 3 . ° : . vs, TE e 
e é° ° ° 


e . ds regards the more 








to differ by nearly the maximwm possible amount of half an 
hour, seme annofance is felt, agd there is still Lome opposition ; 
bat it seems quite abear thatpin this country at least, all resist- 


fice will soon die outs e 
purely astronomical questien of making 


the astronomicgl day coincide with the civil day, beginning at 
midni instead of noon, as it does at there is more 
difference of opinion. Foe my ona pat lam y in favour 
of e, became I see no use in an anomaly 


which t sometimes annoying and fonfusing. At the same tine 
the changé would, of courte, involye some inconveniens to 
computers and night-observers, and it must be itted thet 
at a large number, and possibly a majority, of the most 
astronomers, in other tries as fell as in this, are 
opposed to it, Those of us whose work falls about as much in 
the day as in the night, ang those, I think, who take a long look 
ahdad, are in fnyour of the reform; but those whose work is 
mainl noctitnal, or is based on observations made chiefly at or 
negr **eritching hour," dread the inconvenience of a 
of date in the midst of the record, and the risk of confusion 
the interp retetion of old obserwgtians. 
e The qyestion, howev&, seemsto me fet a very important one. 
I pouce that the visitors of the Royal Observatory have just 
recommended that the change be introduced into the British 
Nautical Almanac for 1891. * 
Before passing to the moon, a worl should be added as to the 
outcome of the most recent inyestigations regarding the steadiness 
of the esrth's rotation. Some in the lunar motions 


irregularities u 
> Deere eens ona yea 


. e duity, 
ic 


e the ebserggtiens of the last 200 years 
ebservatiaga 


searches of Newcomb upon ancient eclipses and occultations of 
stais give results not necessarily inconsistent with this hypo- 
thesis, even slightly in its favour, but his careful ex- 
amination of the past transits of Mercury contra-indicates it 
pretty decidedly. 
The AMoon.—During the past ten years there has #en no 
ework upon jhe lunar theory quite on a | with that of 
Delaunay, Plantamour, and Adams in the years pre- 
ceding ; bat d roy. of Nelson, Hill, and Newcomb well 
deserve mention. & The former especially has garricd his approxi- 
mations to a considerably higher point than any of his prede- 
ceesors, though not without a few numerical mistakes, 
w hayo been detected and corrected by Hill The investi- 
gation of,mncient and medieval observations of the moon by 
ewcomb is ajo a very important erork, as showing clearly that 
the lumar theory is stfll incomplete, and that it is i 
apy tables yet made to 
observaffons. A value 


ble by 
p peg: &ogurately the whole series of 
of the secular eration whidh suits 
in note Arabian 
© IOOO pears ago, nor will it the eclipse 

observations of still more ancient date, unless at least the 
received: f those ancient eclipses be admitted to 
be wrdag, as Newcomb seems to consider rather probable. 
drom his discussion he derives for the secular acceleration a 
value of 8*4, as against the value of 12”°1, deduced by Hansen. 
It will be remembered probably by every one present that the 
theoretical vabos of this quantity is about 6", and that Ferrel, 
Adams, Delannay, and ers, attributed its apparent increase 
to 12” to the action of the gdes in i earth’s rotation 


beeen, tung the day ; if Newcomb’sgvalue is correct, this 

ion is cut down from 6” to about 2"*5. 

The y of ti ath ee 
ve 


t I do not know that any remarkebleresults 


thougt®Klet#s observation, in 1877, of what he 
to be a newly-formed crater (Hyginus N.), excited a 


* dora and discussion for a of years; and 
ik most eminent selenograpbers afe still divided in opinion on 
e question. ° 
The publication by the German t of Schmidt's 
. œ, map of the moon, in 1878, unqu y marks a? 
no Ie solecBgraphy ; and the phot hic work of Pritchard, and 
«we the hetometric détermination of 1 moon’s physical libratidh 


ly Hartwig, must not pass unnoticed. 
e ProBably, however, the lunar work which has drawn to itself 
most attention and interest is the investigation of the moon’s 


heag by Lord R: and Prof. 2 e 
The earliest 5. C CS iat duis ik ape tnt 


peally aglentidic are only t fifteen yan old 
Que to E CLE URN and to Davy, E P 
e e? a s e. 
. e % e 
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and ney seemed to show that at the time of full moon we 
receive from our satellite, not merely reffecied heat, but warmth 
radiated from the moon's surface ; as if this surface were raised 


to a considerable tem by the long insolation to which it 
has been exposéd dirina the i i Lord Rosse 
estimate the probable tem this heated rock to be as 
igh as from 300° to 500° F. ` 

ut Within the past or five years this @nclusion bas been 


called in question. ons at Parsonsipwn, of the rapid 
diminuton of radiation during a lunar ecli seem to favour 
the newer view moon's surface, like tM&t of a lofty 
mountain-top on the never gets very hot, since the ab- 
sence of air enables the solar heat to escape nearly as fast as it 
inui ee 
Pro s t and stil ing work upon 
subject far aT in pect | 2nd elaborateness anything done 
to show that the temperature of 
freezing water was never reached even at the hottgst parts of the 
lunar surface ; but the later observations throw some doubt on 
the legitimacy of this inference. It 1s found that the radiation 
from the moon unquestionably containsg, considerable percent- 
age of rays which have a wave-length /omeer then awy of the 
heat-rays from meltmg ice; and this fact has been supposed to 
make it probable that the moon's surface was colder than the 
ice. Bat then, within a few weeks, Prof. Langley has found the 
long-waved rays in the radiation from an eZefrie arc! So the 
question still hangs debatable. . 
The Sun's Parallax —I think we may say that, daring the 
past ten iem substantial has -made with the 
problem of the solar parallax, The transit of Venus in 1882 
adds whatever value its results may have to those obtained eight 
years before ; bat, on the whole, so far as can be judged from 
the reductions thus far completed and published, it would seem 
likely that the outcome of the transit o ions will be simply 
to confirm the results obtained by other methods It may be 
that the data obtained from the German hellometer peasurements 
will prove more accurflant and decisive than those" derived from 
photographs and from the contact observations® there are flying 
rumours that they will, but it will be necessary togawait the 
officiel publication for certain knowledge on this point. If they 
do not, we shall be obliged, hereafter, to relegate transit obser- 
vations to a secondary rank, as a means of d the san's 
distance. From the various observations of the two tajpite, 
diferent computers have deduced values of tho parallax the 


way from 8°'6 t8 8"-95P corresponding to a digtance ranging from 
95,000,000 to 91,500,000 miles, e e 

The case is dtite different with the heliometer observations of 
the opposite of Mars, in 1877, made by Mr. Gill at Ascension 
Island. ese give, in a most definite end apparently authori- 
tative manner, a value of 8":783, and are irrecon- 
cilable with any value much er than 8'-Sror less than 
8*75. So Tar aa can. be judged Fon the number, nature, and 

of the observations, I believe we must accept this as 
the meat e of the geometrical methods yet efhployed ; 
though the weight of the result would certainly be increased if 
it dif not depend to such an extent upon the work of a single 
individual, 

The confidence of astronomers in the correctness of this value 
is greatly fortified by the fact that the most recent and reliable 
determinations of the velocity of li made by Michelson and 
Newcomb, in 1877, 1680, 1881, 1882, when combined with 


the PulkoWa constant of aberration determined by Nyrén from 
all th data afuilable up to 1882, give a solar accord 
with the preceding almost to the hundredth of a second —8":794» 


as against 8'733. It ts true there are possible theoretical objec- 
tions to the method ; as, for instance, that the result may be 
slighted affected by the motion of the solar through 
. Enough is not known cerfiinly about the constitution 
E tha medinis that its light. h space, to decide all. 
such questions s (riori and authoritatively ; but it is unques- 
tionable any correction needed on gccount of such pagsible - 
canses of mint be very minute. 

We believe, therefore, that it is safe to assume pretty co.- 
fidently that the solar parallax is about $"*8 (though probably a 
trifle less), which the ,sun's mean distange 93,000,009 
mits, wi an emor not Tire much to exceed 150,000 miles. 
A larger value ofthe parallax about 8°°85) stjll holds ity ground 
in the nautical elmanecs, and undeniably is neerer the average 
of the resafis given by ei! the known methods. But none of 


the other ods seem to us to compete at all in precision 
with the two whose authority wp accept. e " - 
e (9 . 


Nov. 18, 1886] 


NAYURE * x. 


EMEN MEUM M cd I a S 


. 

The Sun and Meteorelegy.—The study of the solar surface has 
been canied on persistently by Sporer, in Germany, as 
well as by otheis, and a gieat amount of material has been col- 
lected bearmg upon the theory and nature of sunspots, and their 
pu . The extensive series of photographs ob at 

w, and at Dehra Doon, in India, constitutes almosf§a con- 
tinuous record of the solar surface for several years. Thg rel- 
tion between this ff&ciodicity and t ig} conditions haf been 
assiduously examined, but on the whole the outcome seems to 
me to leave this connection as doubtful as it ever was, in most 
cases at least® While in some parts o earth it looks as if 
there were a slight but marked increase ojstoim and rainfall at 
the time of sunspot maximum, the reverse seems to be tue in 
other asuntiles. In South America, Dr. Qpuld thinks that he 
has demonstrated a table effect of the condition of 
the sun’s surface in modifyi jhe strength and direction of the 
winds; but thus far € investi ns elsewhere show no 
such result. I&will evidently be necessary to wait for a longer 
and more wi extended ®%ollection of statistics to settle the 
question. Wo do hot even know as yet whether we get more 
or less than the average eheat from the sun during the sunspot 
maximurf. 

But I think it may be set down as certain that the condition 
of the sun’s surface exerts, if perhaps a real, yet only a very slight 
effect upon our earthly meteorology. With terrestrial magnetism 
the case is markedly and y different, and one of the 
most interesting problems now pressing for solution is the nature 
of the connection between solar disturbances and magnetic 
storms. ee 

Solar Heat.—A great deal of labour has been ded upon 
the study of the sun’s heat during the last e. The in- 
vestigations that strike me on the whole as most worthy of 
mention are those of our own Langley and of the Italian Rosetti, 
whose early death a few months ago is a great loss to science. 
Secch: and Ericsson, on the one side, had contended for a 


solar tem of some millions of degrees, bemng their 
reml on N 's law of cooling ; while, on the other, Crova 
and Viole, from"their measures of the solar radiation, reduced 


according éo the so-called law of Dulong and Petit, maíntained 
that the temperature does not much exceed that of many ter- 
restrial furnaces, somewhere from 1500° to 2500° C. Rosetti’s 
experiments upon the radiation of the electric arc and other 
souress of intense heat showed pretty clearly the inapplicability 
of Dulong and Petit’s law to high ely elie and indicate a 
solar temperature pot far from 10,000° Č., or f8,000° F. But 
they also makesit Clear that the limits of uncegainty are still 


great. 
iu Langley, by his invention of the bolometeg has been 
able to investigate si inii] the amount of energy transmitted 
to the earth in tbe solar rays of possible wave-length, and 
to determine the effect of our atmosphere in absorbing each kind 


of ray. He has shown that the older method of investigating 
this solar radiation, :& a lnm so to speak, gives ious 
results où account of atmospheric absorption ; and the 


necessary on compels us to increase our estimate of the 
sun’s energy at least a cent. In my own little book upon 
the sun, published in 1881, I had set the so-called solar con- 
stent at twenty-five calories per square metre minute. It is 
now certain that it must be pat at least as as thirty. Prof. 
Langley’s investigations seem also to show another remarkable 
fact we do not receive from the sun @ny at all of the low- 
ei slowly-pulsing waves, such as we get from surfaces at 
ow the temperature of boiling water. The solar 

* to be cat off abruptly at the lower end; and this cutting 
off we know cannot have effected in the earth’s atmosphere, 
because we recerve from the moos in considerable quantity just 
this very sort of low-pitched rays. Langley finds them also 
abundant m the radiation'of the electyc arc, so that we can 
hardly pror them to be originally wanting in the solar heat. 
It now looks as if we must admit that have been su 
eithesin the atmospheregf the sun i „or in ut etary 
space. Another striking conclusion first clearly pointed out by 
Langley is thaf, if the sun’s atmosphere were removed, its light 
M7» Gat eee gee S 

e Speis. AS the general e- 
up of the solar surface, I do not S diy tige 
fact of extreme importance brought out within t Janssen 
has, however, carried solar photography to higher, excellence 
than ever attained before, and has o plates that show the 
5 granules " and their grouping eR a scale previously unknown. 

e e . 
© j o 


/ ` 


He thinks that his plates prove ea i titution of the 
solar surface, coffmsting in Mop eer -de&nd and 
where they 


unded gianules, separated by ns or & 
are ill dened and elongated ; idle cally the phenomenon thee 
“ reseau photeeph 
to him the a" remains approximately conyant for some 
minutes at a timg, as shown by plates taken in quick succession, 
but is subject to gapid end enermous changes in periods exceed- 
ing a quarter of an hour or I find some scepticism arfepg 
hig withorties as to the trustworthiness of his clusions. 

eM are suggestions thatethe appearances present may be 
due to cuggapts of air in the telescope tube and at the surface of 
the sensitive plate; bus I am disposed to think he is right, for, 
on several occasion when thegeeing has beemexceptionally fine, 
I have observed with my own eyes something quite analogous, 
in our large telescope at Princeton. e 

The spots have been carefully studied by several 
Sporer especially, in &gstatitical way, and by V , Lohse, 
Tecchinl, and others, as to structure and detalL porer has 
brought out very clearly the connection between the number and 
ar latitude of the x Iwappears that, sped&ing bPoadly, 
the ce which p uces the ts ins in gro beltse 
on each side of the sun's equator in a latitude of over 30° ; these 
belts or spot-zones then gradually move in towards the equator, 
the surfspot maximum occyring when their latitude is about 
16°, while the disturbance gradually and finally disappears at 
a latitude of 8° or 10°, some twebre or fourteen after its 
first appearance. But two ot three years before this disappear- 
ance & new of disturbance show, imelf in the mme Atitude 
as its pred r,so that for a while, about the timo of sun- 


bserrers, by 


t minimum, thare are two well-marked romes of spots on each * 


side of the sun's equator—one pair near the equator, due to the 
expiring disturbance which began some ten or eleven years ago ; 
the other far from the equator, and due to the newly-arising out- 
burst, ghich will reach its maximum in thiee or four years, and 
then away like the former. 


érique,” or photosphenc network. Accordimg ° 


There can be np doubt that the phenomenon ima igge 
perducit? 


nificant one, but its explanation, Hke that of the 
itself, is still to be found. 

Nor 1s the problagn of the pos themselve? yet fully solved. 
Not that there is any reasonable question that they are Ao//eros 
inthe solar photosphere; but how they ori 
they are, and what are the canses of their darkn 
condition and temperature of the darkening 
questions to which only unceftain answers qan nêr be A. 
long and Înportant series of observations upon the nta of 
the lines of certain element# in the sunspot spectia has beef 
made Uy Mr. Lockyergand establishes clearly the fact that those 
lines, of irowgíos mstance, which are consptcuousfy Wiack*an 
wide én the sunspots, axe often just tbose which ddios sh 
themselves spa pees in the prominences ; and moreover 
both in spots an inences the iron liwes do show $hem- 
sclves aro most uendy those which d coincide. with 
lines in the spectra of other substances. Singularly, also, and* 
so far quite without explanation, it appears according to his 
observations that at the sunspot maximum those ion lines 
which at other times are conspicuous in spot- entirely 
disappear. : 
Perhaps I mayepe allowed to menton here a recent observa- 
tion of my own upon these spot-spectru : with a high 
the darkest part of the spot is ugd to be fet con- 


and the 


ese are 


Hayict but made up ef fine lines overlapping or almost buo " 
e 


other, With here and fhere a clear left, like a 
bright line. It means, I think, t absorbinge a pours 
which darken the interior of the spog are wholl om and 
tends to disprove idea that they Tomi oF e nature Sf 
smoke or steam. We mention also, in passing, another thing 
which has been shown by our instrument at Princetoa— 
that tlg apparently bulbous, finger-tip-like terminator of the 
penum filaments are often, under the best ci ces of 


ion, resolved into fine, bright, sharp-pointed hooks Em loot “* 


e the tips of curling flames. . 


. e (To be continuas.) " * 
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CAXMBRIQOGX.—At the biemnial election of members ef th 
(ouncil. of the Senate, Prof. Michael Foster and, Dr., 

MacAligter were eleted to serre for four years, é 
e e 


e, how deep e 


. 
, 
mm Oe, 
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* tinent, which had been hitherto considered different 


SOCIETIES AND ACADEMIES 


4-ofDox 
.. Mathematical” Beciety, November 1& —Mr. J. W. L, 
Shea ae siden the dui. M Fe S. McAulay, 
et. Paul's ected a Member. Crue 4 following 
gentlemen € elected to form the Council 


session :—President : Sir J. Cockla F.R.S. ; Vi Puppen P 
of, Glaisher, F.R.S., Harry Hart, t Hon. 
M MEM leigh Sec.R.S. ; Treesfrer: A. B. Kerpa 3 
Hon. 1 Mesas, M. Ue ae and R lois ag 
Members ı Prof. ley, n R.S. B. 
nll, J. Hammond, J. M. EU Led rf, Capt, 
Macmahon, R.As, S. re R.S., and J. J. Walker, 
F.R.S.—The retiring President, J. W. L. er, F.R.S., 


delivered an address, whigh treat of the Mathematical Tripos 
idge, and of the bearings of recent 


ons aè Cam 
changes in fe same upon the ad 
The following communications were >—Certain operators 
in cennection with symmetric funcHons, by R. Lachlan.—The 
transfermatien of a certain quaric elliptic element, by R. Russell. 
o—Di ion of a mulfilinear AT applicatons to the 
theories of invarlants and Lr Cape Macmahon.— 
eh ies A. Buch- 


The of screws in elliptic 
heim.— e rectification of c run RU dberts.— 
. F. Burstall. — Third paper 


Rectification of a spherarconic, 
on reciprocants, by L. J. Sogea Tho “ shne-triple-angle ” 
Eh 
, November 


circle, by R. Tucker. 

Lirfhean Socio —Mr.eWilliarg Carruthers, 
F.R.S., President, tn the chair.—The President paid p paming 
tribute ‘to, and corfmented on the loss sustained in 
of, Mr. George Busk, a former Secretary and Vice-President 
of the "Society. Afterwards he drew attention to orescent 

obtained by htm in the Firth of Clyde eptember. 

M ri John Murray also made remarks on the sam 


' to bis own observations of Ceratium irigos being f inl 


*ghains in the ocean (“Narrative of the Crase of the C. 
lenger "), and to Klebs's opinion of Ceratinm a genus of 
uni and not an infusorlan.—Prof. J. Macoun made 


of cones of Canadian fhecesrs He showed 
that the various forms from east to west of the con- 


were d ess local varieties of but one species, htly modi- 
fied & to the altitudes region they ited, — Dr. 
F. Bor ed asalmon parr, months old, raised at 
owietoun from parents which never visited the sea, He 
drm coloured drawings of hybrids raised in the same 


—one pur bang a aon between the American charr 


ndt snd the D t, a second between the @ merican and 
end ahini between the last-mentioned ‘hybrid 

ae Loch Te Le ; all were fertile, —Fresh specimens 

ofa vari f Ovveus nudi oru: from Bardas France, were 

a thown for Mr, W. D'Arcy Godol Osborne, who first observed 


? the there in 1882, but smco then it has by 
Mr. G, Maw in his monograph of the genus. —Mr. E. M. Holmes 
exhibited exgmples of Lycoperdon: echinatum, Pen, vir the 


sand the reticalate of the left by 
aie ig o off of the ines.— Mr MEF, Pascoo exh 


ed one of the 
e green frd: Sicily, formed b? the action of the 
fes on I canti, 
a few 


ents of the Pesedenia and reduced, after 

e With minfite ciystals of salt. He e acorn-shells 

°? Balanus), where several gndivi animals had united their 

parecer gna ea tabe; and where the outer mra of each 
ened, igrming a series of éregular 


E- a ere oa AE C, 


Ta Pied he gives a 
method'of observing them. The Matas digifrze, Mull., hg rejects 


«e "B5 2 specific appellation, Muller's reference being defectiva. He 
shows Wherein the Deros differ from the Naiades, vir in the 


laster, Z. obtained by Dr. Lendenfeld hear Sydney, 
N.S.W., is frofh LeTy. seus by length of 
etentaeles eq the body of the pol and,by the non- 


itt the statoblast. Tho new species is the foufth 
b px dorus E LE e frst of its 
e 


e e (3 e 
a e a 
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exposure to a flat cake-Hke body densely covered’ 


fulf account of their habits end the beste 
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us satisfactorily determined from the NN nere 


Staining with borax-carmine brings out mültipolar cells 
ectocyst, indicating mesodermal elements, and denoting he 
the ectocyst is more than mere epithelium, A modi- 
fication of the diagnosis of the genus is necessithted from these 
observagions. 

Chgmical Society, November 4.—W. „Crookes, FRS, 
Vice-President, in thechalr.—Mesars. H. C&mpton, G. Dyson, 
T. B. Tyson, and S. Williamson were ger ped Follows of the 


Soclety.—The foll papers were e ge action of 
chloromilplionic naphthalene-a- and hande acids, 
by Henry and W. P. Wynne, B.Sc.—The aon 


o brine on (Scbafer's) 8-naphtholsulphonic acid, 
mong, an and M W. Streatfeild.—The action of 
on the naph coerilpbonis adds, by Henry I 


lenesal honie acids, by Hen 
The hydro olysis of LE nears K Mille, P Ph. D.— 
a bromine on ee br zi By 


Henry , 


The d 
Miller, Ph. D. —P. 
and A. E, Tatton. 
anthrylene-arotide, by Francis R. 
Innes Burton, B. SeA chemical itni ar, Commo 
pat 3, 3, experiments with Quercus verd by A. H. Church. 
—The synthetical formation of closed carbon-chains ; 


part 2, 
some derivatives of tetramethylene, by W. H. Perkin, Tis. 
Ph. D.—The action of the halogens on the salts of o c beses ; 


part 2, tetramethylammonium salts, Leoniard ler ds PhD., 
and Orme Masson, M.A., D.Sc.—G the sweet pi 
ciplo of Smilax giycyphyla, by Edward 

Entomological Society, November 3.— Ben Robert 


McLachlan, F.R.S., President, in the chair.— The foll 
emen were elected Fellows :—Messrs. P. Cameron, 
er, H. J. S. pE Neris N P pid T Dom. 


J. P. Tutt, and A. Green. —Mr. E. B. Poul 

mass of minute crystfls of formate of lead, ceed by the pa 

of the secretion of the larva of Dicrasura he petion 
oxide of lead. He stated that a single drop of the segretion had 
produced the crystals which were exhibited ; and he called at- 


tention to tho excesdvely high percentage of formic acid which 
pied rpm the secretion, — Mr. =: ial pde 


notes on xem Pais tly bred 
Mr. v MT from Antherea o pang ext ra 
rarer Sonth can Saturnides.—Mr. T. W. Hall exhibited a 
number of specimens of Yenthia 


extending from the pele variety, faves of Teper to 
an almost melanic form.—Mi. exhibited, *and made re- 
marks on, tho larva of a species of Orwnr from New 
Guin: Mr. H. Goss exhibited a series of Bankia 


Ws ipid lat last; and 
le aee o dani ne at 
that the Irish form of th the 


comperison, & series of 
Killarney in June 1877. Ita 
species eas luget and indio ar 7 o pored than the 
form.—Mr. Eland Shaw foaleanedimen of Decticus 
ee in July 7 at "gt Margaret's Bay, Kent.— 


Mc Waterhouse recorded the recent capture of Derepeia 
chella at e°by Mr. Buckmaster ; and the capture of 
Anosta gens at Gi was also announced.—Mr. J. 


Slater read a paper on the relations of insects to flowers 
which he stated that many flowers which gave off 
odours appeared not so attractive to insects as somo 
fragrant species ; and he stated that P 

observations, were Se orig ed neglected by bees, butterflies, 
and Diptera. Mr. Mr. Stfinton, Mr. Weir, Mr. Ste- 
vens, and the President took part in the discussion which ensued, 
ano eted Diak in tier e Petunias were often most 


cg n ea te sri ae 
red ki thb com , but that Ecl. gem a 
ah pickers lec eii di genus as 


(E "os EE Y 
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" EDIXBURGH 

Mathematical Society, November 12 —Dr. R. M Fergu- 

son, President, Ín the chair.—The President gave a re 
address, for which, and for the gratuitous use of the rooms o 
the Edinbuigh Institution for the Society's meetings a gote of 
thanks was awarded to htm —Mr. J. S. Mackay read Wipe 
on the solutions of Euclid's problems with a ruler and one fixed 
of the com by the Italian geometers of the six- 
teenth century ; an& communicated a note from Mr. B Tacka 
i some novel properties connected with the triangle. —Mr. 
any Frases rend. & note by Mr. i Renton on the 
equivocal sign. — The following office- were elected for 
the session :— President: Mr. George Thom; Vice-President: 
‘Mr. We J. Macdonald; Secretary: Mr. AW Y. Fraser; Trea- 
surer: Mi. John Alison; Committee: Mr. R. E. Allardice, 


Dr. R. M. FE , Mr. pras A. Gibson, Mr. William 
Harvey, Mr. J. E Mac®ay, Mr. Thomas Muir. 
: @YDKIY 


Royal Society df New South Wales, September 1.—Mr. 
Ch. Rolleston, President, An the chair.—Mr. Fredk. B. Gip 
C.E, real a paper on ''Our Lakes and their Uses.” e 
likes of New South Wales being all liable to diy up, Mr. Gipps 
stated that ıt is possible, however, to impound large artificial 
lakes. The leading features of Lake George were described, 
and a means of utilising its waters for irrigating a e area 
wee entered into —A very beautiful en of gold from 
calate was exhibited by Dr. Leibrus, of the Mint. The lime 
having been disselwed in acid, the gold was left as a network of 
the finest ramifying filaments. 


Paris 


Academy of Sciences, November 8.—M. Jurien de la 
Gravitre, Piemdent, in the chair —On the relations of geodesy 
and geology, by M. Faye. This is a reply to M. de La ts 
recent criticism? of the author's well-knowzeviews on the rela- 
tions of the geodete and geological sciences. M de Lapparent's 
objections treated in detail, and it ıs argued that the law of 
unequal ng of the terrestrial crust dates back to times 
anterior to the astronomico-geological epoch, when the seasons 
began to be established. It controlled the whole seues of geo- 
logical evolutions from the first formation of the oceanic basins. 
—Théfmic researches on the ieachons between ammonia and 
the ian salts, by M. Beithelot. These studies tend to 
define action of Momonia on the esian salts, determin- 
ing the anal conditions whi enable magnes® to be sepa- 
rated fiom the other alkaline salts, and sh that, by union 
with sulphuric acid or with hydrochloric acid, thé complex 
ammoníaco-magnesian base liberates a quantity of heat greater 
than pure ammdhia or pure magnesia, and very near that 
liberated by potassa and soda.—On the incandescent substance 
in famon iecently reported to have fallen during a der- 
storm at Ruchon, by M. A. Trécul Jn connectigh with 
M. St Meunier's remarks on this subject, the author refers to a 
communication made by him to the Academy in 1881 (Comptes 
rendus, xcii. p 775), showing that in thunder-clouds there may 
exist an incandescent substance in fusion, which under certain 
conditions may fall to the ground in the form of variable drops 
or globules —Report made on behalf of the Section for Che- 
mistry on M. Moissan's researches relatingeto the isolation of 
fluor, by M. Debıay. After describing the attempts hade by 
Fay and subsequent chemists to solve this pioblenf) the 1egort 
giyes a detailed account of M. Moissan’s researches, and con- 
siders his final conclusion fully justified, that the cas liberated 
by the electrolysis from the e gnhydrous hydrofluonc acid, 
with which he experimented, B sndodbtediy fluornne. The ques- 
tion tly now enters on a new phase, and ch 
may henceirth eal directly with fluorine, ka attack Priest 
great interest, formerly regarded as insoluble.—Observations of 

e nep panel 261, made at the Paris Observatory (equatorial 
of the West Tower), by M. G. Bigoudan.—On extended 
class of uniform, tianscendants, b 


M. H. Poincaré.—On 
Maclaurin's series in the case of a real variable: appli- 


cation to the opment of a homogeneous body in series 

of the euh M. O. Ctllantrean: —Note on tht 

by M. P. Serret.—On the transpdt of force; a 

reply to Depres, fy M. Hippolyte Fontaine. It is admitted 
P 


that the principle of a series of machines linked together is not 
new ; but the author claims that the results of his researches 


obtained by the employment of special dynamos, and by a re- 
9 s * 


/ . `e 
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arrangement of the mechanical dements, must pe regarded as 
new. The transfort of 50 horme-power through a ce 
of roo ohms with a loss of only 48 per cefit.,*by employing 
dynamos jointly w i 
6587, is now realised for the first time.—Determination of thè 

heats of neutralisshon of the malonic, tartronic, andemalic acids: e 


remarks on the heats of neutralisation of the homol acids of 
oxalic acid and of the coi responding hydroryletted acids, by MM. 
H. Gal and E. Werner. The ts hee ed of the autháfy 


resediches show that the heat of neutralisation of the ho ologous 
b ids under consideragion diminishes in propoitión as the 
Lh poe, pay increases —General methods of crystallisation 
by diffusion ; reproduction of mineral species, by M. Ch. Er. 
ignet. These exferiments ege described as*a generalisation 
of M. Becquerel's ingenious researches on the slow action set up 
between two liquids separated by a filn, a porous wall, or even 
a glass tube with & fissure or capillary a . e methods 
employed are applicablego a "large number of bodies, and yield 
in any required quantities. —Synthesis of cofficine, by 
. A. Ladenburg. The processes are described by which*the 
author has succeeded in qbtamingesynthetically base# pos- 
sessingxhe same mutual 
of which ıs absolutely identical with natural conicme.—On the 
chemical transformations brought about by the action of solar 
light, by M. E. Duclaux. Haing already examined the sterilis- 
ing action of solar light on miao the author here proceeds 
to show that the influence at dar belongs to the order of 
chemical phenomena, which iff this case assume a physiological 
character. action,of the solar mys 1s shown to be analdgous 
to that of the ferments.x—On a new means of preventing 
fermentagions in the alcoholic fermentations of com- 
merce, by MM. U. Gayon and G. Dupetit. This process con- 
sists in adding to the wort antiseptic substances capable of 
arresting the development of the countless germs contained in the 
primary gybstances and in the yeast, without, however, impairing 
the activi of the leaven itself.—On the alcoholic fermentation 
of dextrine and of gtarch, by MM. U. Gayon and PL ODER. e 
A new kind of mucor 1s described, which possesses the twofold 
property of fixing the water on dextre, “a dre on starch, 
and superindu fegnentation in the products d? this saccharifi- 
cation, without, however, affecting cane-sugar or tiansforming 
it to alcohol.—On the reduction of the sulphate of copper during 


vinous fermentation, by M. H. Quantin.—On the gen n, 
by MM. A. Giard and J. Bonnier, Two new , punla 
and C. eleggsr) of this little-kn®wn genus ha poi düciped 
by the autflors, the former a parasite of antho fondus, the 
latter of Pilumnus Airtelfus. «hom occur on the Freng sea- ° 
board. the homologies of the larve of Comatuhe, by M. 
. Barrois. €he cave-dwellers of Béche-aur- es, by, 


M. Marcel de Puydt and Max. Lohest. The anthors Tisclaim 
all responsibility for the recent remaiks of M. de Nadaillac 
describing the culture of this prehistoric rage 1B somewhee ex- 

erated language.—On the affinines of the Eocene fl of 


est France and Saxony, by M. Louis Crié,—On a serious * 


malady analogóus to scurvy observed in certain reptiles by M. 
Magitot.—On a technical process for the diagnosjs of Gono- 
coccus, whereby this ite may be distinguished from oth 
species of cocci, by M. Gabriel Roux. ` 
° o BERN » . 
Meteorological Society, November ag—Prof. von Serold 
in tha chair.—Prof. Sporer spoke of stormy movements in the 
atmosphere of he sun. He arma o lqgg series of details ® 
rapechg the phymcs of the &un, ich were illustrabed by 
hel ic maps, gpd emphasised the {gct that spots invariably 
ry only in very hot 1 T of tee solar surface. 
his theoretical explanations it may be more puueuny men- 
tjoned that, in the opinion of the speake?, the luminous regions 
Mire pr the Moog of pus and vapours from tlle. hot 
interior of the sun. When such a 
cumference of the sun, then metallic prominences were observed. 
In uence of their higher temperature the luminous ons 
caused ascendgng currents, whither cooler gases steamed grom ® 


all sides. The gases, which gn cetain circumstances mounted e 


to heights of 30,000 German (135,000 English) miles, cooled, 
sank ay cooler nasses endowed with greater lmear,vel®city fa 
the same „localities, and there formed the su In thee 
goscusnon following “this a Prof. Sporer stated shat 
accerding to Ris observations the lest 


self 1084 p: He stated [hat occasionally, under sfiecial 
eondition$ of illumination, he with the aid of thetele- e 
s: ; ` š x. 
e é . . 


ing only 8400 llografns and costing only e, 


tions as racemic and tartaric acmis, one * 


thing happened at the cir- aas" 


maximum had showf it- ° 


* physical*Boclety, November 


/ 


e. 
mee, 
«- 


ee "e 





sopo seda gaida miall, toeh P RES and down, 
had lakon for rainwirops, and commented to those 
Interested in the @udy of he atmosphere such observations of 
clouds Respecting*the ppesibility of seeiag the rain-drops of 
Couds in this mamper there arose a lengthy discusion. 
—Prof «bn Helmholtz in 
end made the subject of 
phic megs which had 
witnessed, and which 
demonzgeted m a very graphic manner the occasiongdl 
important proper motions of different spots. Thest self 
movements always Nig eg the ondes of rara and 
of the of gpots. cy always c bordo 
Senie OE ThS. eds TOHON Tey were ised when the 
ts were -observed several times in the course of a day, and 
sometimeg atteinel values of from 1000 to 2000 
graphical wile in one day. These movements were 
ntense in the case of the formatiom of larger spot-groups ; 
later on grew slower. For the explanation of thes per 
motigns, the speaker adduced that sunspots invariably formed 
themselves only oveg luminofis surfages, that is, at spots of the 
solar sfirface possessing a higher temperature. In his measure- 
ments of tem which had not yet been published, having 
reference to the year 1880, he ement on 
which, through a fine ope a a thick pesteboarf disk, he 
caused to fall the position 
to measure. According 
heat,from a spot-umbra stood té the radiation of heat fom a 
luminous surface as 10: 18, and the radiation of~ spot-umbra 
to the radiation of the usual solar surface as IO : 15. i 
that the tem on the sun stood probably in the same 
relation as did the radiations, so in the luminous surfaces which 
(in the relation of 6: 5) must an 
to which a descent of colder 


produ 
dişsussion a long series of h 


ally 


der 


Schreiber, who, 
station *with the barometer, found, after taking due 
accounf of aJ corrections in the, latter, volumes of air far sur- 
passing the permissible quantities. Dr. Pemet now found 

tial were overlooked : first, the 


w in the syphon berometers pla: 
Pa ie raf draco of the quicksilver 
d uec bU Nee INDIES di aU 
comperati pure. e ons were ore not exact 
UE Pee nt ae T DE. This tension 
of the surface was in the case of thermometers also ‘very im- 
portant. In consequen of it, the readings of thermometers 
with narrow tube and mass of quicksileer were less exact 
than of thermometers with wider tube and more 
qui Iterz? the cause that thermometers with elliptic 
iue ws dw eee EET circulars ones. 
effect of the i 


adm was, in opinion of the 
speak®, the cause af the ‘ dee point” of Mr. Pickering. 
e e 


- Viena 


of Sciences, October 7.—On Hall’s 


Imperial Academy 
W. Nermst.—On 


NATÜRP 
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October 21.—-To histol and physiol 
tion, by W. Biedermann — Remarks on L. 
ome experiment, by E. Mach.—On hydrocarotin 

by F. Remitzer.—On the anatomy and systematics of gall-mites, 
by A. Nalepa. . 
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EXPLORATION OF THE NORTH EA 
Dis Er, 
“Drache” 
1884. WVerdffentlicht von d 


der Admiralitat. (Berlin: E 
Sphn, 1886.) 


OUR knowledge of the Missi conditions of the 
just been enriched by the publica- 

ts of the expeditions of the Prussian ship 
the sammer months of the years 1881, 
The expeditions and the publication 
have been carried dhisunder the direction and with the 


- North Sea 
tion of the 
Drache durin 
1882, and 18 


authority, of the Hydrographic Office of the German 


Prof Möbius, who has examined the organisms col- 


lected by the Dracke, reports that he has found nothing 


worthy of special mention among the biological collec- 
tions. It is otherwise with the physical and chemigal 
observations, for the whole of the volume before us is 
devoted to these observations, their analysis and dis- 
cussion. The publication is accompanied by synoptic 
tables showing the positions of the observing stations 
and the scientific results, as well as by fourteen charts 
setting forth graphically the currehts, the depths, the 
salihity, BE pano. and the quantity of oxygen in 
the surf&ce, intermediate, and bottom water, and sections 
illustrating the distribution of temperature. 

The temperature and salinity are first examined. The 


observations confirm the view that the salt heavy water, 
of the Atlantic enters the North Gea by the north of 


Scotland, angl, fh. being qoled, sinks to tye bottom, and 
fills all the deeper parts of the basin, including the 
Norwegian Gut. The observations of the Norwegians 
and those on board the 7*z/es showed that, in like man- 
ner, the detp water of the Norwegian Sea was largely 
made up of the salt Atlantic water, which to the 
bottomeon reaching a colder latitude—pro mixing 
much with deep colder Polar and fresherwater. The Drache 
traced this salt Atlantic water to the centre of the North 
Sea. It would be a matter of very great interest to have 
the temperature of the water taken at stated intervals 
throughout the year in the No Gut, in a similar 
manner to the observations now being carriedon in the 

wdecp lochs of the west of Scotland. The*obserwtions 
on the cunents of fresher water funning to the north 
along the coasts of Britain and Jutland—the latter eventu- 
ally meeting and mixing with that of the Baltic—are very 
interesting. Indeed, thé extensive gurrent and tidal ob- 
servatiops are valuable additions to knowledge ; but, as 
the author remarks, both they and the tem ture ob- 
servÉtions are incomfflete, being confined to.fhe summer 
months, and he indicates the regions where observations 
are much required. Still, combined with the winter 
observation? which we possess at ‘certain points, the 
Drackes observations greatly augment ‘ofr 
the physica] conditions of the North Sea, and of the 
modifying influences produced by the seasons. 


The chemical hes been intrusted to Dr. Neu- 
Vor xxxv.—No. 8903 -— C95 5. 
/ . ve 


der Untersuchungsfakrisn SM K abt. 
ommandeni Koréetien- Kapitan Hols- 
kauer) in der Nordsee in den Sommern 1881, 1882, tend. 
phischen Amt 
Siegfried Mittler und 


knowledge of 


meister, under the directjon of Prof. Jacobser?, and the. 
geological part is by Dr. Gdimbel The chemical work 
includes the determination of the’ oxygen and nitrogen 
in water different depths. Dr. Neurpeister foung i in 
surface-water (mean of twenty-five analyses) the oxygen 
to be 3395 per cent.p the volume of the sum of the 
and nitrogen equalling 100. In deep watet*(200 ; 


xygen 
) the oxygen descended to 2520 per tent. of the 


volurggeof the two gases. 
For carbonic acid combined as neutral salts, he found 


for surface-waters 52:08 mulligrammes per litre (mean 
of sixty-seven determinations)» the partially compined 
acid was found to be 4378 milligr&mrges (mean of 
thirty-nine determinatións). 

As appendix to these researches, the results are given 
of the determinatiops of the carbonic aci@in th® waters 
of the Atlantic, Indian, and Pacific Oceans, coMected By 
the Gasel/s in 1874-76. The carbonic acid combined as 
neutmal salts in the sugface-waters reaches to 52 5 milli. 
grammes per litre (mean of thirty-one observations). At 
183 metres of depth, the mhean is 532. For greater 
depths, 
gave 508 to 568 milligrammes, Four determinations 
gave 59 to 7e milligrammes, and ofe gave :827 milli? 
grammes. No attempt is made to compare these with 
the Challenger results. 

The author explains the presence of the large quantity 
of cafbonic acid in deep water by the fact that the 
water dissolvés the carbonate of limé, which is foufd 
in great quantity on the bottom in oderate depths. 
The carbogic aed which effects de lution is pro- 
bably furnished by the oxidation of organic substances. 
The author refers to the fact that carbonic apid is not" 
necessary in order that carbonate of lime ffmy be dis- 
solved py sea-water, and" has, in this, respèct, coafirmed 
Dittmar's observations. , Different waters, however, com- 
port themselves differently in this The, 
water of gréht rivers, adds the writer, at they embog- 
chure contains less &cid combinell as neutral salts than 
ocean water, and the mixture of ea ror be along 
coasts, less carbonic acid than the water in fh e grea 
but the difference is not in proportion to the quantity of salf 
present. ft is shown by analyses of Baltic water that 
while this water contains only about one-ha¥ of the salts 
present in pure ocean water, it contains nearly nine-tenths | 
of the carbon acid present in’ the neutral salts of pyre” 


ocean water. e. 


bel's work censists in an e tina ef the d 
posits coll@cted from depths ranging from 18 to * ° 
metres. The forty samples, of which an excellen? descrip- 
tion is given, al? belong to littor&l» subgljttoral, or tefri- 
genous deposits. : None "of them present the essential 
characters of truly deep-sea or pelagic sedimenjs, The 
authos divides them into quartz sands and sandy days aw 
the latter being of a much darker colour than thesformer 
has followed in his descriptions the methods ingi- 
Gated in the preliminary notices of the CAMleager 
depósits. Gumbel attributes the absence of Globigerina 
D from éhe samplés to the ‘relativetyhall8w ddhehs 
from which they were procùred, afid he adds that the 
depth determines the natute of the deposit. This if quite 


2 mistake:-it is gajher, distance from land*thaf deter- 


mines the kind of deposit. „Deposit? eot unlike those 
Ye 


own to 5000 “metres, fourteen determinations e 


«e 
.? 
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just been issued. To those students of linfited means 
who desire to work at chemistry as well as to read it— 
and it is for those that the book is intended —it will 
be found useful The introduction, however, is much 
too ym and theoretical for beginners, ånd we fear 
that man? would be disheartened before reaching the 
ey eee oid In our opinion, the book is 
not ciently pas many A RE lacking 
detail We would suggest that in future œditions a few 
pages be devoted to i ctions in the manipylation of 
ap and the of glass. 
art IV., which is ddroted to organic-chemistry, is very 
clearly set out. The Pook 1s not sufficiently MEE S 
for these days of Competitive examinations, but the 
teacher who 1s desirous of encouraging hls students to 
perform simple experiments in sBare mements would get 
many valuable 1deas from it. . 
5 - 


described by Gumbel occur in dépths of over 4poo fathoms 
when near to land, while 2 GloSigerina ooze or Pteropod 

e ' oqse may occur in very*shallpw depths, in the tropics, far 
from land. These deposits of the Drache, beingenear the 
coast, it is founf that quartz predominates. I The frag- 
ments of plagioclase, orthose, hornplende, augite, bronrite, 

. micap$itrnet, tourmaline, dicrolte (is it not glafcophane?), 
magnetite, gircon, chlorite, all come from the disintegsa4 
. tion of the ancient rocks which fortf the coast of Norwefy 
and Scotland. Gumbel also finds fragments of $Pfnitic 
rocks, dioritic rocks, &c. Fragments of médern volcanic 
such as lavas and ppmice, are very rare when com- 

with the particles derived from ancient rocks. 
Glauconite was found in some of the Specimens, and the 
author þeliefes that these have been transported, which 
is quite wnlikegg, as large depogits of glauconite are now 
ine process of formati&n along the @oasts of the north 
of Scotland. The organisms—mollusks, echinoderms, 
. foraminifera, and diatoms—are all the same as those 
usually found in partially inclosd seas like the North 
Sea, and do not present anyepeculiarities worthy of note. 
The aythor supposes that there 1s a continuation under 

the North Sea of the ancient rock-masse of Scafidinavia. 
This may be true. but the supposition cgn in no way 
have been suggested by the, chemical, microscopic, and 
mineralogical examinations of the deposits of the North 
Sea. In conclusion, Gumbel states that the sediments of 
the North Sea prove that sandy deposits can be fefħned 
afengskie of @layey and marly deposits, duging the same 



























e. 
LETTERS TO THE R&DITOR 

[The Editer dee mot hold himself resPensible for opinioni ex- 
pressed by his correspondents, Neither con he undertake to 
return, or to correspond with the writers of, rejected manu- 

a tal No notice ts taken of anonymous commusicanens. 
[The Editor urgently requests correspondents to ach ther letters 
as short as possible, The pressure om his space ts so great 
that it is impossible otherwise to insure the "cé even 

of communications containing intereriinmp facts. | 

The Sense of Smoll 

In your issue of Septhmber 30 (vol. xxxiv. p. 521) your corre- 
ndent Dr. Arthur Mitchell is desirous of obtaining some 
in to the sense of smell. Io a paper presented at 

the Philadelphia meeting of the American Association for the 
Advancement of Sctenge (1884) we. have described a series of 


: : : , experiments d ed to test the deli of this sense. These 
. 02 tune in the same This conclusion has alreády been i: [am ofa sss usi elie din rias 
perfectly estab and this confirmation supports an | been withheld from publication, but the follo brief stato- 


ment of the results obtained may be of interest to Mr. Mitchell 
and to other readers of NATURE. We made use of the follo 
substances :—(1) oll of cloves, (2) nitrite of amyl, (3) extract o 
garlic, (4) bromine, (5) cyanide of potassium. A series of selu- 
tions of each of tgese was p such that each member was 
of half the strength of the preceding ono. Phese series were 
extended by suekesstve dilutions fi] it was im lo to detect 
the substances by smell. The order of the es containing 
these solutidts was completely erie ir and the test con- 
sisted in the attempt to properly cl them by the unaided 
sense of smell. The thirty-four observers who ed iù these 
ents were of both sexes ; the results are ed in the 


f : 
qu d F 


interpretation generally received, which was one of 
the first results of. fhe examination of the Challenger 
deposits, ʻe T Sige. ls 

, The JHydrofraphic Office ofethe German Admiralty 
haye done excellent service in taking. up the sÉentific 
examinafíon of the North Sea. ° It is a work thgt we 
a ett continued and advancedy by our own 

j ydrogrfffhic Office. € . J.M. 


. 
€. 5,8. SUR BOOK SHELF 
e @umical Arithmetic. By Sydney Lupton, M.A, F.C.S 
F.LC. Second Edition. (London: Macmillan and 
Co., 1886.) o . : 
WE are pleased to note a new edition of this excellent 
oe .work, in which several ROS ii have been made. 
Er hundred es of Introductory matter in the first 
x ition ehave n reduced by Vf one-half, much 
nnecessary pure Arithmetic having heen cut out. The 
° examples with answers ame, on the whole, well 
selectede though y dt men pee isi called 
° chemical A ter nymber of typical examples might 
E ee dive Bein worked out at full length, 
The book is especially to be commended for its clear 
* and congise definitionf, which are-in many books very 
wee, loosel expressed. The differences between density and 
walpecine gravity, atomic and molecular weights, for 
instance, are explained in a manner that any student of 
e osdinagy ability will readily understand. We feel sure 
that tHe book will be appreciated alike by stents anf 
teachers, but it will be especially’ valuable to teachers. 






















The same method of investiggtion has since been followed by 
one of us! in some experiments, the results of which are given 


in Table IL - . 
“Amount detected 


Oll of Jemon Ou of winteggreen 
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E imania ° istry. By C. W. Heaton, F.BC. Pan "ma 

7 $5 Ee id Revised. (London : George ud puse 
oo ie and Sons, 1886.) . 7 é ar 

te orifur Edition of this work on experimental chema in Ragard to the Delicacy of the Sense of Small,” 

e ‘istry, aslapfed frem: the German of Dr. Stockhaslit, has Ape id 5: Bailey and -Es er exces Acad: e a 
. . LÀ * e e. 
. ^. » e e. l ä X 
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. E 
Many stiiking individual liarities were noticed in the 
couse of the experiments, which these general averages fail to 
show. Three of the male observers were able to detect one 


of prussic acid m about 2,000,000 parts of water. Two of these 
were persons in occupations favou the Quitivaton 
of this sense. Careful chemical tests failed to show the ce 


of pruszic acid ig several of the more dilute solutions, 1n which 


it could be det by the sense of snftll. We found some of 
both sexes who lutely could not detect prussic acid even in 
solutions qf almost overpowering . There were several 


instances of the same peculiauty as bromine. Agam, 
our averages show that the sense of dell is in general much 
' more delicate in the case of male than o&female observers. 
s -EDWARD L, NICHOLS 
E. H. S. BAILEY 
University of Kansas, Notember 4 





* 
Tidal Friction amf the Evolution of a Satellite 


ADVERTING to the correspondence in NATURE (vol. 1xxiv. 
p. 286), I think that Mre Darwin has not, «o far, fully realued 
the results that would follow from the circumstence that the 
Martian satellite’s period would be affected many hundred times 
more than that of ibe planets rotation, as explained in the 
correspondence-referred to. He argues that, the moon’s mass 
being great, she shonld recede to an enormous distance before 
there will be a reversal of the direction of her tides on the 
earth ; while the satellite of Mars, being very small, need only 
to recede a shor? distance before a similar tidal reversal ensues. 
No mention being made of any other supposed difference in the 

ems at the starting-point, ıt must be inferred that other 
are supposed about equal. But, as a matter of fact, the 
present position of the Martian satellite is mcompatible with an 
initial rotation of its planet anything like so great az that ascribed 
to the earth ata like stage. If Mars be supposed to rotate ten 
times while“the satellite, at its present* distance, makes nine 
revoludons, thessstellite's period would still be affected or 
lengthened much more than would that of the planet's rotation. 
The diffefence between the periods of revolution of the planet 
and satellite would mcreese quickly at fist, but more slowly 
as tbe satellite receded a certain distance, til at a certain 
ume there would be no inciease, after which there would be 
a d@crease, and finally a reversal. When the satellite would 
have receded to a short distance, where fie would revolve in the 
same period ag MAs now 10tqes in, the planet grould have lost 
but little of itx onginal rapid rotation. Now, sup the satel- 
hte tide to go round in the same time as the solar ong, the period 
of the satellite would be affected about thirty times a1 much as 
that of the planet’s rotation. Allowances being made for the 


com ive sc ynem of the satellite's tides, the satellite’s od 
would still be moie than ten times as much as of 
the planet. It be only when the little body further 
out, and ehe planet’s rotation slower than it now is, there 


could be a reversal of the diection of the satellite's tides. 
Wherever started, the satellite must either go directly into the 
planet, or go out a short distance and back into the planet, before 
the rotation-period can heve been much changed by solar tides ; 
or else the satellite must go far out—as whea it gets a far start 
—and could not possibly tun beck until the rotation of Mars be 


slower than now. Hence it seems that undÉr no condiyons could 
the rotation of Mars, at the birth of her moon, have een twice as 
"amid as now, and the evidence is very strong that the@rota- 


| Nasal gc ca could not have been ed more than a very few 
ours ifso much. Then, if the rotation of Mars wes so slow in 
the beginning, and so little ed during the whole existence 
of the satelhte, the circumstance does not support the view thet 
the earth’s 10tation was rapid 1n the ing and so much 
changed during her past ory, but rather inclines the other 


way. ; 

4 ing the statemgnt that two heavenly bolies cannot 
revolye abont their centre of inertia as parts of œ ngid body 
with their surfases nearly in contact, unless one be smaller and 
denser than the other by a certain amount, I can only say, at 


the present that such was the conclusion at which I arya 
when investiga the results of the tidal effecty of two bodies 
on one agother at close ei Without going far into the 


queston, it can be seen if the rule holds whea the two 
bodies aie of the same sire and density, it will hold throughout. 
There will be no difficulty in seeing that the rule holds so far 


. . . 
between any of the satelhtes M in prigary, the small body 
must be invariably the denser. Now,the argument that was - 
pL aan to app m general would at ne 
e solar syst That argument, as expi 
was that, uf d rapidiy-rota ing body vE to separate into two, 
the small body given off must be denser than the other to with- 
stand the tida isturbance,*and that it would be impossigle for 
e small body to be demser than the primary, since” the 


ly ın the case of 


in my pemphyjet, 





dary body must be formed from the surface therefore 
ligigtest part of tho other Body. JAMES NOLAN 
Denyeelm, Victoria, October 5 
. * * 
Beismometry ia Japan . 


e 

I HAVE read, with no small rise, a paragraffh in NATURE 
of November 11 (p. $6), Giving a iim of a letter from Prof. 
John Milne, with reference to an aiticle D me on the aeismo- 
graphs now manufactured b ye Cambridge Sefentife Instru- 
ment Company. Prog Mila 1 ted as sing tha, 
** with the exception of one or two which have been modified, 
a set of inshuments like those recommended by Prof. Ewing 
are, sq far as Japan is coucerned, quite obsolete." His letter 1s 
not published, and it is ible Hat the puagraph inadveit- 
ently does him an mjustice in making him assert what hos 
absolutely no foundation in, fact. 

In any case the statement cannot be allowed to pas» without 
contradictfu. AP seismographs have been in regular use at the 
University of Tokio since they were invgnted ; they aie now® 
used for systemafic observations by the Japanese Meteorological 
Bureau ; they weie sent last year by the japanese Government 
to the Inventons Exhibitor in London, where they were 
awarded the highest diploma among Government exhibits: one 
of thé, the comparatively cheap and simple duplex pendulum 
seismograph, is employed by many private qbserwers in Japape 
In a letter receifed only a few weeks ago, my frend and form 
assistant, Mr Sekiya, now Professor of geumology in the 
University, says :— e 

“We are®grinfto start a journal called the ¥ourna/ of the 
Science College of the Lampe Unmersity, Japan.. In the first e 
number I wil give a paper on 'Comparuon of Earthquake 
Diagrams simultaneously obtained at the same at@ion by two 
instruments involvmg the same principle, and hereby promng 
the trusvorthiness of these instruments" Of couise"I treat 
those dingrams iecently obtgined by two of your seisnographss 

Othgr letters from Prof. Sekiya are of accounts of the 
excellent work $e 1s deing with these instruments? amd of they * 
continued affi extended usefulness inghis very able Wands, 3 

per lately recerved from him describes a rough but effective 
orm of the duplex pendulum, cheaply oe: @ order hi it 
within the reach of pnvate observers, and with%eferen o hi . 
the Yapan Met! of Februaiy 2, 1886, e — s 

“The duplex pendvlum seismogiaph designed by Prof. J. A. 
Ewing, has been employed for earthquake observations in the 
Tokio Daigaku by Mr. S. K. Se who Pas improved 
meny of its detalls dming his long use of the instrument. On 
account of the simplicity and sciengific nature of its constiuc- e 
ton, and its. mguagement, it has found its way'into the 
hands of many observers." e . . 

The A/ai goes on go mention the name 9f a native fim by.* 
whém the ingtrument is mmde and sold. In March last MA’ 
Sekiya writes:—''The duplex pehdulufh sells welw some 
fifteen or twenty of them have been sold.” 

So much for theJuplex pendulum Se&mogugph, which is ofe 
of those described m my artic, and now made with the utmoat 
refinement of construction by the Canebridge Company The 

*other is a three-component instrument, of which the fma 
part is@he horizontal ulum seismogiaph—consisting o 
pair of horizontal pendulums for recording ately two 1ect- 
angular components of the horizontal motion of the ground on a 
moving driven by clockwork. This method of r in? 
eafthquakes "nas introduced, by me m 1880 (Trams. Seis. Sec. e 
Fap., 1880; Prec. Rey. ., No. 210) and has been in 
regular use ever since. The mstruments made ‘oY dign by 
nativ® workmen are still doing gpod seraice in f Sekiyale : 
hands. Those now'tmade bf the Cambridge Company have the 
tage ofbetter workmansfip and an improv ent? 
pers As Prof Spkiya has recehtly wniten Yo with 
Særd f the ase thë Japanese « 


of &"set of then» py 
that erhen jhe difference m size bæ@ween the bodigs 1s as great as | Government, it is probable that Mr. Milne before gang have e o. 
oe . . $ . 


T 4 


f . z 


an opportunity of seeing the Igtes? forms of the instruments in 


J : 
S No die hades better than®Prof, Milne thft the horizontal 
a sang a is not obsolete. He adopted’ it himself 
after I int it, and he hes used it y in his own 
in His letter will be understood to mean that 
since left Japan in 1883 there haf been a new deperture in 
setsoffometric methods which has male my a paratas tall oat o 
date. has bean nothing of the lend. Can Mr. 
point to any methods involving novel features of importagee, 
and say what their novel features are? It would beset for 


instruments to become obsolete when they their purpose 
very well, and when there is nothing®better to take their place. 
J. A. EWING 


Umversity College, Dundte, November 13 





` * 
* Ozone Papers in Towns 


_ I TAKE the gopportunity of mentioning that I have erperi- 

i I others erone ineLondon for the past 

month, and find on i the. papers already previonil y 

coloured they all become bleached to their original w te. They 

were previously exposed to the air at B on end Hastings, on 
pibe! ah. piis a 


Some more stained pap 


-duced By easterly wifds, w 
digection were slower in action on thp papers; but this, I think, 
may be rflerely due to the air from the east in London blowing 
“first over agreater expanse of city, carryifg withyit gdulterating 


. efnanationg. ®©. BLACK 
London, November 
" HA [dE S EXER 
* — The Bimilarfties in the Physical Geography of the 
e ° - Groat Oceans 


‘Im the abstract of my paper read at the Royal Geographical 
Society on the 8th inst, which was published in NATURE of 
Nov. 11, there is a statement (p. 34) thet the weight of the column 
»* of water between 20 and 70 fathoms the surface 
current is only 8&per cent. of the 
counter equatorial 
error occurs in the 


‘water. © I J. Y. BUCHANAN 
° , ge dinbargh, November €2 M : 
e a e Lung Sick 
Dr. È -J. DUXGATE, with compliments to the of 


=P °. v a WaTURE, begs to Inclose him a letter which he has just 
» rom Prof Smets, of Hasselt. It refers to the letter on ‘I 
ý "which appeared in NATURE for November 11 (p. 29), 
most important evidence on the subject. . Dangage 
€s sore, frorn the genial tone of the letter, that Editor of 


NA at liberty to if he desires. 
rdi rca Road, Pamrah, November 17e e. 
: e Bases ( ), Je m, Novembre, 1886 
ee ° Monsur DUNGATE—J'ai ‘Iu votre demarde dans ja 
D 


ae Nartut dui N r * x i 
p" e  L'ingcultion ve de europüeumonie exkudative 
e . e, coming a T lire d suivie déjà chez les 
` i pH _ @e 
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‘| divers stades de son existence, ot est déj 


saw the fmest meteor I have ever seen in my life. 


half-way on its down 





y . @ 





Zoulous, a été préconisée, en premier lieu, par un médecin de 
Hasselt, M. le Dr. Willems. Je vous communiquerai,- avec 
plaisir, ses travaux si vous les dénrez. . 


Je crois que cette pratique permettait an microbe d'envahir 
rapidemént ja ong et d'étouffer le bxeaf. » Mais quand on 
pratique l'in ion fla queue, le microbé a pak par les 


à son déclin avant 

t possible aussi que le mjcrobe, que 
a été atténué dans mr par 
des organes où l'oxygéne est p 


d'arriver au. poumon. 
je crois fortement adro 
suite de son passage 


rare 
Plusieurs fois, n 
m I cas sur 100 inoculations à 
perte de la queue est duo, à non a 
usage d'un virus impur, obtenu empiriquement, sans culture. 
La gangrène, qui emporte une partide la quede, pent Mm 
par un antre organisme simultanément avec le 
microbe de la maladie. Car, parfois, plgsieurs bêtes inoculées 
en mêmo temps, avec le méme virus, ac perdent pes lẹ partis 
inférieure de la queue, tandis que d'autres fois cet ca 
. On prérient pestis [orient tet sere ei tad 
inion ospiti Pengorgement qui se prodnit. 
Agréez, Monsieur Dungnte, l'expression e ma considération 
distinguée et de mon entier dérouement. 
Dr GÉRARD SMETS, 
Professeur à Hasselt (Belgique) 
pa 





Meteor 


PassING along Kensington Gore yesterday at pe pm, I 
t descended. 
from near the zenith perpendicularly through the constellation 
It was much larger than any About 
course it gave out a meteor of 
a red colour, being itself of a pale yellow. The atmosphere 
was rather foggy at the time, bat I could see the stars through 
the mist. It was, no doubt, the same meteor as is mentioned 
in today’s Times as having been seen at Reading. 

- P. L. SCLATER 
3, Hanoyer Square, London, W., November 18 é 


of the Great Boar. 





e. . 

The Origin of Species f 
Mx. Carcxfoor, writing in Narure (rol. xxiv. p. 617) 
on this supject, says:—‘‘If B is separated from A 
being nearly infertile, and C from B in the same way, 
is likely to be i 
mistake. Suppose B to be the cat 
me ea fertile with each other, 


and B. 

ipie oid that mutual infertility is not caused “by mere 
visible unlikeness. The horse and the ass, which do not pro- 
duoe fertile are much less visibly unlike than many 


of the varieties of or of pigeons, w are mutually quite 
fertile. 

May not mutual infertility be a result of long-continued 

quite in dently of any unlkeness arising? I 

do not kngw wheth conjecture is su by any obser- 


vations on mutual relations of 
landsgeperatéd by oceans. 
Belfast, November 8 


species ór varieties in 
Josera Joon Murra Yme 





Mr. MURPHY has mistakeif m which I. will try to 
make clear by an example, e din of an ent 
ies of inse to have exhibited, as a sport parta! Inor 
with thẹ rest of the species, while the birds composing the 
brood remained abundantly fertile among themselves. Suppose 
the main bdiy of that species to havo become, oy ec- 
tion, ar P while the ‘isolated became the 
ancestors of our grouse. Suppose one brood of those grouse to 
have become partially infertile with the main bod grouse, 
and to have been tho ancestors of our red & main 
body of the gono became, by naturel selection, our black 
If, as I believe, variation does not uce os increase 

, the black rid atil De. 


6 e X 
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further from the pheasant, so that these would be quite infertile. 


But this is merely t from analogy ; there is no evidence 
of the result of such su ‘* sports,” and retrogression to 
greater fertility seems e. 

This : 


instan is not a good one, because the o partial 
infertility (fe. only occasional fertility) tenons ented 
black grouse may be due to dislike, not partial impotence. But 
I doubt whether qstaste for pairing and jmpotence when paired 
are often quite diggociated. 

Mr. Murphy as I asked in these in 1884, and others 
have asked eince, for one simple fact would be decisive. 
Is it, o is it not, the fact that allied 


each to a particular island, w bronght together, far 
less Sependy. infertile than » which 
had lived in same district, be expected to prove. On 


the answer to this question d as far as I can see, the fate 
of the theory of physiological selection. Can no one answer it? 
e EpuuND CATCHPOOL 








e 
THE CORAL REEFS OF THE SOLOMON 
e ASLANDS1 


Our of a collection of nearly seventy corals which I 
made in these islands, nearly a quarter are new or 
undescribed ; and from this fact, as I am informed 
Mr. S. Ridley, it may be inferred that there is yet mu 
to be learned of the corals of this region. After describ- 
ing in my pa e UE D MONI reet T pro: 
ceeded to Pero the complex relations that exist 
the multitudes of creatures that frequent coral reefs. The 
protective colouring of the small crabs that live among 
the branching often attracted my attention. I re- 
call, in particular, the instance of a small crab that finds 
its home among the branches of a Pocillopora. The light 
purple colour of its carapace corresponds with the hue of 
the coral at the base of the branches, where it lives; 
whilst the light red colour of the big claws, as they are 
held up ‘In their usual ‘attitude, similarly imitates the 
colour of the branches. To make the guise more com- 
plete, both carapace and claws possess rude 


tar ging’, which md exactly in size and appear- 
ancé with the pol 


of the coral other species 
of crab, that cli about the blue-tfbped ches of a 
Madrepora, ias the pointseof its pincer-cigws similarly 


coloured. It is interesting to note that these two crabs 
are ada to live each on its own species of ceral. Had 
I them to exchange their homes, their borrowed 
hues and nine d would have at once made them con- 
spicuous objects for their enemies. 

I paid especial attention to the inter-tidal ermyure of 
living corals, and was much surprised at the number of 
species which are bared by the ebbing tide. Of all 

e corals in these islands, those belonging to the genus 
Caloria seem to be the hardiest in this respect. In the 
paper I have described my observations with some detail 

oral Reefs and Skoals.—The earliest condition of the 
coral reefs in this group is to be foynd in that of the 
numerous detached submerged reefs or shoals which lie 
Relpw the limit of the constructive power of the b 
having been arrested in their upward growth at depths 
varying between 5 and 1o fathoms according to the 
exposed or protected character of their situation. This 
remarkable fact of the arrest of the upward growth of the 
coral at these depths was utilised by, Lieut.-Commander 
Oldham whilst surveying these submerged reefs in 
H.M.S. Lark. Ifa shoal was not marked at the surface 
by a mef-flat or aneislet, we could sail oye it with 

ect safety. e broken water of the tide-rip that 
indicated thesb shoals was no source of danger for a 
vessel of light draught. In my paper I have given evi- 
dence to prov® that a shoal which was found by Bougam- 
ville in 1768 to be covered by 5 fathoms, rémains in the 


7 Abstract of H. B. Guppy, M B., late Surgeon H AM.S. Lark. 
Gramma Wy De eae Murray to the Royal Socety of Edinburgh on 
July s, 1886. ~ 
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same conditiop at the present day. Thesnumber,of coral 
shoals ing these ers lqi mo to the con 
clusion that isolated subm reefs ard unable withoyt ` 
the assistance of a movement Bf elevation to raise them- 
selves to within thé constructive po the breakegs. 
When they have reached their upward limit, they extend 
laterally, ping ultimagely flat-topped shoals, It may 
appear bold fo suggest thgt atolls and barrier-reeff qwe 

i, appearance at the surface to a movement of eleva- 
tion; but we know thagin the ions occupi&d by the 
atollmef the Low Archipelago, of the Fiji Islands, and of 
the Pelew Groyp, *the last movement experienced has 
been one of elevation ;®whilst the observations of Mr. 
Beete Jukes on the Australian Barrier-Reef go to show 
that, if there has been a recent Sane ag led in that 
region, it was one of the same nature. In @he atoll of 
Oima in the Solofhon Group I found evidence of an 
anterior elevation. * s t 
Inm I proceeded gto describe at some* 
the ied Ihi have re&ched the surffce. In this ebstracty 
however, I can only refer to the fact that all the three 
Classes of reefs are to be found in this up; the atolls, 
I should add, being comparatively few in number and of 
small size. S E 

The Formation of “My observations go to 
show that atolls of small size (a mile or two acrass) do 
not theif characteristic form until they have 
reached the After upheaval hgs 
m coral sHoal within the constructive power of the 
b it soon appears at the surface as an Isolated 
patch of reef. Extensions or wings grow out on either 
side, gnd, guided by the prevailing.currents (in the manner 
descri je Sem z)» ey ultimately form the common 
horse-shoe (lis ss presents its conwexity*againg thg* 
currents. Large atolls evidently begin to assume their 
characteristic shape below the surface § described by 
Murray anc A. i 

The Formation of Barrier-Reefs.—The facts on which 
my conclusions have been were obtain 
examination of the weather slopes of reefse,For the 
first 70 or 80 yards from the weather edge of a reef 
there is @ gradual slope, largely bare of living coral, to a 
depth of 4 or 5fathomse There is then a rapid gescer& 
to a ddpth 
declivity tha &onstitutes the growing edge Bf the reef, 
and the sand and gravel produced Sy the constafft action 


of the breakers collect at its foot. the submarine 
slope is more than 10° or 12°, as is Ay the the 





"guess oA innere truetecale to the roc-fathom hne. 


e a = incipient barner reef (aire ; $= bekt of sand 
and gfavel 
2 e “ae 
area be undergoing elevation, a succession of conctntric 
lines of barrier-reefs will originate, line after line being 


advanced afl fresh portions of the sea bottom are br8ught , 

towards the surface, each tne growing upward along the 
erived fron#the Ir 

of reef inside it. In such a wanner bave thé Shortlan 


brought a sub- * 


by the " 


ing bgtween 12 and 18 fathoms, It is this , 


EXE. ; 
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Prof. joseph Le, Conte in the instance of the Florida 
reefs. He then pointed out that since dbrals will not 
grow on muddy or in water upon the bottom of 
Mich sediment is collected, the favouthble conditions 


only be Pme at some distance from the shore, 
where a- barriér-reef would ultimately be formed Zriifed 


on one sida by the snuddiness ana on t other by the depth 
of i er. ( 

e foregoing conditions nf&y be described as, tle 
determini&g causes of a barrier-reef. After the reef” 


been formed, the lagoon-channel will be ke en 
by such agencies as solution, diminished food-supply, 
tidal scour, orgarfic degradatiog, and ofher influences 
The circumstance that barrier-reefs are frequently 
situated at or gear the*borders of submarine plateaus 
receives a read? explanation ingthe view first advanced 
by Prof. Lg Conte, since in such situ@ions the necessary 
condisions of depth and clearness would be found. 
Anomalous Depths of some Atolls and Barrier-Reefs.— 

«ne of the principal arguments in f£fvour of the theory of 
subsidence les in the assertion that lagoons and lagoon- 
channels are sometimes deeper than the reef-coral zone. 
I will, however, endeavour to shegy that this assertion 18 
founded on a misconception-of the conditions that limit 
the depth of this zone. ‘Fhe extent to which the depth 
may vy is demonstrated in tÉe great divergence 
tween the estimates of different observeps in ev@ry region 

eof coral reefs. Those of Quoy and Gaimard, Ehrenberg, 
Darwin, Dana, Mutvay, A. Agassiz, and otlfers, range from 
5 to 40 fathoms, But this variation may also be found in 
the same ion of coral reefs. Thus,in the Solomon 
Islands, i found that the depths at which reef-corals 
flourished ranged in different localities from to 
B fathomseand, beyond, the variation „eing due’ to 

ferences of local conditions, such as the degree of in- 
clination of the@ubmarıne slope, the presence and posi- 
tion of sub e declivities, the amé&nt ef sediment 
held in suspension, the force of the breakers, and other 

“influences. The main determining condition, as Prof. 
A. Agi ints out, is.to be found.in the injurious effect 
of sand and sgdiment rather than in the general influence 
of. depth ; and.the ‘distribution of these materials is de- 
pendent on the local conditions above referred to. Local 
conditions will usually restrict the ral zone to @epths 

- *]essthane 39 fathoms ; but, where there is # ggadual sub- 

ine shope, reef-corafs are to be found in depths beyond 
the sand and Inasmuch as most observers have 
regar th Brials as necessarily limiting the zone, 
ghey did.not push their inquiries beyond. Under favour- 
able conditions, however, reef-corals may thriye in depths 
of 50, or 60: fathoms ; and thus we can readily explain 
the apparen& abnormal depths inside some atolls and 
barrier-reefs. 

. Ana t objectigg here presents į 
begin tdbuild their foundations in dap 
those Which are 

* of the elevated 

lomon Group should „have Ween much g@eater than 
150 feet the actual limit of their thickness. It will, how- 
eyer, have been gathered from the previgis remarks that 
local conditonssvill fsually confine rect acral to depths 
less than 25 or 30 fathpms, and that it will be only under 
occasiopal circumstances that reefs will commence to be 
ormed in deeper water. Fringing-redts themselfes are 


If reefs 
greater than 
y assigned to them, the thickness 


“wo nt firsPrestricted to shallow waters around the coast, and 


their geaward extension in localities where the submarife 
dope js at all steep, as ıs generally the case, myst be ey- 
«remély slow. Again,in an asa of elevation, such as 
that in which the Zolomon Islands are included, barner- 
refs, wifich,neay have begun to grow in depths noteless 
than 50 fathoms, might owe’ thejr apprpach towards the 
éurfage as much to the elevating movement as fo the very 


slow y growth ef the corals It should also By 
. borne-in pind that the rapid subdtr&e] denudagion, to s 
T 9 o . . 
o of i e ; e i 
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-formations discowered by me in ghe- 


*. 
which these regions of heavy rainfall are subjected, would 
be an important agency an the thinning away of the raised: 
coral formations. 

In the latter part of my paper I refer, argo other 
subj o the extensive character of the id Lor of 
coral by multitudes of organisms. I also give proofs 
of the outward growth of reefs on their own talus (as 
described by Murray*—(1) in the ci ce that mas- 
sive corals may be commonly observed to'increase in size | 
as one approaches the from the outer gnargin of 
the reef-flat ; e in presence of old lines of erosion 
evidently produced gf the existing sea-level, but which 
have been cut off the action of the waves by, the 
advancing edge of the reef-flat ; (3) in the characters and 
position of the wooded islets sijuated on reefs, which in 
course of time would cover the whole r@ef-flat, were it not 
for one counteracting circumstance, the seaward growth 
of the reef. " x 

Lastly, I refer to the deposits at present forming on the 
outer slopes of reefs in depths to 100 oms, 
Reef-debris, foraminiferous tests, especially of Ordztolites, 
joints of the ‘calcareous alga Hakmeda opuntia, portions 
of Muliipora, and the ginal detached corals of the genus 
Haeteropsauinia, enter pug into the composition of these 
deposits I should add & rock of this composition is 
one of the commonest types of the so-called coral lime- 
stones in the Solomon Group. . i 

In this short abstract of a long paper I fiave not been 
able to do much more than indicate the general bearing 
of my conclusions, * The facts and data are given at 
length in the original paper. 


THE BRITISH ASSOCIATION AND*LOCAL 
SCIENTIFIC SOCIETIES 


HE second annual Conference of Del held 
under the new rules of the British Association met 

at Birmingham on September 2 and 7, in the library of 
the Medical Institute. Forty-nine local Societies carry- 
ing on work in various parts of the United Kingdom Wave 
been enrolled ehis year as * Corresponding Societies " of 


the Association, and of these jhirty-two Were represented: 
by Delegates dt the Birmingham parla e following, 
report of ghe proceedings of the Co 


rence, signed by 
Mr. Francis Galton and. Prof. R. Meldola, the Chaimas 
and E of the Committee, has just b circulated 
among the Corresponding Societies, and it Will be seen 
that thi Branch of the work of the Association pro- 
mises tdibe of mutual advantage both to the Socienes and 
the Association :— ` 


At the first Conference the chair was taken by Dr. 
A W. Williamson, F.R.S. General Treasurer of tbe 
British Association, the Corresponding Societies Com- 
mittee being represented by Captain Douglas Galton, 
F.R.S , General Seecetary of the Association, Dr. Garson, 
Mr. John Hopkinson, F.L.S., and Prof. R. Meldola, F.R.S , 
rA Gur 

The Secretary read the Report of the Co nding 
Societies Committee which had been presented to the 
Council of the Association. e 

The Chairman made some ks explanatory of the 
objects of the Conference of Delegates, and su ted 
that among other subjects of investigation in which it 
might be useful to secure the co-operation of the local 
Societies * that of injurious infects, already so fhuch 
studied by Miss E. A. Ormerod. is B 

The Secretary also made some observations in explana- 
tion of the constitution of the Corresponding Societies 
Cofamittee ang the relatiofts exi between the Con- 
ference of Delegates and the BRE diae ccid OR. é 

Some marks were made by Mr. J. W. Davis and 
others with reference to the advisability of securing the 
co-operation of the local Sgcieties for the purpose of in- - 
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'vestigatng British Barrows and other prehistoric remains, 
This suggestion had been put forward at the Aberdeen 
Conference last year by Prof. Meldola, and a Committee 
was about £o be formed by Section H for carrying out 
this object. 9 

Mr. H. Heywood considered that the BRE now 
existing be the British Association and the Corre- 
sponding Socigies had already beef of great assistance to 

e Societies themselves. In the case of his own Society 
(Cardiff) they had been able to ist one of the Com- 
mittees (Erratic Blocks) brought Boder the notice of the 
Aberdeen Conference last year. 

Peof. Lebour stated that many oi the local Societies, 
such as the North of England Institute, which he repre- 
sented, were composed of engineers connected with large 
works, who migh e investigations which mould 
be facilitate if backed up by the authority of the British 
Association. [or this reason he hoped that other subjects 
besides natural history, geology, or anthropology would be 
recognised at the 2 Ue 

Captain Galton explained that the obje:t of the Con- 
ference of Delegates was to bnrng the Correspondmg 
Societies into direct communication with a// the Com- 
mittees of the British Association, to which the local 
Societies or individual members of’ these might render 
assistance. This could of course be only effected by 
degrees, butehe suggested that as a preliminary step it 
might be found useful to place the Delegates on the 
Committees of those Sections in which they or their 
Societies had the most interest. 

Dr. Williamson supported this proposition, and the 
Secretary took down the names of the Delegates to be 
attached to the various Sectional Committees. 

Prof. Hitlhouse and Dr. Garson ‘expressed their will- 
ingness, as S es of Sections D and H respectively, 
to propese Delegates as members of the Sectional Com- 
mittees. 

Mr. Hopkinson suggested that among other methods of 
promoting work among local Societies it might be found 
adwantageous for the Delegates themselves to make sug- 
gestions at the Conference which ps lesd, through the 
proper chanpels$to the ution of new Committees by 
the British iation. e stated that own Society 
(Hertfordshire) had already rendered materiapassistance 
to the Erratic Blocks Committee of the Association, and 
they hoped to, render sumilar service to the Underground 
Waters Corftmittee. 

The following resolution, framed with thegpbject of 
a a” dad Corresponding Societies informed ofthe work 
being done by the British Association Committees, was 
moved by Dr. Garson, seconded by Captain Galton, and 
passed unanimously :— k 

. “That the Secretary of the British Association be 

uested to send a list of the several Committees ap- 
pointed by the Association to each of the Delegates of the 
Corresponding Societies, or to the Secretarieg of these 
Societies, as soon as possible after the megting of the 
ASSociation, boy with a copy of the proceedin#s of 
the meetings of the Conference of Delegates.” 


At the second Conference the chair was taken in the 
absence of Dr. Williamson by Prof. Boyd Dawkins, F.R.S., 
the Corresponding Societies Committee being represented 
by Dr. Garson, Mr. John Hopkinson, F.L.S., and the 
Sea gary, Prof. R. Medola, F.R.S P 

The Secretary read the minutes of the proceedings of 
the first Conference, and it was stated that in accordance 
with the decision then amved at the Delegates had 
been placed @n the respective Sectional Çommittees es 
* Delegate Members". 

The Ghairman edirected attention to the kind of work 
which might be done at the Conferences, statufg that as 
a member of the Council of the British Association he 
kneg that the Assogiation Waseanxious to consolidate the 
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. 1G. J. Symons, F R S., 65, Camden Square, "Itpdon, wwe 


work of the local Societieg Hes ed tha? the best . 
mode of procedure would be te take the different Sections 
seriatim, and bear the recommendations forwarded by the 
Committees of these Sections, together with suggestions 
by the Delegates respecting the lines of mvestigatior® in 
which the local Societies could take part. 

SECTIONS A AND B.*-No recommendations from the 
mmittees of these Seetions having been forwardefl to 
es Secre of the Conference, the Chairman invited 


suu rom the Belegates, 
iinous Afeteors—Mr. F. T. Mott suggested that 
much useful werk'might be done if the local Societies 


would undertake to recofd systematically the appearance, 
position, direction, &c., of lumineus meteors R 
The Secretary stated that a Commıtæe of the British 
Association was fag y years in existence for the pur- 
pose of carrying out these observations, buf, for some 
reason unknown to him, the Committee appeared how to 
have ceased its e n 
Magnetc and Tidal Observations. —Mr. fJ. Martin 
White suggested that some of the local Societies which 
were favourably situated for the purpose mught under- 
take systematic observftions of local tidal and magnetic 
phenomena. A 
Meteorological and Rhenological Observations. — Mr. 
Heywooqstated that many valuable meteorological obser- 
vations were buried in the log-books of steamships, and, 
suggested thats some of the local Societies might render 
good service to meteorology by examining these books 
and keeping records of any important entries) Mr. Hop- 
kinson pointed out two ways in which the local Societies 
mige gdvance meteorological science. In the first place 
he thought that many observers 1n GRE EM parts of the 
country might*be in the habit of recording the raiiffall 8r 
other meteorological phenomena withoug communicating 
the results to Mg Symons Good serviet would be ren- 
dered if tht Con esponding Societies would find out such 
observers and put them into communication with Mr. e 
Symons In the next place he suggested that» observa- 
tions of the time of dowsing of plants, first ‘Ppeacances 
of birds and insects, &c., might be sys y recorded 
and fo ed to the Royal Meteorological Society Ry 
those pbservers who had‘“not hitherto been in the‘habit of 
communicating theft results to that E © 5 
SECTIO® C —Mr. C. E. De Range, F.G.5., attended tht 
Conference on be of the Committee of this Section. 
The three following recommendationg were fo: waged by 
the Secretary of the Section :— . s 
Sea Coasts Erosion.—“ That Messrs, R. B. Grantham? 
C. E. De Rance, J. B. Redman, W. Topley, W. Whitaker, 
and J. W. Woodall, Major-General Sir A. Clagke, Admiral 
Sir E, Ommanney, Sir 1. N. Douglass, Captain J. Parsons, 
Captain W. J. L Wharton, Prof Prestwich, and Messrs. 
E. Peston, . Se Valentine, and L. F. Vernon Hamsourt be * 
reappointed a Comittee for the purpose of imquirin 
into the Rate of Expsion of the Sea®Ctasts of England e 


an@ Wales,and the influence of the Artificial Abstractioge 9 


of Shingle or other Material in that A®tion ; that gífessrs. 
De Rance and Topley be the Secretaries ? 


Underground Waters.—“ That Prof. E-Hull, Dr. H. W 
Crosskey, Captain Douglas Galton, Prof. J. Prestwich, 
and Messrs. James Glaisher, E. B. Marten, G. H. Morton, 


Tames erker, W sPengelly, James Plant, J. Roberfs, Fox- 
trangways, T. S. Stooke, E Ae W. Pople 
Tylden-Wright, E. Wethered, W. itaker, and °C. 
De Rance be reappointed a Committee for the purpose of 
irfvestigatifg the Circulation of the Underground ters, 
m the Permeable Formatfbns of England, and the Quality 
and Quantity of the Waters supplied to varipus tevns agd 
districts from these formations; andethat Mf De Rance 
be the Secretary. a ; E 
rratic Blocks.— That “Profs, J. Prestwich, W. Boyd? 
awkins, T. McK Hughes, and T. G. Bonney, Dr.H. W. 


y 


es 


« Crosskey, and Messrs. C. E. 
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e Rance, pk Fordham. 
J. E. Lee, D. Mackintosh, W. Pengelly, J. Plant, and 
Re H. Tiddeman be reagpointed a Committee for the 
burpose of recordigg the position, height above the sea, 
lithological Cerino size, and origin ofsi the Erratic 
Blocks of England, Wales, and Ireland, zeporting other 
Eie Lied interest connected with the sam 
for their preservationg and that Dr. fini 
be the S 
Mr. De Rance described theeabove three in 
undertaken by Section C, in which it was thou the 
Cortesponding Societies could render faluable i 
Forms of inquiry had been c euated 
Committees, and it was that any work dp irse by 
the CORR INE Societies should be on these forms 
printed by British Associstiof. Mr. De Rance stated 
Lob ventu always be supplied to the Secretaries of 
nding Societies Mecum for them. 

Mm mad some explanatory of the 
fork of the locks Committee. He stated that 
the assistance of th the local Societies would be particularly 
valuable in this inguiry, and that he would be happy to 
mp ly the necessary forms to théCorresponding Societies 

e hope that they would be filled up. He upon 
the Delegates the necessity for preserving these boulders, 
which Were everywhere being broken u d were rapidly 

disappearing from off the face of the cator 
Earth- Tremorss—Prof. Lebour stated thgt em some time 
past the North of England Insttute of Mining and 
echanical Engineers had had a Committee actively en- 
gaged on the subject of earth-tremors and their possible 
connection with mine-explosions. This subject 
ey related to those of Sections A, C, and 
ingh Assdciatibn, and its investigation ntight be power- 
fully promoted py them. Some of the 
Societies mighw aid greatly in maki 
observations on earth-tremors in varidus pbrts of the 
e country. The more extensive the area over which such 
observations were made (if by competent observers and 
with sui&fblo instruments) more valuable they be- 
come but if was very impor t that there should be 
ene general understanding between the o in 
Éererf parts of the country, fh order that some gegree 
© of that ypifermity which 1s so desirable ee of this 
find shguld be attaingd. The cost of thé pensive in- 
struments necessary would be mfich lessened if 
num of then yere used. The question of 
tremof observ&tions was only one of many in which the 
“engineering Societies and the British Association could be 
mutually useful, the former ing out the work and the 
aes po the influence of its official recognition and 


. M. Mello stated that colhery proprietors 
Kc y un to spend moneyén inves ons 
Eless ome very c form of inqffry was circulated. 
e Hopkinson” remarked that the Corresponding 
ME if supplied with the forrgs, would no 
doub willing t8 circelate them among their members. 
Mr. Heywood thought the suggestion for observing and 
cording earth-tremofs a most valuabl® one, and he re- 
e are the Cardiff Sociéty would be happy to assist 
in inthe investigation if the formation of a Committee was 
sanctióned by the Association. . e 
SESTION D.—The Committee of this Section was re- 
presehted by Prof. W. Hillhouse, M.A., F.L.S. 
o Preservation of Native Plants.—In reply to a question 
e by tBe Secretary, Prof. Hillhouse stated thatsin ae 
to the i inquiries. which he had eirculated among the Dele- 
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gates and others likely to furnish TE ke had 
received details from twelve or fourteen localities record- 
ing between two and three hundred disappearances of 
pleats: Mr. Stirrup stated that for years past a great 
destructign of plants hed been going on in the Manchester 
dide t and the local Societies had found it necessary to 
strongly inculcate among their members the necessity of 
preventing this exterrhination. Mr. MUCH RAD 
that a similar rule had been always o 
Hertfordshire Soci n. respect both to Araki P 
plants, and he thoughf that all the local Societies should ` 
adoptit. Mr. Mott darum out that one practical result 
illustrating the benef of Prof Hillhouse's resolution,had 
been the Seela af the localities of all the rare ferns and 
orchids from the flora of Lei ire, which his Society 
was just about to publish. 
Local Museums Cosesmiltes.— 
joint Committee, composed of re 


C and D, had been récommend fopa 
Buel Kings of reportiag apon the prowiñcial museumsof the 
nited work of this Committee would 


be much aa by the co-o tion of the local 
Societies, and he hoped that the Delegates would bring 
the matter under the notice of their respective Societies. 
The Committee consists of Mr. V. Ball, Mr. H. G. Ford- 
ham, Profs. Haddon and Hillhouse, Dr. Macfarlane, Prof. 
Milnes M Mr. Mott (Secretary), Dy Traquair, and 
Dr. Henry Woodward. 

In reply to a question as to whether the work of this 
Committee was to be confined to public or to extend to 

iváte museums, Mr. Mott stated that it might be 

und desirable to to extend the report to some few private 

seine 

The Chairman retharked that the Local Mufeums Com- 
mittee was one of the most important tha? had yet been 
formed. The local museums of this country were 
rally in a most deplorable state, and one of the first 
to be done was to exclude from such collections all extra- 
neous specimens that were not truly local. According to 
his experience, he had found that it was impossible for a 
local Society é flourish and at the same time to carry 
on a large m succes . The $wo organisations 
should be indtpendent, but at"the same tinfe it was most 
desirable the objects collected by local Societies 
should be handed over to the nearest local museum. With 
reference to this question of local rre ue considered 
that we in this country were much Germany, 

and France. 


Ameri 

As discussion took place with reference to the 

ing of specimens in local museums, in which Mr. 

Eve, Mr. H opkinson, and the Chairman took part. 

Gon S —The Committee of this Section was re- 
presented by Dr. Garson, who stated that one Committee 
which was about to be formed on the recommendation of 
their Section had arisen from the suggestion made by Mr. 
J. W. Dgvis at th®last Conference. 

Pr Remains.— The following is the resolution 
senPup to and ES qai e Committee of Recomnférr- 


. Mott stated that a 
tatjves of Sections 
intment for the 


dations: —— 4 That 5 Lubbock, Dr. R. Munro, My. 
P y, Prof. Boyd Dawkins, Dr. Muirhead, and Mr. 
. W. Davis be appointed & Committee to ascertain and 
record the locahties in the British Islands in which 
evidence of the exisfence of prehistoric inhabitants of the 


e is found.” 
Meldola stated that three years 

iE ths subject under the notice of the E cie in 
& paper which he had read at the Southport meeting of 
the Association, and which had been published in abstract 
ig the volume of Reports for 1883, and f# gxéenso in the 
Transactionsyof the Esséx Field Club. He remarked 
that the work which the Committee proposed go under- 
take was of the greatest national importance in view of 
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the great déstruction of ancient remains that had been 
going on for many years. 

The Chairman remarked that the subject was un- 
doubtedly ope of great importance, and some of the local 
Societies had already commenced to record position 
of these remains on the Ordnance maps. He stated that 
according to hjs experience the I-inch map could be used, 
but the 6-inch$map would be foumd much better. One 
desideratum io the work was a good system of ls; 
such a sygtem had been emplo in a map of ancient 
remains recently published in Fraħçe, and he stated that 
he should be happy to place this at the disposal of 
the Committee. e added that he glad to be able to 
announce that he had succeeded in getting an Act 
for the preservation of the ancient monuments of the Isle 

e 


of Man. 
Preservatton of Stonehsnge.—Dr. Garson stated that 
the Committee of Se@tion had forwarded a resolution 


to the Committee of Recommendations with reference to 
the eae hea of Stonehenge, and, pending its con- 
sideration by,this Committee, it had been suggested that 
it should also be brought under the notice of the Corre- 
sponding Societies through their Delegates, with the 
object of these using their influence, as far as possible, 
for the preservation of this and other monuments through- 
out the country. The following 1s the resolution referred 
to :\—“ That the attention of the proprietor of Stonehenge 
be called to the danger in which several of the stones are 
at the present time from the burrowing of rabbits, and 
also to the desirability of removing the wooden peop 
which support the horizontal stones of one of the trili- 
thons, and, ın view of the great value of Stonehenge ås an 
ancient monument, to express the hope of the Association 
that some ‘Steps will be taken to remedy these sources of 
danger to the tones.” 

This gesolution had originated last April during a joint 
meeting of the Geologists’ Association and the Hampshire 
Field Club on Salisbury Plain, when copies were ordered 
to be forwarded to the proprietor, to the Inspector of 
Angient Monuments, and to the Secretary of.the Corre- 

nding Societies Committee of the Britsh Association. 
he proprietor eof these valuable remains had hitherto 
refused to tefke advantage ®f the Ancient Monuments Act 
though repeatedly requested to do so, neither had he paid 
due attention to their proper preservation, so *hat it had 
been thought desirable to move the foregoing resolution 
which had iden sent to the proper quarter for confirmation 
by the General Committee of the Association. 


Elechon of Corr ding Socteties.—At the pats 
of the Conference, Mr. Davis raised the question whether 
a Corresponding Society when once admitted by the 
Association should not always be retained on the list. 

The Secre explained that the election of Corre- 
sponding Societies took place annually, and that each of 

ese Societies would be expected go make an annual 
eens for re-election on the printed formes sent out 

ore June. There was no reason why a Societygwhen 
pnce elected should not be re-elected every year as long 
as it kept up its scientific activity. He was of opinion 
that a failure on the part ofa Corresponding Society to 
send a Delegate to any meeting of the Association should 
not disq that Society for re-election, although it was 
expected that when a De e did attend the meeting of 
the Association he should be present at the Conferences. 
Prof Meldola furtheretated that some few of the Societies 
which had bgen elected last year did not appear in this 
year’s list, the reason being that the Secretaries had not 
filled in and returned the printed forms sent out at the 
beginning of the year, nor ar any notice taken tf a 
second application ing whether it was the wish of their 
Socie 
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Corresponding 
that these Societies desirtd Jo withdraw, and they had 
&ccordingly begn removed from the list. A 








THE COLONIAL AND INDIAN EXHIBITION 


ESUMING our notes on some of the principal 
exhibits (NA vol. xxxiv. p. 548), the" Gourt 
ing parallel with and between those of Mauritius and 
Segchelles on the one eide and Cyprus and ta on the 
oth: that which contamed the collection from the 
. West INDIES. * 

Vegetable products, as might be expected, formed the 
bulk of the exhibits in this attrattive Conrt, which had an 
air of comfort and finis not excelled in anyeother part of 
the building. Ent@ting the Court from the ngrthern end, 
the first bay on the left hand was devoted to . 

Trinidad, an island celebrated both fo» the -uantity 
and quality of the cScoa grown pos it, which eindeed ds 
the staple article of produce. e value of cocoa ex- 
pe from Tnnidad in 1885 is stated in the Official 

and-book to have ampunted to 421974}, and in some 
* Notes on Trinidad Industries,” by Mr. Jobn McCarthy, 
F.C.S., the Assistant Commissioner for Trini recently 
published, ıt is stated tat the quantity of cocoa imported 
into E d ine1885 amounted to 10,560 tons, against 
10,120 tons in 1884, and 9986 in 1881, Numerous specie 
mens of coco are exbibited, as well as prepared 
cocoa and chocolate. 

Mr. McCarthy describes the cultivation of the cocoa- 
nut (Cocos nucifera) as a profitable industry, asd 
the does not bear much fore it is eight years ie 

iments, he tells us, “ are now being tri e 
pude Ra a shade tree to the cocoa ( Theobroma)” 
instead of planting the quick-growing “ois immortelle.” 
The idea af thi planting is to realise from the same land 
a double crop, namely, from the Theobroma and that 


from the Cocos. It is estimated that seventy trees planted* 


upon an acre of land would, when in full beafing, yield 
sooo nuts per annum, weich would net, en an average 
from 34 to 4/. per thousand in Trinidad. The *annu 

import of nuts into London is said to be about 12,000,000, 
besides which, Neg York imports enormous quantities, 
and they qyetalso used to a very large extet fer the eg- 
pression of oil in Trinidad itsAf. Coffee bas also a 
prominent place in the products- of ines, and the 
plant is stated to thrive well, althou@fi "t jas Ro Bro: 
duced even sufficient coffee for home consumption. Morg 
attention khas, however, been directed of late to coffee 
culture in the island, so that ıt is largely increasing. The 
cultivation of tobacco is also an industry that promises 
to become of some importance, and the tobacco is de- 
scribed as bei 
15 a good exhibit ef cigars, which are said to Mave met 
with general favour, so that a degapd has afisen for 


e e 
Bakamd@.—In the Official Handgbook, Sir Auguste’ 
Adderley gives a very readable sketch of the htory of 
these islands, agd ud refers jo the natural produgs, 
foremost amongst whicheare co and sponges. e 
descnbes the “ sponging and wrecking vessels” as fine 
models and fast sailers, built by the islanders ef native 


hard @vood kno®n as “horseflesh,’ and jose ee 2 


yellow pine obtained from North Carolina. Con 

fire exported in large quantities to the value of about 
2004. peg annum, and the pale pink pearls whigh ate 
ound in them to the egtent of 30097. annum. The 
sponge exports were estimated at 60,00. for 1885. 
Meation isenade of the abundance of plants uef, as 
medicines, many,of whigh nffght beSfurther developed by 
systematig trial Of their effects in this country. pay 

e two best known medicinal plants are the Caney B 
(Canska alba, Mert’) and the Sweet Bark or Cascarilla, 
. e 


Societies Committee, be-had goncluded , 


second only to éhe finest Havana. There, 





(Croton Elenteria, J.J. Benn). The first has a bitter, acrid, 
* and pungent taste, anda cinnamon-like smell. With usitis 
as an aromfati¢ gimufint, and as a condiment in the 

West Indies. The sweet Wark is a bitter Eromatic tonic, 
fognerly used a substitute for Peruvian bark, but now 
chiefly as an ingredient in pastilles and for mixing with 
tobacco for the sake of its pleagant musky odour. The 


cultjwetion of perfume-yielding ts is recofnmended as 
a probable commercial success, The demand for e 
at the pr ttime being so great,that it has even n 


proposed to cultivate in Australia on a large scalestfich 
plants as are now grown at Grasse, Niee, and Cannes. 
Jamaica.— The contents of this &ourt wert both numerous 
and varied. Rum and sugar were fully illustrated by a 
number of samples. “Coffee was also well represented ; 
of this articlethe Offici states that two distinct 
classes are produced in the island, th@total annual export 
being about 84,000 cwt. per annum, of which about 10,000 
cwt is¢Bluee Mountain coffee, a fine quality, consigned 
most qptirely to tMe Liverpool market. mento or 
allspice is a product exclusively of Jamaica, where it 
ie goma in plantations or gardens known as “pimento 
? The commercial article consists of the *dried 
berries, which were exported from Jamaica to the value 
m in 1885. It is fery largely used as a spice as 
well as jn medene n account of its aromatic and stimu- 
lant ies, e fruits contain æ quantfy of oil, 
‘distillation, and is used in per- 
ar to whith clove-oil is 
the strongest and best 


.  ewhich is obtain 
fumery and for 
pe Pimento-sticks are amo 
dor walking-sticks and -handles, on account of 
their strength, ngidity, and non-liability to crack The 
pimento-tree is of low growth, and is known to b8eanists 

\ Og Pigpenta officinalis. 
In Court were shown some remarkably fine samples 

e of Annatto (Bixa Orellana), noted for their plump- 

ness, as well as for their bright colour, @he wary coating 
of the seeds being highly valued as a red colouring- 

* matter, A large and interesting collection of fruits me- 

.Served in*pyalt-solution were here shown ; amongst others 

the followinggvill attract attemuon: Star-apple (CAryso- 
AylisAn Caintto),* Cocoa-plum (CArysobalanus Icaco), 

. i (Aver, Bilimbi), eAkee (C a edulis 
better known, perhaps, as Blighia O Ma&y of 
*these aresth produce of introduced E ie ang the fruits 

for tHe most part fife examples. e Amongst a number 

° of specimens of tial oils from well-known plants, 

e -most &f which, pparently of excellent quality, are 

me thatare but very little known, such, for instance, as 

e ose from the Bermuda Cedar ( Jumiperus depmudiana), 
the Mountain Cigar Bush (Hedyosmum nutans), Moun- 
tain Thyme éMicromeria obovata), Cigar Bush (Critonea 
dalea), and the Sand Box-tree (Hura crepitans). 


oe e Bar .—The exhibits from this island isted largely 
è of simılfr produce to the islands already réferred to. As 
illustrat#ng the extegt of land occupied by sugar cultiva- 


A č do it isetated iS ihe introductory notice of Barbado 
e Mo Official Hand-hpok, by the Hon. C. C. E&ollys, that 
* out of total acreage of 106,470 acres, an area of 100,000 
. agres is devoted to capes.” Tobacco jy recommended 
for extended cultivati8n, and ropt-crops such as arrowroot 

-and cassava give heavy returns. 

Britigh Honduras —We take this d dency in this 
° order, gs ıt occupied a position in thé Exhibitio next 
We efhat of Barbados, The importance of timber in the 
produce of British Honduras is seen a simple glanc* 
e atthe, exhibits, and to the future developm of thes 


- 


ad imber resources lies in a very t measure the future 
prosperity of the colony. In the introductory notes to 
theft bits €he following paragraph occurm:— Tq its 


» timber and dye-woels the*tcolqpy of British Honduras 


e gemis existence, and whatever measure of progress and 
advangemegt it may have attained. To the discover 


y first of legwood, and subsequently ef mahogagy, its 
b e? .. 
e * eo os e P - 
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original settlement must be ascribed."  Nofwithstanding 
the importance of the forest produce, very few of the 
timbers are yet known either to commerce or to science, 
but many of them are of exceptional hardness and beauty. 


Mah 1s, of co the most important*wood in the 
colony, ahd, next to it, cedar (Cedrela adorata), which 
is not only exported to a very large gxtent, but is 


also used in the cobony for light indoér work—cigar- 
boxes, packing-cases, and for -out canoes, 
several of which were exhibited. “Amongst a cgllection of 
lianes, or climbing-p is a specimen of the chew-stick 
(Gouania domi ) with the singular information, 
besides that of its as a tooth-brush and tooth-powder, 
that * it is used in of yeast to start fermentation in 
making ginger- and spruce-beer, &c." Probably the most 
striking object in this Court is a large and beautifully 
slab of mahogany ; the dark wavy cress-marki 
are extremely beautiful and verj® remarkable in this 
wood ; the is, moreover, without a flaw. 

Dominica.—The space occupied bf this island y well 
as by the remaining colonies, was ; exlubits on 
the whole, however, were interesting, and some were 
worth “oting ch, for instance, as the husks or 
shells of the Liberian coffee, which are said to be worth 
from Ito 2 cents. per pound in the United States, the 
fruits of Acacia Farnesiana, stated to be used in pune, 
and bark of Guava, the Psidium Gwayava, which is r1 
in tannin, and is used as an astringent. Kaw lime-juice 
is exported from Dominica in increasing quantities, but 
the greater part of the juice is boiled down until ten or 
twelve gallons are reduced to one, and is ship in this 
concentrated form to England and the United States for 
the manufacture of citric acid. 

Montserrat.—Suger and lime-juice are tht principal 
staples of this island, and these were the nsost prominent 
exhibits. e 

St. Kitts and the Virgin Islands.—Vrom these islands 
the exhibits were but small, and without special interest. 

Antigua.—The chief product of this colony is sugar, - 
the average crop of which for the last twenty yearg is 
stated to hav about 12,000 hogsheads. Yams, 
potatoes, and Mines corn are also growin large quanti- 
ties for nativé consumption. “The exhibitsSwere for the 
most part such as were shown in other West Indian 
Courts. ° : 

. Grenada.—Cocoa is the most important article grown 

here, and some very fine fruits of good colout were shown, 

as well as nutmegs (Myristica fragrans) custard Dp 

or bullag®’s heart (Anona reticu h peers (Carica * 
Papaya), Kola nuts (Cola acuminata). ese latter were 
remarkably fine specimens. A deal of attention, we 
are glad to see, has recently been paid to its cultivation. 
The tree exists in all parts of the island, and was intro- 
duced in years past by the African slaves, who used to 
regard it as a specific against intoxication. 

Tobago.—The preductive resources of this small island 
are varied? and were well exemplified in the collection of 
fruits seeds? fibres, &c. The collection of preserved 
native fruits in syrup, and jellies prepared from th 
was a special feature in this Court, ‘a sample of preserv 
or candied papaw (Carica Papaya) being especially good. 

St. Lacia.—Sugar, rum, ind. olasses are the chief 
products ; cocoa anddogwood aré also produced in quan- 
tities, though the latter is stated to be at the present 
time a drug in the market. Tobacco, it is stated, has 
been tried m one district with mot satisfactory reftilts, 
so that it i$ purposed to extend its culti n. Neither 
the individual exhibits in this Court, nor in the remaining 
one of St. Vincent, call for any remark. We can- 
nof conclude o&r notice of the West Indian exhibits with- 
out a reference to the series of dver Joo wateg-colour 








drawings, by Mrs. Blake, illustrative of the flora of-the 
West Indian Islands. JOHN R. JACKSON 
Museum, Royal Gardens, Kew . 
M e 9. e e 
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NOTES 


Tue President and Council of the Royal Society have this 
year awarded the Copley Medal to Franz Ernst Neumann, of 
Konigsberg (For. Mem. R.S:), for his researches in (peoretical 
optics and electrodynamics, and the Davy Medal to Jean 
Chales Gali de Marignac, of Geneva (For. Mem R.S.), 
for his researchesgon atomic weights. frof, S. P. Langley was 
awarded the Rumford Medal for his researches on the spectrum 
by means of the bolometer. The R Medals have, with the 
approval of Her Majesty, been award@i to Mr. F. Galton and. 
Prof. Guthrie Tait, the former emment fd his statistical Inquiries 
into biological phenomena, and the latter for his various mathe- 
matical and physical researches. The medals will be presented 
at the anniversary nfieting on November 30, 


*. 

Mz. CHARLES WILLÉÉ: Praca, the eminent scientific ob- 
server, died in February last, and, not long afterwards, a 
memorig! was addresfde to the Fist Lord of the Treasury, 
praying that his daughter, Jemima Mary, might, on account of 
her very slender provision, be placed on the Civil Lit. The 
memorial, subscribed by about 140 eminent persons, resulted in 
a Treasury grant of 2004. being sent to Miss Peach, after the 
expiry of five months The grant so made being totally inade- 
quate by way qf provision, while it fails to denote the high sense 
entertained of Mr. Peach's scientific services, it has been deter- 
mined to secure, by private subscription, the means of providing 
Miss Peach with a permanent annuity. Of the sum necessary 
to effect this, the Treasury grant of 200/. will of course- form 
the nucleus. The Committee believe it is unnecessary to do 
more than aljude to Mr. Peach’s more conspicuous services. For 
half a century hẹ gratuitously supplied to contemporary inquirers 
the fiuits of his research, When Mr. Hugh Miller was engaged 
in preparfag his work on the ‘Old Red Sandstone,” Mr. Peach 
conveyed to him those specimens from Caithness which mate- 
nally availed him in illustrating his subject. By his discovery 
of @lurian fossils in the rocks of Cornwall, he enabled Sir 
Henry de la Beche, then at the head gf the é5eological Sur- 
yey, to obtain, & “scientific basis for mapp the rocks of 
Devon and Cornwall. In connection with this ifnportant work, 
also, by his discovery of Lower Silurian fossils in thg north-west 
of Scotland-thereby affording the key by means of which the 
structure and age of the rocks of the Scottish Highlands must 
be determined—it was the opinion of Su Roderick Murchison 
that Mr. Peach had rendered service such as ‘merit special 
recomperfse from his county. From the Devonian rocks of 
Cornwall and the Old Red Sandstone of the north of Scotland 
he procured the fish fauna which supplied a share of the material 
ased by Sir Philip Egerton, Prof Huxley, and. Prot E. Ray 
Lankester in prepering their several descriptions In their 
monographs, Mi, Darwin and Dr. Carpenter have acknowledged 
his valuable contributions to a knowledge %f the Balgnide and 
thg Polyzos, while many other naturalists were zlo indebted to 
him for most important zoological observations made alog our 
Coasts. Mr. Peach made a valuable collection of the fossils of 
Brora, Sutherlandshire (Jurassic) now in the Bntish Museum. 
His discoveries have largely availed in elucidating the fossil flora 
of the Old Red Sandstone and the Carbeniferous rocks of Scot- 
land. In the department of recent marine animals and plants, 
ho hag added hundreds of new species to the British lists. In 
acknowledgment of his .scientific acquirements, che received 
honoyrs from te leading scientific Societies ; and in 1875 he 
was awarded by the Royal Society of Edinburgh one of their 
gold medals After twenty-one years of laboure in 
connection with the Coattguard, Mr. Peach in 1845 trans- 
ferred bf Sir Robert Peel to the’ Department of Qustoms, as 
suggested by the Council of the British Association; but this 
E change, while adding to his leisure, did not materially enhance 
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his emoluments, In the publ:c service his highest ingoms was 
I5ov., his retiring allowance being g30/, Quch remuneration as 


he received for hig scientific he applied exclusively to the 
cause of research. He attained his eighty-figh year, and in hls old* 
age it was a source of deep anxiety to him as to» how he showhd 
be able to provide for the devoted daughter to whose help and 
affectionate cate he was so Much indebted. Five hundred pmd» 
Nodes and th's amounf there ought not to be much Af- 
culty in procuring. An t 1s opened in the of Scot- 
r the receipt of contributions, under the care of Mr. 
Robert Gray, Bgnk* of Scotland, Edin , as Treasurer of 
the fond. Among the m@mbers of the Committee are Sir 
Wilham Turner, F.R.S. ; Sir Joseph D. Hooker; Archibald 
Geikie, F.R.S., Director-General of the Gerlogral Surrey of 
Great Britahr and Tregend ? Prof. E. Ray Lankeiter, F.R.S. ; 
Prof. Tait; John Murray, V.P.R.S.E., Director & the, Chal. 
Lengar Expedition Commission, Pali Wiljam Bengelly, 
Torquay ; and others. e e å 
OUR readers must have noticed the recent telegrams con- 

i the beleaguered position of Dr. Emin Bey at 
Wadelai, on the Upper Mle, some 50 miles north of Lake 
Albert Nyanza, Emin Bey was Governor of the old Equatorial 
Province of Egypt, and hise administration of the province was 
of a modeMEharactq. Moreover, he did much before th® Mahdi 
insurrection broke out for the promotion of a knowledge of the, 
natural history afd geography of the Upper Nile region, as will 
be seen from his many communications to Parmann s Mittal 
ungen. His last communication is in the current number of the 
Miteungem, and is dated January last. In it, notwithstand- 
ing his Wirical position, he speaks of his collections. When the 
news of Emin Bey’s position: first reached#this*countre, thy? 
Government regarded it as their duty to do t they could to 
rescue or sugpour hjm, and the Intelligence of the War 
Office made all inquiries as to routes, among other things taking 
counsel with Mr. Joseph Thomson. There are many difficulties e 
in the way, especially since the death of Mte? King of 
Uganda ; but. the Governmast, we believe, have by no means 
given ups the idea of communicating with Emin Bey. Mr. 
Stanley has expressed his wallmgness to lead an expedigon, arti 
Mr. Thomson shows, jp yesterday's Times, how ge gute cie 
be done. e Er bs fia GN route across Masai Lang 
followed by himself is the directest shortest, and it is really 
sok undesary lo pus evan Ureuda at e o. sweep s) 
made round by Lake Baringo end the Suk coufftry, and 
wards 300 miles-to Wadelal Moreover, it seems io us thar the 
route by the °west side of the Victoria Nyanza on to the Albert 
Nyanza is worthy of consideration. - Certainly, if Mr. Thomson 
undertakes to lead a relief expedition, he could accomplish it 
speedily and peagefully. The English Government is bound to e 
do everything in its§power to prevent any disaster upén 
so valuable & life ; and if they mean to de anything it ought to, 
be Quickly, qj else it fay bg too late. 

M. PASTEUR, according to the fires" Paris Eaque 
exhansted by the igcessant labours of jhe last few yems, was 
leave on Tuesday, by the adwice of his*famfly and friends, for 
Bordighera, where M. Bischoffsheum has placed his villa at his 
disposal. The Zimgs Correspondent, before his departuse, ascer- 
tained 
sybscription and of his experiments. The subscription bas now 
nearly reached 1,820,000f , but contributions still flow in, hough 
rfther moreslowly, and. M. Pasteur bas reason to hope. tiat we. 
shall eventually. reach the sum required. The Paris Municipality” 
has given a gratuitous lease for 99 years of—2500 Tetra, of 
ground, the site of the old Collage Rollim This area being ia- 
sufficient forthe laboratories, aot merely for rabies, but fopothey 
gfotagions maladies, he has asked dor a lesse éor og year 


of ae Mna adjd'nihg, and ho EIE that this proposal , 
. . $ * m 
$ . 9 . 
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fon M. Pasteur the precise state of the Pasteur ipstitute | yy” 
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e would be "acceded to at Mondays sitting. A eubacription is 
being raised among tfe brewess in England. M. Pasteur then 
gpés on in his communtcatiow to describe tM results of his 

ians much in thf same terms as in his paper to the Paris 
Academy epi in & recent number of NATURE 


THE „following are among the lestures to be given at the 
London Institution, during 1886-87e—Sir R. S. Bell, F.R.S. 
Astronomergoyal of Ireland, two lectureson ‘‘ The Astronorffi 
Theory of the Great Ice Age," one"given last Monday the 
other for November 29; Profi E. Ray Laakester, F.R S., six 
lectures on ‘‘ The Eléments of Biology,” Thurfdays, November 
25, December 2, 9, 16, 23, 30; Prot, T. W. Rhys Davids, 
PL D., ‘‘ Buddhism,” Monday, December 13 ; Henry Seebohm, 
“Birdy Nest? and Eggs,” Monday ber 20; Eric S. 
Bruce, ‘Wæ and Ballooning,” Monday, December 27; Dr. 

your d , F.C.S., three lectures (juvenile) on ** Chemical 

A Jagr 6, 23, 20 ;g Prof. W. H. Flower, 
res. , Director of the Natural History Department, British 
Museum; “Fins, Wings, and Hands,” Monday, January 17; 
Prof'Silvanus Thompson, Ph D., Qgwo lectures on '' Electric 
Bells," Thursdays, February 10, 17 ; Harold B. Dixon, F.R.S., 
** The Lighthouse Experiment? at the South Foreland,” Thus- 
day, February 24. The Thursday fectures will be at 6 
o'clock, excepting on January 27, Februarf'3, M 3 and 
March 10, when they eill be given at 7 o'clock, The Monday 
lectures are at 5 p.m, 

GENERAL J. F. TENNANT sends us the following additional 
information on the late Major-General John Theophilus 
Boileau, whose death we announced last week :— 9 Gence- 
TA) Boglean whs selected to superintend one of the mag- 
netic observatories established by the Honourable East India 
Company in 1 in connection with general scheme 
of magnetic observatories, and had charge of*the Simla 
Observatory. Long after it was closed for observing purposes 
he was empl in reducing and publishing the results, He 
also publisħed g collection of asgonomical, magnetical, and 
meteorological tables, ‘and a set of traverse tables ; andgpossibly 
some spacial tables, which, being epublished in India, have 

ever come into much use, and have practigally been supefseded 
i otherarflorf recent. General Boileau has longPben annually 

appointed bne of the Scrftators at the Anniversary meeting of 
the R Society, St. Andrew’s Day, and we shall miss 
there om Tuesds a familiar face and name. His energies 
fud time have long been abeorbed in institutions for helptng 
those in want, especially the danghters of officers Sf the army 
and soldiers And now his, in turn, want aid, which an influen- 
tial Committeeris endeavouring to raise for them. Will you lend 
» the aid of your circulation tognake known the wjnt among those 
"who can Boere ?" e 
© Wru V 18 tHe above note we hegrtily commend to qu 
>» fhaders the proposal tqraiso by publie subscription e testimonial 
hr recogmiton of the devofion displayed by General Boslean 
ovg: & long period of yeap in philanthropiqgworks, especially 
those so ably and successfully carried out by him on behalf of 
the Royal School for Daughters of Officers of the Army at Bath, 
and the Soldiers’ Daughters’ Home at Hampseed. Ani gem 
Gommitgee has been formed for giving effect to the 
Ne AA ge aes ard G.C B., TNR 
R,E., f Chairman, and Major-General Philip Ravenhill, C.B 
gs Hoftorary Seaetary. It is contemplated that fe amour 
collécted will best be expended in purchasing annuities for certam 
megfbers Of General Boilesu's family, who are at lus death left 
inevery straitened corce@mstances. ec appeal not 
gly tt those who are, or have been, connected with either of 


the two gnstitations above named, but also to General Boileau 


See fiende ang Neue meaner RUE them in attaisfing the 
. e. 

e, e . 
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object they have in view. Subscnptions will [be received by 
Mess. Cox and Co., Craig’s Court, London, S.W., by the 
Honorary Secretary, 50, Holland Road, Kensington, W., or they 
may be paid to any member of the Committee. — * 


THe Methodist Times announces the formation of a '' Wesley 
Sclentific Society” for the purpose of promajmg intercourse 
among Wesleyan stud@nts of science. It fill aim at the 
encouragement of practical scientific work among amateurs, the 
guidance of beginners in tie study of natural historyfthe inter- 
change of opinions upon ficientific questions, and the collection 
and circulation of &cts and observations bearing upon the 
sciences in general. sofficient support 1s promised, the “first 
number of a monthly journal will be issued by next March. The 
President is the Rev. W. H. Dallinger, F.a S., and the Secre- 
tary is the Rev. W. Spiers, M.A., F.G.S. The Viee- Presidents 
are Rev. G. Bowden, Rev. N. Curnocf* A. C. Graham, M.A., 
C. W. Kimmins, D.Sc., J. Potts, F.G. S. and Rev. G. S. Rowe. 
The Rev. Dr. Dallinger, Rev. W. Spiers, and Rev. Hilderic 
Friend, F.L S., will edit the Society's journal. 


THE great refracting telescope of the Bischoffsheim Observa- 
tory is in full operation at Nice. It is second only to the 
Pulkows instrument. Observations with it have been conducted 
most successfully. 


ADMIRAL MoUcHIz, Director of the Paris Observatory, 
has issued circulars in the name of the Committee for erecting 
to Francois Arago a statue on the southern part of the meridian 
line which passes through that establishment. Subscriptions are 
received at the Observatory by M. Mouchez A sum of about 
400., which had collected for a similar puypoee when 
Arago died thirty-two years ago, is in the hangs of the Paris 
Se Se eee 
Committee. 


IT is stated that a subscription will be started at Auxerre, the 
native place of M. Paul Bert, for erecting a memorial on his 
behalf. ‘ ° 

Last week a Ibat cofffaining fourteen persogs was successfully 

worked on the Sine with artificiafewings acting the air, and 
propelled by a rotating wheel. 
. Dz. Font informs ns that earthquakes occurred in Switzer- 
land on the following dates :—At Cernetz, Grisong, November 6, 
17h. 44m., and at 19h. 59m. ; November 7, at 1h. 28m. ; over 
Swi with centre in the Lake of Lucerne, on normie 
16, ah. (all Greenwich times). 


We have received from Mr. J. White, photographer, of 
Littlehampton, a copy of the last portrait (cabinet) taken of the 
late Prof. Guthrie. It is a very good one. 

Der. R. MULLINEUX WALMSLEY, D.Sc., Senior Demonstrator 
at the Finsbury Techrécal College, in the department of Applied 
Phyncs and Electrica] Engineering, has been appointed Principal 
of theST'echnical College abont to be established at Kurrachee™ 

THE decline of the Indian alk industry is a subject which has" 
lately attracted some attentiom.  Varous canses have been 
assigned, such as rack-renting by the Zemindars, while the 
existence of any specife disease among the silkworms has 
been strenuously denied. The question seems at last to have 
been settled by the investigations of a xpilled entomologist yMr. 
Wood Mason®Curator of the Indian Museum, who, on examining 
a large number of Irving cocoons, received from Various paits of 
cuc a cent. so diseased that no moths 

moths as» emerged were neftiy all sickly 
only 6 per cent. lived"to couple and Igy eggs. 
Beat aps career f ae that the cells of the silk glands, 
and all other tissues, including even the blood, were in the last 
stage of disease, and literally qammed ne minute vem 
oe * € 
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identical with those which have been demonstrated to be the 
canse of the fibrine disease which, in an epidemic form, from 
1849 to 1865 ravaged the silkworm nurseries of France, and 
reduced them to a state of ruin, but which, thanks to M. Pasteur, 
is now practically eradicated from Europe. e E 


Pror. Giogo LuvINI has just issued, in pamphlet form, 
a summary of tie results of his important experiments on the 
electric conductibility of vapours and gases. As the readers of 
NATURE “are already aware, experiments have finally 
exploded the old theory that the atmosphere and other 
vapours are good conductors The phlet, which is pub- 
lished in Florence, includes an historical survey of the subject, 
and a full account of the processes adopted by the author. 
Electricians are r@minded that this essay, together with - his 
previous treftise on atmospheric electricity, are merely prepara- 
tory to a compaehensive work on the phenomena connected with 
the anrora borealis, which 15 now nearly completed. 


* 

LIGHTNING-FLASHIS have sometimes been observed which, 
starting from one point, have ended in several, Some remark- 
able forms of flash have been lately described by Herr Leyst, of 
Pawlowsk Observatory. In one case a flash went a certain 
distance in a north-easterly direction, then divided, the two 
branches f an angle of about 75°. When these had 
reached about 35° from each other, they turned and united again 
to one line. The path of the lightning thus formed a quadri- 
lateral figure. It was further observed that the lightning flashed 
beck in the same path, as if there were an oscillating discharge. 
In another interesting flash, the path was not a crooked line but 
a wavy bang, which was lit up four times in succession with 
equal brilliancg The time between the second and third and 
the third and fourth flashes seemed longer than that between 
the first and second. The thunder which followed lasted about 
80 seconds. 7 


THE additions to the Zoological Society's Gardens during the 
palt week include a Patas Monkey (Cercepethecus patas Q ) from 
West Africa, ed by Capt. T.°W. RÜbinson; a Puma 
(Felis cøncel 5) from El Gfan Chaco, presented by Mr. Alfred 
Grenfell, F.Z.S. ; a Malayan Bear (Ursus ) from 
Maleoca, presented by Miss A. Stewart Saville; a —— 
Souslik (.5; " ilus ——) from California, presented by Mr. 
B. F. Ruse@l; a Garelle (Gaze//a dercas 4) from Barbary, pre- 
sented by Edward J. Hough ; four Chukar P (Caccabes 
chukar), from Persia, presented by Dr. J. Huntléy; a —— 
Toad (Bwe ——) from Africa, presented by Mr. E. N. 
Wroughton; six Roseate Cockatoos (Cacaísa reseicapilla), 
seventeen Cockateels (Calepsitta neve-hellandia), six Swab- 
son's Lorikeets (7richoglessus neve-hellencia), two Red-winged 
Parrakeets (Apresmrictus erythropierus), eight Chestnut-cared 
Finches (Amadina castenwis), two Pemceful Doves (Gespeha 
tranguilla) from Australia, a Nutmeg Bird (Munia Bumctulerza), 
fro Eastern Turtle Doves (Turtur meena) from Indi@ three 

eMagpie Tanagers (Cisseps Jeveriswa), two Red-crested Car- 
dinals (Fervaria cucullata), a Red Ground-Dove (Geotrygon 
montana), a Yarrell’s Curassow (Crax carmusculata), & Crested 
Curassow (Crux elector) frèm South-Eagt Brazil, two Hawfnchess 
(Coccethranstes vulgaris), British, deposited. 





OUR ASTRONOMICAL COLUMN 


THE Masa OF MERCURY.—In the Zwiletim Astronemique for 
October Her? Backlund has published a new deermination df the” 
mass of M deduced from the perturbatiohs produced in the 
motion®of Encke'f comet mixing from its close ity to tha 
planet in 1878. From the a tions of the cofhet in 1871, 
1875, 1878, 1881, and 1885, Herr Backlund finds the reciprocal 

e * . 

. . . e e. ec 
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of the mass of Mercury to be 2,668,700, 


of’ the planet censiderabl 
igators. And 
eration €f the comet's mean motior? (p 
the entire pesiod 1871-85, it is not 
orily the five fip ns ofethe 


the mass 
found by recenp ie 
even supposing 

have been constant d 
possible to resent 
comet duri "ar mericd an the ascpui d don that 
the mass o Mercury is présier than 5,000,000. 


Hr NaTAL Osservatory.—Mr. Neison issued his 

Miei AEA the Natal Obserrery, fo the 
5. staff of 

Government Astropomer, an Astronomieal Assistant, and a 


Meteorological Assistant. 


o ions recorded having been made with the 3-inch transit. 
The total number ofpbsePvations made with thiPinstrument was 
706, including of stars, of the sun, of thee moon’s limb, 
of the lunar crater Murchison A, and observations ef renith 
stars for latitude. With regagd to the latter dass of observa- 
tions, it is proposed t8 determine the Kktitude of the @)beervatery 
with the greatest care, as one of the paints of the 

detic triangulation of South Africa, Forty of stars have 
beensselected for this purgpse, mostly differing in zenith distance 
by not more than 3’ or 4’. Also, with the view of better con- 
necting the fundamental declinations of the star catalogues of 
northern and southern observatories, ements have been 


made for by Talcott’s method, renitie distances e 
af a namber oF sa hem, irc polar stars with sultably placed 


purpose. 1 
reports on the state of his own work on the lunar theory, which 
be appears to consider of an official character. 


O6. FiwLaAY (1886 ¢).—The follo ephemeris of this 
object 1s by Dr, A. Krueger (Astr. Nachr., d Yo. 2755) F : 
For Berlin Midnight " 
1896 k^ Ded. ke 9» ig^ Bright- 
e h s. "D neas 
Nov.28 ar 050 19 10'77 S. 9'9941 99143 30 
30° ar I0 58 18 204 ' '* 
Dec 2 2I 2I 12. 17273 9'9971 9'go6o 3'1 
4 21 31 30 16,310 : . 
21 41 53 I$ 319 . o'0016 *y'8gga, 3I 
*8 a1 5220 14 300 
e 19 22 249 "y 25°6S. o'0074 9'894» 3f 
The brightne at daft of discovery is taken as unity, ° 


e. 
CouxT BARNARD (2886 /).— The" following epherfleris of this 
object for Berlin midnight is by Dr. 
Circular, No. 130) i— 


1886 RA Decl lgr = log Ss Bright 
hms j ness 
Nov. 27° 14 34 10 16 go'4 N. 0'0029 9 8864 178 
29 14 54 42 17 235 e 
Dec I 15 1612 17 460 9°9879 9°8640 ara 
3 153823 17 560 x D 
5 16 054 17518 9°9839 9844 236 * 
7 16 224 17330 e 
9 164527 17 O1N. gegeo 98303 243. 
*The brightness at dato of discovery is taken as unity. e* 


that this interesting star is indeed—es was from the first pus- 
pected from the character of its mmple varisble, 
and not one of the class to which the title '' temporary " can be 
fitly applied. M. Dunér, who had oBlerved the star at intervals 
from Decemiser to the end of April, found (432 Nacár., 


grin (Oye EA j 


No. 2755), on renewing his observahons at the end olpOctobet, uy" P 
the 


ing of the present month, that it had unmistakably 
increased in tness in the interval, and was contin: to do 
4o. HernmFr. Schwab and Mr. Espin confirm this usi 
the former ha observes this star early in last July, and fonnt 
it then fainter the 12th magnitude. Its od woald 
appear to be not far from one year; Herr 60h t as 
one or two weeks seycar, aH as ranging in bright- 
E ee Ea M. Dunér amigns a 

59'5d. tott. Itis clearly importance that it should Be 
y watched during the coming winter. 
* e. . 6 
e wo? > 


a. " 


e 6, Dec. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 NQVEMRER 238—DECEMBER 4 


(FOR the the “reckoning of time the civil day, Sommencing at 


the hours on to £4, 
ise on pee 
At Greenwich on November 28 


Sun rises, 7h. 42m. ; souths, IIb. 48m. 10*43. ; sets 15h. ; 
dÉcl om meri 21* ar or Sidereal Time at. Sung 
M oe 52m. 
oon days after New) rises, gh. ; souths, 14h. I 7 
sets, 18h. 39m. ; decl. on meridian, 19° J' S. d 


Planet Rises ° Souths- œ Sets  “Decl.on meridian 
h. m. h. m. h m. e F 
Mercury, . 840 .. 12335 16 30 23 IIS. 
Venus... ; x 39» -. 1143 . I5 53 20 51S. 
Mar . 0. 27 .. ]4 l4 913 aI 24. 15 S. 
Japiter.;. 63 55 9 I2 .. uA - 9 4S. 
o I9 5*. 3 7 .. II 9 .. 2125N. 


* Iffücatestha: the rising is thagof the preceding evening. 
© Occultation of Star bf the Moon (visible at Greenwich) 


Dec. Star Mag. Disap. Reap, angles fom ve 
e. Inverted 
. h. m. lh m. 
3. SEDE e Shwe PF 8... 1830 .. 118 286 
Den s 
3 e .. Venus in superior conjunction with@the Sun. 
3 12 .. Mercury in inferior conjunction with the Sun. 
4- 4 .. Meftcury at least distance from the Sun. 
VariaMe Stars 
Star RA. Decl. 
N L m o : h m. 
U Cephei- O 52°2... 81 16 N. ... Nov. 28, 2a 
: Dec. 3, 2 m 
Aip! a *..*5 0o8..4031 N. ... 4, *1, 538m 
» 4 227m 
{ Geminorum  ..«85 574... 20 44 N. ... Nov. 29, 0 Om 
eo OM 
U Monocerotis . $0. «. 9328. . Nov. 28, m 
3 Cancri .. —. 37'4.. 1927 N... „ 28, 3 Om 
T Urem Majors .. 12 312.60 7N.... 4, 29, M 
S Virginis *. w I3 271.. 6 34S. .. , 30, x 
B Lyra... 18 459 ... 33 I4 N. . 3 28, 21430 n 
ec. 2, 5 Om 
Ry e .. I& 519 ... 43 48 N. ... Nov. 28, eM 
weAqule p- e- 19 467... 0 43 N. ..9Dec. 1, 2 30M 
$ Cophei é . 22 24°90... 57 50N... Nov. {0,02 Om 
M signifies maximum ; sw 


1 

° The chfet showd of the week is that of the Taxridr; R A. 
PN. Other radiants active at this time are as 
follows :—Near $ Persei, R.A. 44°, Decl 56* N., Mow, faint 
meteors; near a Canum Venaticorum, R.A. 194°, Decl. 43^ N., 

yeay swift, -leaving meteors; from Leo Minor, RA 
se, Decl 36° N.; from near w Urse Majoris, R.A. 208°, 
Ded. 43° N Fireball dates,°November 29 and December 2. 

e 


<n 8 
` dou YAARS PROGRESS IN eS TON OMX S 
e. alL 
TEE Sr Spactrum,—In 1877 Dr. Henry Draper, of New 
mesfiabo tume-coffuming, and 


York, by a serios of rious, ex- 
discovered the of in the sun, 
evidenced in his photograplsm, not ca ba by tech is 
case of elements previously eed eis dis co ke 
begds. Uy is difficult to i 
oe Aare so, peculiarly and so cntly tly fom others Tees 
ren Teny. h authorities are indisposed to accept the dis- 


covery. eheadernd m the photo hcm ed to 
Md cach purel y objecti 
Other advances eir e study of the spectrum, 


due mae D pa gan a a in spectrosqppic ap 


ig has ngt been easy to decide 
ero aa to some ei th specutim whether they were of 
na, pen Your 


Pro. C°A. Young. 

Rold Ma: tsi dune fre Continued 
from p. os 2 
e e 


re e . . 


EL 


Mec 
in 1878. 


e 
solar or telluric origin ; a E as A and B, for 
instance. It was only in 1 that the Russian, Egoroff, suc- 
ceeded in proving thal these are produced by the oxygen in the 
earth's en In his experiments, on a scale previously 
unknown, light was transmitted through tubes more than 
60 feet in closed at the end with transperent plates, 
and filled with condensed gus. 
ME quis cani E Sint the paar ought to 
uce a e on of lines in the sccordiiig 
as the light is derived from the advancing or edge o 
the solar disk, and Zollne: fhought he could percei 
indepen Mames, howerfr, were, I believe, those obtained 
cay by Voge gb the writer in 1876. In the great 
bino hide of pe of Thollon the displacement 
becomes an of observation; ; and very recently Cornu, by taking 
advantage of it, and by an extremely mgenious ent for 
making a small image of therm to oscillate&cross 
scope slit two or three times a second, has been ablesto - 
nate at a glance between the telluric and@olar lines ; the former 
stand Gr end fist, “while tlie latter. sceri to Wave back and 

In this connection also should be sit honed the grea? map 
of the solar for which Thollon received the Lalande 
Prize of the French Academy of Sciences last January, and the 
still more accurate and important t man photogr photographed by Im 
Rowland, by means of his wonder 
now in course of publication. Nor would it be fat et D. 
omit the earlier and less accurate maps of Fievez and Vogel, 
which, when published, were as for in advance ef anything 
before them as they are behind the new ones} nor the maps just. 
made by Prof. Smyth, of Edinburgh. 

It was in connection with the construction of such a map by 
Mr. Lockyer, that he was led to his theory of the compound 
nature of the so-called chemical] elements, partly as a result of 
pacts select of deis nay of different substances with the 

zolar spectrum, ana pejtly in consequence of considerations 
certain phenomena observed in the and stellar 
themselves. His first paper on the subj was read late 

This ‘‘ working thesis,” as 1ts author callt, has 
met with much discussion, favourable and unfavourable. It 
unquestionably removes many difficulties and explains many 

phenomena; at the same time there are very serious 
objections to ıt, and some of the ilie Sage upon which Mg. 
Lockyer originallyJaid mych stress turned out unsound. 
For instance, he made a great point of the fagt that, after all 
precantions are taken to remove imspuritics, severab elementary 
substances show in their spectra common lines—''besic lines” 
he called them—in as he thought, a common .corm- 
ponent. He found in the solar spectrum about seventy of these 

‘basic lines.” Now, under the high dispersion gf our newer 
N radius gc these lini, hich mere single to iia ts, 

ost wi exception disolve into pairs and triplets, and 
withdraw support from his theory. 

Isup that at present the weight of scientific opinion is 

against him ; but, for one, I do not believe his battle is lost. In 
view rol the law of Dulong and Petit, which establishes a rela- 
Hon between the atomic asa and specific heat of bodies, it 


seems to be cannot be the element- 
Bor at which alt phe lani E 


*! sersto, 
building up, as he at seemed disposed to maintain ; 
element stands ap y on no different footing from the rest. 
But I see no reagon why the elements, as we know them, may, 
not conitute one c/ass of bodies by themselves, all built up out" 
of some as yet more elemental su 
4 periodic law” of Mendelejetf such & relation. And 
our received theories so stumblé, itate, and falter in their 
account of many of the simplest phenomena of the solar and 
*tellar atmospheres, that eros Ree presumption still remains in 
favour of the new hypothesis. Iam not prepared to accept it 
yet ; but certainly not to reject it. 

The Chrome phere.—The study of the chromosphere fad 
prominences ha$ been kept up, very systematically statistic- 
ally, by Tacchini in Italy, end with less continulty, "but still assi- 
duously, by several other observers. Ido not know, however, 
that say new of much imgortance have been@arrived at. 
The list of bright visible in thelr spactra has been a good 
dal eae and Trouvelot thinks he has observed «en pro- 

cea—o lective toimia uat on rds active, upon 
the beckground of bright e n e surroun 
qbromospheric clouds, It may be that he is right; but, so far 
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* 
as I can lean, no other obaerver of the soler has 
seen AMT n PUMA -I certainly have -not m + And I 
think some of his i observations of velocities of two 
or three thousand miles a second in the motions of the promi- 
nences, as evidenced by the of lines iy the spec- 
trum, are still more questi e. 

In two or three cases, prominences have been observed since 
1876 consider y higher than any kn previously. In Octo- 
ber 1878 I inyasle observed one whi attained an elevation of 
nearly 400,000 miles (134). 

KEché:e and the Corena.—The won’s corona hes been, per- 
haps, more earnestly studied than an else about the central 
pni! especially during the four eiki which have occurred 
sce 1876. At the eclipse of 1878, iil the midst of an epoch 
of sunspot quiescence, the corona was found less brilliant than 
ordinary;:and especially deficient in the unknown gas that pro~ 
duces so-called1474 line—the line which characterises the 
spectrum aj the and first demonstrated conclusively 
i m e8bo. But while the corona at this 
time was less briliant than it had, been formerly, it was far 
more extensive. it seemed so ; for, at Pike’s Peak and 
Cresen, Langley Newcomb were able to follow its streamers 
to a distance of 6° from the sun. It is possible, however, that 
this extension was only due to the supenor transparency of the 
mountain air. i id 

The tian eclipse of 1882 gave us some interesting results 
respecting spectrum of the-prominences and the corona, It 
appear tiat tho l ht of the corone is especially rich in the 

-violet, photographs of the spectrum a number 
of bends are which have been interpreted, with question- 
able correctness I think, as indi the presence of carbon. 
The eclipse of 1883 was observed in Pacific Ocean by French 
and Arner a parties, but, I think, added very little real infor- 


Which carga uer: withal mich perditi Itis now 
fast clearing dway, and I for®one am somewhat sanguine that a°- 
much greater success will be rf&ched, next winter at the Cape, * 
and perhaps in land dáring coming summer. . 
Just about the same that Hugginf*was hotographi in 
England, Prof. Wright was experimenting New in 
& different way: isolating the blue and ultra-violet rays by the ° 
use of coloused media, stépping out the sun's disk, and 
the- e of the coronaleregions on a fluorescent screen? He 
le obtained what he believed, and still belgves, to bea 
image of the corona when the aerial haze intervened to 

an to all such o ns ; for of course it 1s evident 
whether gne pae this method or by photography, success ` 
is possible only under cenditions of atmospheric trans- 

and parity. 

I Ropa at present the pred&minant ling am atro- 
nomers is that the caso isghopeless, and that grins and Wright 
-are mistaken. It Mey beso, Bat my own im ion is 

they are probably correct ; although, -of course, the mattpr is still 
in doubt. " 

Inferisr Planetz.—eLeavinf now the sun, and paning to 

eh system, we come first to the subiect of nth- nti 


The general opinion among astronomers (in which I fully 
conchr) ss that the questi@h has been now fairly decided in the 
negative, f.e. lt is practically certsin that the orbit of 
Mercury there is no p. of a diameter as large as five hundred 
miles, probebly not one hundred. If such a one it 
could noÉhave failed to be discovered by the wide-angled photo- 

phs taken at the eclipses of 1852 and. A t9 mj aothiog e£ 
fie visual obse?vations, Of course, it is fell knon that.at the 
eclipse of 1878 Prof. Watson supposed he had discovered two 
such bodies, and his extenstve experience and his high authority 


mation, Pro Pies lope made an obséryationi which he believed 1 for & times oo a pretty genet acceptance of his conelnslon- 
to establish a peculiar theory proposed: by himself, vix. that the Ta that Dr. Ball, even very , m his '* Story of the 
corona is merely a diffrachon effect uced the moon’s | Hea ” is stl disposed to credit discovery, But Dy. 
limb, and d on the non-confnuity of phase in long | Peters, by a easterly discussion of the fircufflstunces of efe 
stretches of - ions, With a peculiar apparatus pre- | observations themselves, and a com with the star maps, 
pared ee for the purpose, .ho found that at any moment | has shown that rs almost certain @Vatson really saw . 
the 1474 line was visible to & much distance from the | only the teo 9 and ( Cancri In the same paper also, 


Peters examined all the observations of small, dark 


sun on the side least deeply covered by the moon than on the spots 
d ing the son's disk. which, up to that date (1879), had bees? 
Wit beliet in 


other: as unquestionably would happen if his theory were cor- 
A But the same thing would result from the mere diffumon 
of light by the air; and, notwithstanding his protests, the French 
observers who at the same hod ndirly all others who 
have discusygd observagons, think that was the true 
explanation of what he saw. So far as I know, the discussion 
of the subject which has resulted from his publicgton has only 
strengthened the older view—that the corona is a true solar 
appendage | intensely luminous but excessively attenuated 

oud sedie and fog and dust surrounding the sun, 
formed and Dad by solar forces, 

The diffraction theory has one advantage—that fibrelieves us 
from sffetching our conceptions as to the possible attenuation of 
matter to the extent necessary in order to account for the fact 
that a comet, itself mostly a mere airy nothing, experiences no 
percepibile retardation in ing through the coronal regions. 

ere can be no question that this bas happened several times : 
the last instance having been the great comet of 1882 But on 


made Leverner and others the ground for 
“Vulcan” ; and he showsgthat they really agord no sufficient 
gronnd,for the conclusion, Asto Mr. Swift’s supposedeobaerva- : 
tion of objects with Iajge diska both mting to the sup,” 
two seen by Watson, While they 

were in the gegion @overed by Watson and other obe 
servers. What the precise nature e mistake or illusion may’ 
have been it is perhapli not now e to discover, but I 
no one, unless perhaps Mr. Swift himself, gms consid obser- 
vaton important. A e 

While, however, the question of a '' Vulcan" is now prety 
definitely settled, it is not at all impossible, or even improbable, 9 
that there may be intra-Mercurial asteroids, and that some of 
them may be picked up as little stars of the sixt magnitude or 
smaller, b the photographers at the eclipse of next August, or 
in 1887. The sensitiveness of our present photographic plate is. *, 
now many timdi er than it was even in 1882, e 


careful consideration it will be found, I that our concep- As to the plan Mercory, there is very little to apport. It d 
tions wil bear the stretching witholt involvigg the least | ‘‘tranmted” the y. in y 1878, sfü*agan in, Novembes 
absurdity ; a single molecule to the cubic foo would answer | 1881, and goring thé trangits numerous measures were made oe 


very condition of the luminous phenomenon olWerred. 
e And all the nits and streamers, and all the radiating structure 
Pico re oie cty ont -against the diffraction 
ry *. 
observations of th i of 1885 (observed ofly by a 
few amateurs In New Zealand have net proved mportant. . 
At present the most interesting debate u the subject 
centres around the attempt of Mr. Huggins (first in 1883) to 
obtein photographs of she corona m full sunlight. , He succeeded 
in getting a number of plates showing around the sun certain 
faint elusive halo forms which certamly look very coronal. 
Plans were made and have been carried out, for using a similar 
peu cw the Ritfelberg; In Switserland, d at the Cape of 
Hope. But so far no has been &btained much in 
advang of Mr. Huggins's own results, Since September 
1883, until very recently, the air has been full, as ond 
knows, of a fine hare, probably dust and vapout Rom Jndstéo, 


its diamet giving renalis substantially % accord with the older * 
values. I have ly alluded, in connection with e earth's 
rotation, to Newromb's investigatian of former transits of ahis; — * 
planet as establishing the esenzble uniformity of the earth’s 
rotation. . v 

The planet Venus, by her transit in 1882, has attrasted much ° 
eee and mithi interest AMA o ne fo og 
the whole enormous mass of data, tographic i Led 
ejust how long we shall have to wait for the publicatióg seems 
still uncertain. I have already said, however, that probably e. 
these trarfüts will never again be considered as impttant as e 
i P ; sical -observati dhe 

The most important phy-ical-o i upon et 
dung the flecade seem to those % Lengie, who, doting 
the transit of 188% observed 2 iar, so far unexplainad, 
illumination of one point onethe edge of the planet’s dsk, ani ° 
of Trouvelot and Denning, whe hava observed and figured > 

e . - 
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I thmg I may fairly 
Seon pigo onr i of the spectram of the 
p s atmosphere tranmt, and confirmation 
of ulsen's old observatifn of a white cap (likely enough 
den ps les aevo that (he pais cquo haa ne 
the planet s polo; and iho that the 
such anomalous inclinati piis e T as in some of 
the cygent text-books. "rtis ‘cap: Ms also becnobserred by 
Tronbelgt and Denning. But this lovely is me 
ney ero eB IC EERCCE 
en in wW de tho real 
tho glo es cue bee aol dde 
e mention in but without the specula- 
tions of Houzeau, w prom dug to account for some of 
-tho older observations of g te to Venus, by supposing 
another smaller riger planet, planet, ‘“‘ Neith,” circling around 
sun in an orbita larger than tha of Venus, and from ae 
io ume coming’ fao eonjaoriion miih 1 tee the’ theory is 
untenable ; a planet large enough to show 
the hyposbeticag satollite is said to have done, in the P ble tale. 
scppes which many of the obsortallond were made 100 
3 ago would be easily visible to the waked eye even. 
can be little doubt that all the Venus setellites so far 
observed are simply ghosts dne to reflecHons betweeg the 
lenses of the teléscope, nt, between comes of the eye’ and 
the eye 
Suis obe ie Venus tS etie Aol ct dcin ie 
past ten years, Mars has two, and they are native 
Americans, There is no need to recount the fai work of 
Prof Hall with the then new telescope at Washington, 
and its brilliant result ; brilliant m asclentfic that is, for, 
regarded as luminaries, it must be admitted that the Martial 
satellites, in spite of their formidable names of Phobos and 
werd DE Under the best of circum- 
are too faint to scm py any bu tenent at 
god of gn of great telescopes. Small as Dey amd however, the 
y puisue the orbits om Hall has com- 
for them, 
w weeks ago, 


when the planet came to its opposition a 
were found just in their predicted places. 
They are interesting, too, from the light th thrdw upon the 
eEcnesis and evolution of the planetary system, almost com- 
pelling the belief that they have come into their 
present reldtign tothe planet. The inner one, Phobos, revolves 
around the primary in 7h. 39m., which is lew chan one hind of 
lamet's day. The theory of ''tidal evolution," proposed 
Ux rof. G. H. Darwin in 1878 -80, gs the result of his investi- 
Fai heteen tho card, eim and hon, wil gosunt for 
feactions heteen the earth, 

Phoben, apd know notiigg sles thal will Desde e Teen 
voxld be fash to exert that no other aunt can ever be give ven. 
Much mixes also been paid to the study the 
La In tye. we were already in possession of 

three elaborate maps, Proctor, Kaiser, and Terby, 
in the main as to all the characteristic formation, In 1877, 
Schiaparelli, of Milan, detected, or thought he did, on the 
planets surface, a numerous system of “ canals” —long, straight 
channels, some of them more than 1000 miles in ] with 
ee or siity miles; and his 
he constructed a new ma from the older 
ones somewhat seriously, ape tek in the most 
essential fegtures. $LPnomen ir set eevee 
provemfint 
his predecesfbrs, who had hen Sumae 
their and acquaintances among living astronomers. 
“There has been some scepticism as to thé reality of these 
“canals”; but in 1879 and 1BStethey were all recovered by 
and several other observers, notably Burton, also 
made them out. Moreover, T finds, drawings in his 
e eer mun ough noffunder- 


certain supface-mariings of the planet. 
olyerhiion 


that they had befo 
> skood of clearly o bie dco Eu ote ok 
servers,” At presen Oy eee ee ee 


fssrour, especially didis observers at Nice report 


Ido not think the samp can be ssid ordi 
Dru NET kg iore cse object, wei 


in raf 1. ee foand nearly all of these canals. —more than 
Anty of thém—to be deuil is. in place of a "single cínal 
there were 


2nd 200 ore300 rri race No one 
dise sodar has confirmed this ‘‘ gefhination " of 
the planet does not come tð s really favougable oppontion a 

- * 9 
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ho best observers had 


found it 1/219, e quantity closely 
yalue deducet E 


newly-d 
The Astereds.—On May 1, 1876, pss number of known 
asteroids was 163. To-day it stands at 2 58, 95 of these little 


e from the motion of the 


bodies having been discovered within the 45 of them by 
one man, P. of Vienna, whilo our own Peters da responsible 
for 20, 


None of the new ones are especiall 1"———— 
the older ones are always more s ; most inclined and most 
eccentric orbits, the lo and the ortest periods, rine of 
them belong to any of the late discoveries. One point is note- 
worthy, that the more dag erence are much 
smaller than the earlier ones. e first 25, discovered between 
May 1876 and October 1878, have an averagó opposition 
itude of 11°2, while the last 25, discovered since April 
1855, a only 1a°2; i.e. the 25 average about 2i 
fae da t as last. Ont of the whole 95, Umo are of the 
Si sagt [one of em, No, a was discovered as recently 
as August 1883), T EIE TE 
Iath, and 13 ofthe 13th. Of these 
within the. past two years and ot tha 12 iheni 
are 


large as the roth Saat pn tae but ias a 
number of the smaller sires, 


for three years, it was very conspicuous, 
duet “fr tee iom partly Sorted 
Sce 


In 1885 it was pertly covered 
with & central w D MEI. which caractere K 


entirely; but diis season the cloud ha® diminished, 
and the marking is again as plain as it was in 1882 or 1883. 
How long itewill continue, no one can say; nor is there any 
it | general and authoritative agreement among astronomers as to 
Its nature and cause. 

In connection with observations upon thu object? several new 
determinations have been made of e planets rotation-period, 
and they show that, as in the case o the sun, the equatorial 
markings com ers circuit more rapidly than in higher 
latitudes; e white spot near the equator gives gh. 5om. Gt, 
de aa ob. Gan, Qo Tut tlie fed (pot ibis is aiy 
in latitude 30°. 

We must not omit to mention Prof. Plckering's new photo- 
metric method of observing the eclipses of this planct’s satel- 
lites. Instead of congenting himself with observing merely the 
moments of their dise and rea observa- 
tion not suscaptible desde mane S 
rapid om been t the brightness of the 
waxing point of light during the two or three minutes o 
change, as the , one of the PU die 

. From these*coinparisons he determines the 
moment when the satellite under eclipse has just half its normal 
brightness, and this wish a pobeble erro hardly exceedmg a 

le second, while the old fashioned method. gave results 
doubtful by not less than a of a minute. Cornu and 
Obrecht have independently uce the same meth@ at 
Pans Whei we bave a complete twelve years! series of such 


observations, give an Scares te cadis ory nd 
of the time req qu Hi gave e earth's orbit, and 
so, &ndirectly, ogthe solar 

As regards ela angie eee do f. 


upiter’s red spot. A white spot, which sppezred m 
e ici Ha (o make a new Wallis a diz rote 
period, which came out roh. 14m. 14s. This is in substantiel 
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accord with an earlier determination of W. Herschels 
(roh. 16m. 7s.), but involves a serious correction of the valus 
tab, I7& given in most of the text-books." The error 

y came from a servile copying- of a slip of the pen made 
Beane book-compiler, fifty years ago or more, in tally 
writing Herschel's value of the rotation of the inner instead 
of that of the et. : 
Much time peer spent fu obec ions of Hie tiugh and 
Trouvelot has rted a number 


*on 


have most accurato 


ee e body, 

effect being tine to the near commensurability of the peri: 
of Hyperion and Tiwn. This most peculiar and parad 
disturBance first showd itself as an observed fact in Hall’s 
observations ; and, soon after, Newcomb gave the mathematical 
explanation and development. He finds the mas of Titan to 
be about 1/12,500 that of Saturn. It may be noted, too, that 
Halls observations of the motions of Mimas and Enceladus 
indicate for the rings a mass less than 1/10 that deduced by 
Bessel : instead of being 1/100 as large as the planet, they 
.cannot be mare than 1/1000, and are probably less than 
1/10,000. 

The satellites of Uranus have also been assiduously observed 
at Washington, so that at present the Uranian system is 
probably as accurately determined as the Jovian, ps more 
so. The form of the planet has been shown to decidedly 
elliptical (about 1/14) by observations of Schiaparelli and at 
Princeton a and the same observers have detected faint belts 
u the dlak, which hare also been sdn at Nice, and the 

enrys in Parts. Many of the observations appear to in e 
a very paradoxical fact—that the belts, and consequently the 
planet’s equator, are inclined to the orbits of the satellites at a 
considerable angle. The mathematical investigations of Tisse- 
rand appear to demonstrate that, in the case of a planet per- 
cepubly flattened at the poles, satellites near enough to be free 
from much solar disturbance must revolve nearly in the plane of 
the equator ; whjle those more remot®, and flisturbed more by 
the sun thae by the equator ofghhe planet, must 
revolve nearly in the plane of the planet's orbit. the two 
satellites of the four satellites of Tupiter, qnd the seven 
inner satellites of Saturn, all move nearly in the equatorial plane, 

^ while our m sad Japets move in ecliptical orbits. It is very 
difficalt to eve the satellites of Uranus, which are cer- 
tainly not ecliptical and are very near the planet, do not move 
equat y And it is unquestionable that‘enost of the 
o ons with sufficiently powerful telescopes (my own am 
them) do seem to indicate decidedly that the p s 
equator is inclined as much as 15° or 20° to the orbit plane of the 
satellites. 

As to Neptune, there is nothi 
observations of the planet have 
star catalogues, and Hall, of W 


new. One or two old 
up in the revision of old 
has made a careful 


and accurate determination of the orbit Of its one ite, and 
gE e planeta mim; while Maxwell Hal, amaica, has 
u a veiy doubtful value of the s rotaten from 


* certain photometric observations of its brightness. 

There has been some hope that a planet beyond Neptune 
might be found. Guided by «certain slight indications of sys- 
tematic disturbances in moton of Neptune, Todd made an 
extended search for it in 1877-78, using the Washington tele» 
sco but without results. If 


The en of, and cry 
noted in 1880 by Prof G. Forbes, and d ding upon the 
behaygour of certain periodic comets, furnish pretty strong reasons 
for believing in its existence, though as yet they fajl far short of 
making it certain. 

e (To be continued.) e. 
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A LEQTURE de Md ON JHE 
EXPANSION OF SOLIDS, Y HEAT 


J VENTURE? call attention a simple and effective of 
i cm ley ohana solids when h 

first suggested, I believe, by M. Pore a 

7 i It answers at least as well 


as ‘‘Ferguson’s pyrometer," 
purpose, while the costsgof the 
and any one can make it fh ten 


the end of it to 





A small flat rod of the material to be examined, such as brass, 
iron, or glass, about 30 cm. long, 1 cm. broad, and 2 or 3 mm. 
thick, ®s laid upon two wooden blocks, placed about 25 cm. 

A weight 11 put upon one end of the rodeto keep it 


apart. 

mo ; under the other end, at right les to the of 
the is laid a fino sewing-nesil, to thdigye-end of which a 
light pointgr of @raw, about 16 or 20 cm. long, 1s attached by 
sealing-wax. Behind the pointer (which is painted black) a 
screen- of white cardboard is fixed on the wooden block by 


wing-pins. . 

When the rod is heated by alamp-fiame, the fife end of it, as 
fermi moves forward: upon the needle aM Toja jE aoe 
its mo¥ement being shown by the motion of the pointer. Even 
the ight expansion of slip of glass is thus easily rend@red 
evidi dois esa $ $ 

I have @ortstract or my own uso e double fppdratus on e 
same principle, in which the surfacts between w A ie ned 
rolls are of ground true and flat. wo bars of different 
materials lie side by side, each having bit of Q@edle and 
sluminium pointer, over the same scale. 
heated by a 
trough) anf 

by hest is thus shown. ê 

t is advisable to counterpoise the pointer putting a shot 
of the straw which projects below 
the needle, and cementing them iby sealing-wax. lso, before 
the iment is Shown to an andlence, it is well to make*sure 
that e needle rolls fitly and fecly ee tie I and tho 
Wock. Such pređutions, however, are not in the 
d nedtssory 
which gives the 


Rion College 


CO. 


ical boy greater pleasure than €to sec an 
and that is—tq see it fail 
Vs H. G. Manin 
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PARATRVE STUDIES UPON THE GLA- 
TATION OF NORTH AMERICA, 
BRITAIN, AND IRELAND! 

Oyen extending over several years upon gimraal 
ph ene on both sides of the Atlantic had Mite 

the author of the essential identity of these phenomena ; 
that the glacial depqsits of 
Ameri, may be tnter- 
them with referencd to 


the object gf this paper was to show 
Gfeat Britain and Ireland, likg those 
preted most satiséactorilyeby consideri 
a series of great terminal Moraimes, which both 


demit a 
.. . x s * Vs 


. ts 


oP the British 
EGS. 


ey are * 


fleme (spirits of wine in a wife ə 
e difereice of expstsbillty as well as the fact of 


for schoBl-work ; for Were is always one te Ed 
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define ghafluent € 
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lobes of ige and alse often mark the line separatigg the glaciated | terminal moraines. The northern {ice-lobe, bearing granite 


2. Leger the Knockmealdown and Com 


* 


* by that 


. 
a 


c mp amd the circulation o 
sh 


from the non-glaciatgl areas. a * 

The paper witk a sketch of recent i igations upon 
tte glaciation of North Amefica, with ca erence to the 
significance of the tefminal moraines discovered within the last 
fe years. principel characters of these moraines were 
given, and a map was exhibited showing the extent of the gla- 
ciate] areas of North America, thé course of the interlobate 
and*terminal moraines, and the dirdttion of striaton and glacial 
movement. It was shown that, apart from the ice fhett 
of North-Eastern America, an immem&e lobe of ice d ed 
from Alaska to Vancouver's Island on the western side 5f the 
Rocky Mountains, and thet from various e centres in the 
Cascade, Sierra Nefada, and Rock# Mountains there radiated 
amaller local glaciers. s 

The mountains encircling the depression of Hudson Bay 
seemed to be ehe principal source ofethe glaciers which became 
confluent to form the great ice-sheet., In lits advance, this 1ce- 
sheet probably met and amalgamated with a number of already 
existing dpcal gjacial systems, and it pras suggested that there 
ynon ity for assoguing either an extraordinary thickness 
of ice at Me Pole, or great and unequal elevations and depres- 
sions of land. 

Detailed studies made by the author in Ireland in 1885 had 


shown remarkably similar phMomens. 
The large enn en od seen the er part of Ireland 


was composed of confluent glacier, while distinct and local 
glacial systems occurred in the non-glaciated area. „The prin- 
cipal ice-sheet resembled that of America in Paving ft its centre 
@ great inland depresggion surrounded by a rim of mountains. 
‘These appear to have given rise to the first*glacieis, which, 
after uniting, poured outwards in all directions, Great lobes of 
this ice-sheet flowed westward out of the Shannon and out of 
Galway, Clew, Sligo, and Donegal Bays, northward oat of 
Loughs Swilly and Foyle, and south-eastward out of Quadalk 


and Dublin s; while to the south the ice-sheet abntted 
i e Baierrk, Galty, and Wicklow Mountains, or 
died out in the pl 
Whether it st among the mountains gr in the lowlands, 


T 
its edge was approximately outlined by onum acciftnulations of 
drift and boulders, representing the terminal morames. As in 

* America, this outer moraine was least distinct in the lowlands, 
ond was o ap bordered by an outer ‘‘ fringe” of drift several 
miles in wi . [3 

South of an east and west line extending from Traleeto Dun- 
gavan zx a non-glaciated zone free,from drift. Several local 

MEM A glaciers occur in the South of Ireland, of whigh by 

ar the most dmportant is that radiatinf fromthe Killarney 

Mountains, cove an arga of 2000 square miles, @nd entitled 

to be called a local ice-sheet. Great glaclers from this Killarney 
ice-sh owed ou the fjord-like parallel bays which indent 
the soutg- west of Ireland. At the same time the Dingle 

h Mountains, and 

ose of Wexford and Wicklow farnished sepagate glaciers, 
each sharply defined by its own moiaine. 

No endencesof any g:eat marine -ubmergence was discovered, 
although the author had explored the greater part of Ireland, 
and the eskeis were held tope enomena due to the melting of 

sub-glacial 9 The Insh ice- 

t seegied to have been joined at its north-eastern corner by 

dce coming from So®tMind across the Noith Channel. All the 

eydence collected indicates that a mass of Scotch 1cg, reinforded 

yemi and land, filled the Irish Sea, over-riding 

the Isle Of Man and esey, and exténding at least as far 

sowh as Biay Head, bat Dablin, A map of the glaciation 

of Ireland was exhibited in which the ob ervations of the Irish 

oleae and of the author were combined, and in which was 

the central sheet, the five local glacial systems, all the 

own striss, and the probable lines of movfment as infficated 
moriines, strue, and the transport of erratics. 

The glaciation of Wales was then considered. Wales wa» 
skown to have supported three distinct and disconnected local 
m of glaner, while at the same ume if extrem& 

orthern er was touched by tHe p ice-lobe filling the 
ith, Sese The most extensive local glaciers were those radiat- 
ing*írom the Sudwion Arenig region, while arfother set of 
glaciers radiated from Plinkitmomdistricteaid the mountains 
qf Chi ire, and a third sfstem originated among the 
Breckn e Beacons. Fhe glaciers 
. = ? 


e; * . . . 
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each of these centi e 
em and íérmed wellglefined | the very highest points, was smothered in a sea of solid ice. | 


boulders from Scotland and shells and flints from the bed of the 
Insh Sea 1nvaded the northern coast, but did not mingle with 
the Welsh glaciers, It smothered lesey and part of Car- 

ie on the one side and part of Flintshire on the other, 
and heaped up a terminal moraine on the outer flanks of the 
Noith Welsh mountains This great moraine, filled with far- 
travelled northe-n ics, is heaped u "hummocks and 

ridges, and is in many places as ensucally deve- 
loped as anywhere in America. It has none of the characters of 
a sea-beach, although ofitn conne broken shds t 
from the Irish Sea. It may be followed from the extreme end of 
the Lleyn Peninsula (were ıt is full of Scotch granite erratics), 
in a north-easterly di on through Carnarvonshire pest Moel 
Tryfan end along the foot of the mountains east of Menai Strait 
to Bangor, where it goes out to sea, re-appearing further east at 
Conway and Colwyn. It turns south-eastwserd in Denbighshire, 
going past St. Asaph and Halkin Mountain. Ine Flintshire it 
turns southward, and is magnificently d&veloped on the ea tern 
side of the mountains, at an elevation of over 1800 feet, between 
Minera and Llangollen, south-west of ewhich place it enters 
England. Theie is evidence that, wHere the ice-sheet fbutted 
against Wales, i was about 1350 feet ın thickness. This is 
analogous to the thickness of the ice-sheet in l'ennsylvania, 
where the author had previously shown that it was about 1000 
feet thick at its extreme edge, and 2000 feet thick at points some 
8 miles back from its edge. The transport of erratics coincides 
with the direction of stre in Wales as elsewhere, and is at 


right angles to the te minal moraine. ee n 
e complicated phenomena of the oe of England, 
discordant views, had 


the subject of a voluminous literature an 
been o h Interest to the author, and had led him to redouble 
his efforts for its solution He had found that it was ible 
to accurately map the glaciated areas, to separate the deponts 
made by land ice fiom those due to icebergs or to torential 
rivers, and to trace ont a series of terminal moramessboth at the 
edge of the ice-sheet and at the edge of its gonfuent lobes. 
Pe the finest exhibition of a terminal moraine in England 
is in cen Bees re hye. A ass of 
drift several miles in width, and full of érratics from Scotland 
2nd fiom Wales, is here heaped up into conical hills which inclose 
“kettle holes" and lakes, and have all the characters of the 
“kettle moraine” of Wisconsin. Like the latter, the Eles- 
mere moraine here divides two pat lobes of ice, one coming 
from Scotland, the other from Wales. Thigmoraine may be 
traced continuously fiom Ellesmert eastward thro@gh Madeley, 
Macclesficld, to and along the westein flank of the Pennine 
Chain, markgng throughout the southern edge of the ice-sheet of 
northern England. rom Macclesfield the same moraine was 
traced northward past Stockport and Staleybndge to Burnley, 
and thence to Skipton in Y North-east of Burnley it is 
banked against the Boulsworth Hills up to a height of 1300 feet 
in the formMof mounds and hummocks. South and of this 
long moraine no signs of glaciation were discovered, while north 
and west of rt there 1s every evidence of a‘ continuous ice-sheet 
covering land and sea alike, The stie and the transport of 
boulders agree in proving a southerly and south-easterly direc- 
tion of ice-movement in Lancashire and Cheshire. 
From Shipton northwaid the phenomena are more complicated. 
A to: of ice surmounted the watershed near Skipton, and pio- 
traded dows the valley of the Aire as far as Bingley, where its 
terminal moraige is thiown across the valley like a great dam 
reminding one of similar moraine dems ın several Pennsylvania 
valleys. A continuous moraine was traced around this Airee 
glacier. Another Facey much larger than this, de- 
scended Wensleale an reached the plain of York. The 
most complex glacial movements ingEngland occurred in the 
mountain region about the Nine Stan where local glaciers 
met and were overpowered by the greater ice-sheet coming 
down from Cumberland. The ice-sheet itself was here divided, 
one portion gaing southwaid, the other*&in company with cal 
glaciers Jaden with the well-known boulders of ''Shap 
ite” being forced eastwaid across Stainmofr Forest into 
urham and Yorkshire, finally reaching the North Sea at the 
mouh of the The tgminal moraine réhs eastward 
through Kirkby Ravensuorth, towad Whitby, repe north 
of the Cleveland Hills and all Eastern Eng seuth of 
"Holderness appears to be non-glaciated. Onthe other hand, all 
England north of Stainmoor Forest and the River Tees, except 


e 
. 
-- x 9€ 


* e A à 





š x | PES = e 
. ` * tt 4 
Nov. 25, 1886] NATURE " i 91°”? 
[d 
There is ditndunt evidence to prove that the ice-lobe filing Europe, particglarly that of Norway, and ghe consequences of 
` the Irish Sea was thicker towaids its axıs than at its edges, an a diversion of the stream fron? itg present, course, the following 


at the north than at its southern terminus, and that it was re- 
inforced by smaller tributary ice-streams from both England and 


Ireland. Homer pe com with the glacier of Hudson 
River Valley in New York, eech having a maximun? thickness 
of something more than 3000 feet. e erosive power of the 
ice-sheet was fi to be extremely slight at its edge, but more 


weifal farthe® north, where its actibn was continued for a 
onger period. Towards its edge itx function was to fill up in- 
equalities eather than to level them down. It was held that 


moet glacial lakes ae due to an i dumping of drift, 
rather then to any scooping action, puerrtion in England 
and in Swi coinciding with tho« in America to confirm 
this conclusion. Numerous on both sides of the Atlantic 
indicate that the upper portion of the ice-sheet may move in a 
different direction grom its lower portion. It was also shown 
that a glaci in its advance had the power of raising stones 
from the bottom to the gop of the ice, a fact due to retardation 
by friction of itm lower layers. The author had observed the 
gradual upward of sand and stones in the Grindelwald 
glacie» and applied thé@same explanation to the broken shells 
and fünts raised from the bed of the Insh Sea to the top of 
Moel Tryfan, to Macclesfield, and to the Dublin mountains. 

The occunence of stratified deposits connected with un- 
doubted moraines, was shown to & common phenomenon, 
and instances of stratified moialnes in Switzerland, Italy, Ame- 
n end Wales, yas given. The stratification 15 due to waters 

eiiv m melting ice, and is not f of submergence. 

It was held Nat, notwithstanding & euenit Gpinton to the 
contrary, there is no evidence in Great Britain of any manne 
submergence greater than about 450 feet. It was to be er- 
pected that an ice-sheet advancing across a sea-bottom should 
deposit shell-fiagments in its terminal moraine. The broad 
principle- was ME. vini wherever in Great Britain 
marine shells occur in glacial deposits at high levels, it can be 
proved both by striæ and the transport M ndn that the ice 
advanced on tœ the land from ont of the sea. The shells on 
M uh c Mountain near Dublm, end in North Wales and 
Macclesheld, all from the Irish Sea ; the shells in Cumberland 
transported from Solway Firth; those on the coast of North- 
berland bi oight ont of the North Sea; those at Airdrie in 
Scotland, ied eastward fiom the bottom of the Clyde; and 
thd’e ın Caithness from Moray Firth, were among examples 
adduced in proof of this principle. ei bability of a 
great submergence not leaving corresponding deposits in other 
puts of England was dwelt upon. 

It was also held that there was insufficient evidence of more 
than one advance in the ice-sheet, although halts occurred in its 
retreat, The idea of successive elevatons and submergences 
with advances*and ieteats of the ice was disputed, and the 
2nthor held that much of the supposed inter-glacial drift was due 
to sub-glacial waters from the melting ice. *» 

The portion of the paper discussed the distribution of 
boulders, gravels, and clays south of the glacial area. Much the 
prentar part of England wa. believed to have been uncovered by 
and ice. The deposits ın this area were shown to be the 
result ın part of great fresh-water streams from the melting 
ice-sheet and ın part of manne currents bearing icebergs duri 
a submergence of some 450 feet. The supposed glacial anh 
about Birmingham and the concentration Sf d Wolver- 
hampton were regarded as due to the former s while the 
posits at Cromer and the distribution of Lincolnshireechalk 
ecross Southern England were due to the latter. The supposed 
esker at Hunstanton was held to be simply a sea-beach, and the 
London dnft deposits to be of aqueous origin. Thus the rival 
theories of fl icebergs and of land glaciers were both true, 
the one for Middle and Sofithern T: d, the other for Scot- 
land, Wales, and the North of d; and the lme of de 
markation was fixed by terminal morames. The paper 
closed with an acknow ent of a Prud jo the many 
geologists in England and Leland who had unifo ly rendered 
geneious assistance during the above investigation. 





THE CLIWATE OF UE E ME ROT AND 
THE GULF STREA 


IN view of the reference made by Sir William Dawson, in his 
meee address at the meeting of the British Association, 
to the effect of the Gulf Stream on the climate of Northern 


contribution toethe subject. by the 
savani, Dr. Kar Hesselberg, Which appeared 
number of the scientific journal Naturen, nay be 
tend to its further elucidation. e 
According to the situation of Norway on the globe, the 
northern part of the coufitry should have a Polar 
climate, with eternal ice and snow, a home only for the imo 
ghdePolar bears. Several circumstances contnbute, fiowever, to 
make it otherwise. Theeountry forms a western promontory of 
the great Asiatic-European continent, and receives its full share 
of the advantages of such a situation. Mud south-west winds 
blow throughout the year while warm sea-currenis wash itx 
extennve shores summer as well as winter. The winter cold is 
so 1educed that only a small portion of the of the summer 
sun is consumed in melti e snow. Thel f the summer 
days, too, which nortof the Polar Circle last twenty-four homs, 
contribute to raise the mean temperature, and accelergte the 
growth of the flore. Certain other , a for m- 
stance, the formation of the codhtry andghe physico-geographi 
conditions of the North Atlantic Ocean, contribute "equally to 
make the Norwegian climate one of the most favourable in the 
world, A brief résumé of the circumstances will be of interest. 
‘A chart of the distributfn of the atmospheric depression in 
the North Atlantic Ocean—the Norwegian Sea—shows that all 
the year round a strong parométnc minimum prevails ın the 
middie of the sea between Norway, Iceland, Jan Magen, and 


-khown Norwegian 
in a recfm 
of interest god 


Spi the censequence of which 1» that south-west winds 
always blow in the eastern part of this viz, along the coas» 
of Norway. Warm water is thereby forced up to Norway 


and Spitz en, even into the East Arctic Ocean The bottom 
formation of the sea, too, contributes to pieservo the h 
temperature. Jf & chart be examined of the depths of the 
North Atlantic Ocean, such a one, for instance, as is the 1esult 
of Prof. Mohn’s labours after the measurements of the Norw 
North Atlantic €xpedition, it will be found that fhe seas$ott 
between Norway, the Faroe Islands, I , and Jan Mayen, 
forms & besin & depth of a little over English fathoms. 
It will alsoebe t the No coast does not fall 
abruptly into this abyss, but that the Bottom along the whole 
coast slopes gradually down from the shore seawards to a certain * 
int where it terminates perpendicularly. In pier words, 
orway is surrounded with æ continuous ‘' bank,” which in a 
Ten contributes to preserve the high temperntue along 
e In the great bagn, however, the water is icy cold gt 
the bajtom, but against this the bank forms a barrier, 
whilst above the the warm water is withogt qny bottom* 
layer of cStd. It is the warm wajer which fills fjords 
and there preserves a° temperatme so high that if is somo- 


times than the mean tem gum of the and 
recibe of , 


under which the fjords do not 

great importance. If the tempetature of the sea-water iw 
e winter ¿contributes to raise the temperature of the 

air, it will in the summer have the oppomte effect, and 

cause the climate to be very much tempered aleng the coast. 

It is only in the fjords and adjacent dee that the temperature 

in the summer rises to a height unngual for the latitude. a 
In order to mog the relatively favourable clmse whi 


Norway enjoys Di Hesselberg supplies two diagrams. e 
first of these shows the mean tempefitfte of the air overe 
Effope the No @tlantic Ocean in January, lien qt 2 
is lowest, f 


therms are shown dor Mery fifth gape: 
now, for instance, the isotherm o*—the temperature of the mr 
—be followed, i& will at once be «egn how far ıt shoots ep , 
noithwards between Iceland» and Norway, in fact, nght above 

lat. 7o' N. In-tead of running east and west, it goes nearly " 
straight north and south, particularly along the wesbcoast of 
Norw@, which it féllows out its entire length, frpm the ‘ 
latitude of Tromso to that of Christi d. Hence it'deviates* @ 
towards Denmark, then runs into the Baltic, 1eturns tq Ham- 
burg, and thence runs in a south-easteri 
Europe, n@arly down to the Adriatic Sea. Here it firsttren. 
eastwards, across Turkey ind the Black Sea, Off the Nor- 
wegian coast, therefore, in lat. 70? N., the meam tempera- 


turprevails'in January as in them Europe if lat. 45°, 2nd 
even there the mean t is beni 3° tty hd 
might be expected accordmg to the latitude. t» other 
,fotherms have a smiļar course, as well as the tempemture af 
the surfgce of the sea. A great wave of parm water rolls up. 
* . * p 
i 


e* 
S . " * e. 
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d 


direction across e 
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E thee coast of Norway, apd may be tgced even to | TO PROVE THAT ONLY ONE PARALLEL CAN . 
P 


. e 
Another equally” foe ijllustraHon of We mildness of 
orwgy is Sm eee: diagrama ub tte 
way of comparison the 
PE ied that by thermal 
exists between the irme 
temperature actually 


remarkable. Thus 
Creer? the northernmost and 
"Nor Cape and Stab reach 
ere an in the sea outside most t probably ~*~ 25°C. These 
are certain] very remarkable? Eastwards, it decreases 
but even ere—whege the cold is very great in the 
winter—it never fal below + 7°. In the Baltic, on the other 
hand, it again ifses, as might be expested. 

Tn the summer, however, the condiuons Pe far from being so 
favourable. ‘There is, indeed, then a narrow strip of land, on 
the very 9werge eof the coast, whero the thermal anomaly is 
slightly w«sg/;ow. The lise for the o° C. &nomaly then follows 
the west coast, decreasing gradually seswards, whilst eastwards, 
across Southern Norway, it rises to + 4° C., and in Finmarken 
to + 70° C. 

For the further elucidation of this, fhe following comparison 
of the January mean temperatuge in various places on the globe 
in about the same latitude may serve :s— 


“thermal 
Bb cum of Jaly is ba uiri. dts It ma may 
anomaly is meant tho difference w 


rat mutuo eer aes 
the thermal anomaly i 
song” the s the coast of Norway, 
ontorles, 


I About 60° N. lat, œ a 
- To Tapes TS is ee 2 
ergen ses is ive 2: SN s o 
Stockholm .. — .. 0. 0 0. 0 - 3 
St. Petersburg m ze aoe .. — IO 
"REG I LOL Itt» 
Great Slave Lage . ves ES e —25 
North Coast o® Labrador .. -+ -25 
Cape Farewell is ve te m 2-7 
e Shetland Islands .. - oe e e 4 
e About 71° N. lat. : 
North Capet.. - s . -4 
South Novaya Zemlya... i . R0 
eM of the Yenisei wee e. =M 
Month of the Lena s -49 
* Point Barrw us ^. 39 
* i ie y enO © 3a 
Upemivik ..  .. i -20 
a yen ..., "M. 


c lobe where the mean temperature 
Š on he plob vin Werchojansk, in (he interior 


e scu eub — 48* C. in January, lies in the same latitude 
as Bodo, wheregt is — 2? C., dnd ou. with C Fo s Dew 
. users eee oe ae of temperature 
in a place, and contin series of observations are neces- 
; andarhen en consider the longest respons for for e usw. OQ be some given length taken at right angles to a 
lygextends over 100 years, and 
P lmica of vesterday, ahe. Nore egian meteors Ara alongeo P at right angles to OP, so that PR 
make a show. With regard, how8rer, to ane oin OR, Q Pe 
+ itch take piace in thetade ra rae spot adig aget Ley Be Oe eae bangs s 
Leer eee dabei Prog Rivieeinoey,! bk reliable Gata Then the angle P QR tends to become zero, * i 
Id e er on Wed ppl which the For the lines QR, PQ never become infinitely separated. 
addi pporters, viz. e periodi changes in climate goes ee EO COM OE detis ee TORUM de QUE 
ue to the precession of the equinoxes (with a mean period of | when o p becomes oo. 
about a1 g00 years), and to changes in the eccentricity pee * (a)Let a line PQ move at right angles to oP, so that PQ = 
e "It is, Mbwever, to a shorter e|? "Den Créüse limit, increases 
maang but the nly one which has found any mpport a they limit, UNE me Pda "$T 
wating; only one which bas found any support ıs the is some finite 
k TAE the perpen- 
eleven-ftar peri that of th to that of the sunsp@ts, which* dis dedon des on oF ASA Au A MR 3 
Dine with o terrestrial magnetic phenomena. The same thing is evidently true for all angles less than Qo P. 
hag eveia been aitempted to.bring tho fall of rain and mow Tien either it ur tano ail aa ici than a rMht angle, in 
Mile a certain laf, and, as some maintain, wih succes; | which case it can easily shown that only ono parallel can he 
REN th fiivanged in EE of such a grawn from a given point to a given line 
theory “tye far from being conclusive Or, there 4s some limi le, dod for which dao falis at 


I cx Pie Drs Addon’ the Rh Aumcpin, Section 4 de ©, i and for aiy greater angle < 


Marone qol Nedy. pp- eso and s3: 
"e. 44 e 3 e : 


e 1° m 


BE DRAWN FROM A GIVEN POINT TO 4 
GIVEN STRAIGHT LINE r 
(1) [ET P and OQ be two lines at right angles, and let 
BN non along. them fomo, so that OP always 
— OQ. Then PQ always > OQ or OP. 


Hence if 0 Q increase without limit, PQ must do s0. 
Let ON bisect the POQ. ThenN PQ. 
Then. if oQ increase without: Umit, Qi- dossi iso (QN = 


4 QP). 

dto q be taken along oN 20d Qo >QN. 
Hence if 0 Q increase githoat limit, Q Q' does so. 

Similarly bisecting’ qoa by OM, we can show that QM 
increases t limit with OQ, and so on by continual 
bisection. Hence— 

If two straight lines meet at any angle, dicular from 
a point of one on the other becomes when that point 
is at infinity. 





Fia, 1. v 


Fia 2. H 








angle) Q P falls at some finite 


e e n n 


s 
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LetQoP be this limiting angle. Take R on OP, and draw 
RS to Qat oo along 0Q. 

Then if sis at oo, the perpendicnlar s? falls at an infinite 
distance from, 2. 

. Angle P R £ not greater than POQ, and it canngt be less 
(Enc, L r6 and 27). 


estela age ar saorane onu e at 


T ay ther straight line through r becoming infinitely 
eatr RS must cnt 0 Q in some finite point. 
rio qm d parallel, x s, can be drawn to a given 
oQ. 
Ry moving O Pelong O'Q always a! the same angle, Q OP, we 
can show 


"ron a gien point only one pull can be drawn to a given 
This theorem, therefore, must be true, E. BuDDEN 
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d SCIENTIFIC SERIALS 


American Journal of Science, October.—A dissected vol- 
canic mountain; some of its revelations, by James D. Dana. 
Here the, author. returns to the subject of pe IM of the 
Society Islands, alread described by. in 18 
ius d lied by the Dare E ET 
The ol one, tame opo een Vh how e diectéd monk. 
tain, with valfeys cut profo&ndly into its sides, and la bere 
the centre to a depth of from 2000 to nearly 4000 feet w the 
existing summit, As shown on the accompan di he 
vall a a a s qp etie: M that the 
lass lanl a complete this apron Mie inner gag egies 


volcanic mountain. The in is shown to be com- 
not of lava-beds, there no horizontal lines, but of 
ect cBlumnar formations, g vertically in the anstrati- 


mass quite to the summit. 
great a height at the volcano’s centre is attributed to 


of continuously liquid lave in the region of 
sera conduit of the cone. A comparative study of MEL 


i crystellme 
: igin of esie. 
of the Lake Superior ced Joc Rejecting “the 


once carbonates | to those of the coal-measures, which 
by a process «of ion were transformed into the various 
kinds of formations now in this region. — 
Further notes on the artificial lead silicate Bgnne T 


tory roesting-furnace, yielded 7 ds PbO, 17'11 SiO, NiO 3°06 
(coarse crystals), 79°93 | 3 PbO, 1 18°51 SiO, and smaller quantities 
bal Limonite 


1 
i 
Esg 
i 
H 
J 
og 
Fg 
M 
i5 


The object of this inquiry is to reine directly the carbon 
relations of steel as a function of the temperature (o° to 400°, 
400° to 1000") and of the time of with full reference" 


amination ofthe large collection belonging to Harvard College, 
containt petala tor cherie eniti ee of this Saa, 
leads to conclusion*that masses of meteoric iron are 

broken off probabl im with the air, and shows 
Ing cleavages parallel to the of all three fundafnental forms 
of the system ( cube, and dodecahedron) ; 
further, the Widmanstittian and Neumenn linets 


themselves arte sections of- planes parallel 
e in every gradation 


Widmanstatten’s 


tions of impuiities during the process of 
meteoric iron from Texas, by W. Earl Hidd 


here described and ill 


d vado m 


io these same 

the hsoajest bands 
finest markingw with no patul brek, the fe 

being, reover, duo to-the 


Cusick on Juhe 10, 1882, near Fort Duncari, Maverick : County, 


Tops It weighs over 9 
wi knife, and consists 


as egia 0'25, with faces 


E Sui Caled, by S eof p: 


Pa 


with formula ALSO, 
protoxides and water, the increase being 


Peer a an 
Thag of Colorado is 


Et 


sence of olite.— er notes 


Glorieta Mount, Ni 


M LM ee 


occurring in the same locality. 


fit and carbon ; 
erii eke e 
F. L. Sperry. The 


on metébric iron 





SOCIETIES AND ACADEMIES 


chair.—An extgact 


-@ = 
* Lonpon 
Zoological Boele 
F.R S., 
letter to ihe President 


teining some notes on the distribution of the Anthro 


ofr 54 is quite is sabe ra at var: 


| November 16.—Prof. W. H. Flower, 
was read from 8 


Dr. Emin Bey, dated 
Wadilai, Eastern Equatorial Africa, January 1, 1886, and con- 


Apes 


in Eastern Africa.—A letter was read, addiessed to the Secre- 
tary . Chr. Lütken, of 


some on as to the 


en, F.M.Z.S., containing 
Z.8, com- 


of Chire, s 


—A letter waf read from Dr. A. B. M 
some remarks by Mr. K. G. . Hegke on a 
in the Dresden Mumet. — 


municating 
F.R.S., ited and made remarks on a specimen i Ms. 


portion of 


the skin of some mammalm@and received from Moreton Bay, 


Australia. —Mr. H. Seebohm, F.Z. S., exhibited a skin of what 
fronged 


considered to be a 


gxample of the small form of gne Whif- 


fronted Goose which had E been obtained on the coasts of our 


pons A account of the species of opterous insects 
which he obtained st Mhow, Wem of Leite commu- 
nication was read from Dr. R W. Shufeldt, C.M Z.S., contain- 


and 
Dr. R A. Phili 


Sclater ` exhibited 
*pparéatly 


fer which the name of S. 


C. M.S. con 


a prelimina 
pf some of the P iu aut Fishes of ts cone. of 


head of, anf made remeis spon, dn 
spocits of Garelle fom Somali I d. 


VA 


Sunt, pue 
Sir K. Owed, Prof. Ray 


b 





Geological Society, No 
F.R S., Premdent, inghe chair— 
eo Assheton, Frarfcis r 

1, M.A., John Wesley Carr, Thomas J. G. Fl 


ber 3.—Prof,e J. W. Judd, 
Howe Arnold-Bemrose, 
er, Rew Joseph Camp- 
Thomas 
Fyrster, Edmung Jo e Garwood, Samuel Griffiths, 
Dr. Fredenck Henry Hatch, Ph D., Robert Tuthill Litton, 
Frederick William Martin, Richard D Oldham, Forbes Rickard, 
Albe Charles Sewmd, Herbert William Vmtner; and Charles 
D. Walcott weie proposed as Feflows of the Society.— 
following c§mmunications were read :—On the skull and d&t- 
tion of a Triassic Saurian, Galeaurifs Waniceps, Ow., by Sir 
Richard Owen, K.C.B., F.R.S. The authgr referred to a fossil 
skull from the Triassjc sandstone of South Africa, which com- 
bined dental characters resembling tMose of a carnivorous mam- 
mal with the cranial stru of a Saurlan. The structure was 
described and ed in Owen's ''Catalogue of the Fossil 
Reptilia of SAth África," under the 


jc title of Galesaurus, 
as belongingeo a distinct sub-order ‘of R termed Therio- 
dontia.e The characters of the skull and teeth of the original 


specimereof Galesaurus have beep brought to light by farther 
dgvelopmegt. In both the t pecimén and that fuel re- 
ceived, the reptilian nature of the fossil 1s indicated by the le 
occipitel condyle and other features. The chief difference from 
a mature male of a placental or marsgpial carnivore is the evi- 
dence of a primoidial ‘‘ gujlet-tract." Further details as to the 
structure of the skull were given, more especially with reference 
to the orbits and nasals. palatal region repeats the same 
general eharacters as 1n previously described Theriodqats. The 
angle of the jaw is not produced, as in the* e, beyond 
The articular element, In general shape and bqny strength the 
mandible of Ga/esaurus resembles of a mammal. 
dentition [s so much better preserved in the new 
in the type Galesaur as to call for description an 
In four of the upper molars the entire crown is preserved ; it 
shows lem | and greater breadth than appears in Wse*pre- 
Ligh edie is moderately curved externally, and triangu- 
al ; tl base is flatked by a short cusp before dhd behind, and 
the corresponding pargiùs are finely crenulate, as in the molars 
of Cynodracon, 6 incisors are eight in nuber in both upper 
and lower jaws, four in each premaxillary, opposed “br partially 
einterlocking with the same number in each mandibular ramus ; 
they have longish, slender, simple-pointed crowns. The canines, 
one on me of both up ind lower jaws, have the same 
lanigriform shape and sire of crowrfus in the original fossil. In 
the rigtt maxillary bone the long deeply-planted roat is ex- 
posed ; the corresponding part of the lower canine is similarly 
exposed 1n the left mandibula ramus. Nọ trace of successional 
teeth, as m or@inary Saurians, has been fodad. Both crocodiles 
afd pus na have two orsmore teeth of ganine propóitions ; but 
the or shows how they differ from those of mam 
deu and Gale@&eris. A similar character and disposition 
of d ive cavines 1s shown by the fossil jaws of the oolitc 
extinct carnrvorous i eg. Mt tras. In the 
iaswic Labyiinthodonts the destructive and prehensile laniaries 
would, by position, rank as incisors rather than canines. In 
existing lirards&he dental series has more uniformity, and the 
cement-clad roots contract bony union with the jaw-bone In 


e» Calesaurns the teeth, besides g , as in mam- 
m byftheir differential characters, are gap ted freely in 
ets, the cold-b character being chiefly manifested in 
the greaterenumber following the ganines, and in th 
a Wat of distinction, ly, the au remarked og the 
reptili cter sh bythe oolitic mammal Amphi! kerium, 
and also by the exi Australian My mecobins. He es 


on the degree of resemblan#e manifested by th@ teeth of the old 
Tnassic reptile of South Africa wit the exceptional characters 
of some of the low Austreian forms of m —The Cetacea 
of the Suffolk Crag, by R. Lydekker, B.A., E. G.S. Thi paper 
with notices of ious contributions to the subject 
Kester, Prof. Huxley, and Prof. 
.PFlower, In the preperation of a catalogue of the specimens in? 


th® Bri Museum, the author had had occasion examine, 

the co ion of Cetace from the Crag, not only in Museum, 

bnt also in the Museum of Practical Geology, that of the Royal 
useum, besides 


egni& and in the Ipswich jsit- 

els. I OnE several afai- 
also numerofs emenflations of specific 
per fow laid before tte Society, 


College ofS 
oe collections at 


tions tp the fauna, an 
mmes, were noticed in the 


Prof. Re UCET as to the Di affinities of the 
English. rag Cetaces were confirnfied by this comparison? De. 
e e. 
* 9e d | , 7 > . e. 
e E : 
e 
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or? 
tailed notes on the specimens examined and the species identi- 
fied were given —On a jaw of Hyotkerinm from the Pliocens of 
India, by R. Lydekker, B.A., F.G.S. Colonel Watson, the 
Political Resident In Kattiawar, had recently sent £o the author 
a fragmeng of a left maxilla with the three true molars, from 
Perim Island, in the Gulf of Cambay. The specimen belonged 
to Hyothertum, and apparently to an undescriped species, the 
differences between which and the several forms previocsly 
known from various European end Amatic were pointed 
out. The author also called attention to the atin mean 
of found in the beds of Perm Island, and to the affinities 


of the genus 27 ‘waz with the recent Sws and Dicoty/es on 
the one hand, and with fhe Upper Eocene C&arefo'amur on the 
other. 


Physical Society, November 13.—Prof. Balfour Stewait, 
President, in the chaii.—In opening mhe profeedings, the Presi- 
dent referred to the loss w the Society shad recently 
sustained by the d of Prof. Guthrie®®.R.S., the founder of 
the Soclety, and his predecessor in the chair." In the capacity 
of Demonstrator, Prof. Guthrie competed mateiially to the 
success of the Society's meetings, and decease 1s deebly re- 
gretted. The President also announced that the Council were 
considering what steps should be taken to commemorate the 
late Dr. Guthrie, and that a circular containing their views 
would be placed before the members ın the course of a few daps. 
— The following papers were then read :—On the peculiar sun- 
rise shadows Adam's Peak, in lon, by the Hon. h 
Abercromby, F.R.Met.Soc. The author prefaced his descrip- 
tion by an extract from a paper on the same subject by the Rev. 
R. Abbey, read before the Physical Society, May 27, 1876, in 
which the explanation proposed is that the effects are caused by 
total internal reflection, as in mirage, the difference of 
alr-density being, in this case, due to the lower tem at 
high altitudes. e author pointed out that Mr. Abbey neglects 
the difference of densyy due to elevation, and th&t his own 
thermometric observations disprove conclusively any idea of 

i The chief phenomena observed were : (1) the appeat- 
ance of a circular rainbow with spectral figures near thè top of 
the shadow of the peak; and (2) a peculigr ri of the bow 
and shadow, which seem to stand up m front of da observe.3. 
Both these effects are traced to the existence of mist-clouds in 
the vicinity of the shadow. Two dark rays or brushes were . 
seen to shoot ou agd upwards from the circumference of 


the bow in directions nearly cofnciding with hbe prolongations 
of the of (he shadow, wherfeseen proj n the lower 
must-clouds, but the author does not attempt to explam this 


phenomenon9 On one occasion a second and outei bow was 
seen. The times during which the phenomena were visible were 
too ahort to t seatant observations en, but tae 
diameter of the Inner bow was estimated at 8° to 12°. A totally . 
distinct of shadow is sometimes seen from Adam's Penk’ 
just before, and at the moment of sunrise, which seems,to stand 
up the distant sky. The author found a similar effect 
at Pike's Peak, Colorado, which is visible only at sunset, Mr. 
G. Griffiths remarked that he had often seen similar appearances 
in Switzerland. In answer to questions by the Premdent and 
Prof. S. P. Thompson, the author sald the reason why the 
shadows were seen from Adam's Peak at sunrise, and from 
Pike's Peak at sunset, gras that the configuration of the land on 
the west side of the former was similar to that on the east mde 
of the latter, beth being low, whereas the opposite sides we 
igh, fhd therefore unsuitable for showing the phenomena. In 
cases he believed the a ces were due to the shadovz£*, 
bemg jected on cl of ded matter in the air at 
various albis He had not Toiled whether the colours we-e 
reversed in the second bow seen fram Adam's Peek, but ob- 
“served that this bow nearly, but not quite, touched the inner 
one.—Note on the re is mo tees Y 
W. Clayden, M.A. (R . Reinold, Secretary. 
author proposes to determine the volunt, P, of the mercufi by 
measuring the ca , €, of a detached plece of the same tube 
of known length, and thence inferring the volume of 7 degrees 
of the thermometer tube, the length of which is equalto that 
of tie piece of tgbe taken. Ry assuming the wife of a (the 
coefficient of bod expansion of m the particular 
Kind of glass) to be known, the volume of in the 
thermomete? can be calculated, since ¢ = fa F. . Rucker 
remarked that there were often considerable differences in the 
sectional area of different parts of the same tube, and hence fhe . 
- * e." 
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method would probably not be very religble,.— On the motion 
of the President, a vote of condolence to Mrs, Guthrie in her 
ead bereavement was passed unanimously. 


Royal Meteorological Society, November 17.—Mr. W. 
Ellis, F.R. A. S., President, in the chair.— The followfhg were 
elected Fellows :—Mr. B. A. Dobson, Mr. T. Gordon, Mr. H. 
Mantle, Rev. J. Wgtson, and Mr. F. Wright. —The papers read 
were :—The gale b osx I5-16, E over the British 
Islands, by Mr. C. Harding, F.R. Met. Soc. The storm was of 
very exceptignal strength in the west, south-west, and south of 
the British Islands, but the principal violence of the wind was 
limited to these parta, alth the force sof M ate erpel- 
enced generally over the whole kingdom. * By the aid of ships 
observations, the storm bas been tacked a long distance out in 
the Atlantic. It ADD to have been fo about 250 miles 
to the south-east of Newfoundland on the 12th, and was experi- 
enced by many ocean steamers on the 13th. When the first 
indication of & bad weather was shown by the baro- 
meter and ag our western ou the storm was about 
500 miles to the west- -west of the Insh coast, and was 
advan at the rate o ly 50 miles an hour. Thecentre of 
the disturbance struck the coast of Ireland at about 1am. on 
the 15th, and by 8 a.m. was central over Ireland. The storm 
traversed the Irish Sea, and turned to the south-east over the 
westein Midlands and the southern counties of England, and 
its centre remained over the British Tales about 34 hours, having 
traversed about 500 miles. The storm afterwards crossed the 
English Channel into France, and uently took a 
course to the ndtfh-eastwards, and finally bee u oter Holland. 
In the centre of the storm the barometer fell to 28°5 inches ; but, 
as far as the action of the barometer was concerned, the principal 
feature of importance was the length of time that the i 
remained low. At Geldeston, not far from Lowestoft, 
mercury was below 29 inches for 50 hours, and at Greenwich it 
was similar 1y jow for 40 hours. highest recorded hourly 
velocity of thë wind was 78 miles, from notth-west, at Scilly on 
the morning of the 16th, but, on due allowance being made 
fo. the sgually character of the gale, it is estimated that in 
the squalls the velocity reached for a minute or so the hourly 
iate of about 120 miles, which is ent toa pressure of about 
70 Ibs. on the square foot. On mainland the wind attained 
a velocity of about 6o miles an hour for a considerable time ; 
but, tvithout question, this velocity would be tly exceeded in 
the squalls. In the eastern parts of d the telocity scarcely 
amounted to 3q milfs in the hgnr. force % the gale was 
very piolo At Scilly the velocity was abové 30 miles an 
hour for 61 hours, and it was above 60 miles an hpur for 19 
hours, whilst at Falmouth it was above 30 miles an hour for 52 
hours, The erratic course of the storm and its slow rate of 
travel whilst evt: the British Islands were attributed to the 
pce of a barner of high barometer readings over Northern 

pe, and also to the attraction in a westerly directien, owing 
to the great condensation and heavy rain in the rear of the 
storm. The rainfall m Ireland, Wales, and the south-west of 
England was exceptionally heavy. In the neighbourhood of 
Aberyst with the on the 15th was 3°83 inches, and at several 
stations the amount exceeded*2 inches. Serious floods occuned 
ee Delon A most terrific sea was also ex- 
pei on the western coasts and in the English Channel, 
and the number of vessels to which casualf&es on the 
British coasts d the gale tell their own tale of its’ violence. 
Tb total number of casualues to sailing-vessels and steam-ghips 
wpe 158, and among these were ave sale and one steam-ship 
abandoned, five sailing- and one steam-ship foundered, and forty- 
two sailing- and two steam-ships winded, During the gale the 
life-boets of the Royal National Life-boat Institution were 
launched fourteen times, anf were ental in saving thirty- 
mx_lives.—The climate of Carlisle, by Mr. T. G. Benn, 
F.R.Met.Soc. This is a discussion of the observations made 
at th Cemetery. gThe mean tem for the twenty- 
three yeni (1863-85) was 47**5 ; the absolute higest was 95° 
on July 23 18% and the lowest —5*'5 on January 16, 185; 
The mean annual rainfall was 29°80 inches ; the greatest monthly 


fall was 7°84 igches in July 1884, and the least,o-30 inches gn 
januaiy 1881. The average numMr of rainy was I74.— 
ts of hourly reading’ derived from a Redier ph at 
Geldestof, Norfolk: during the four ending ,February 
1886, by Mr. E. T. Dowson, F. R. Met. —Results of obser- 
vations teken at Delanasan, Bua, Fiji, during the five years 
. . e e a 
= e 
b : ° 


ending Decembey 31, 1885, with a summary «of resultw for ten 
years previous, by Mr. R. L. Hèlmps, F. R.gfet. Soc. 


Anthropological Institute, Woventber 9.—Mr. Franch , 


Galton, F.R.S., President, in the chair.— Phe election of the 

following new Members was announced :—G. Va, Hambleton? 

D. F. H. Hervey, W. R. Reid, M D., R. J. Ryle, M.A., 

M.B., and W. T Stanley, e F.G.S.—Prof. Flower exhibited 

some of Dr. Otto Finsch’s of natives of the Pacific Islaitds, 
doe, 


and e some general re on the collection: = Azpaper by 
Interpretation of one of fhe Copan 


Dr. E. T. Hamy, entitled '* 

Monuments,” was read. this paper the author traced a re- 

semblance between tha symbol found upon a and regular 

convex stone at C8pan and the Chinese-'' Ta-Ki,” and act 
where 


that the presence of such a bol in the ruins of Co 


there exist so manifestations par E ous art 
so closely allied to the arts of the OldéVogd, furnishes 
a fresh proof in support ggf th’ theory of an Asiatic influence over 


Amencan dvilisation. —An exhaustive paper by M*. H. Ling 
Roth, on the aborigines of Hispaniola, was read. > 


e nd 

* SYDNEY e . 

Linnean Society of New South Wales, September 29.— 
Prof. W. J. Stephens, M.A., F.G.S., President, in the chair.— 
The following papers were 9ead :—A revision of the Staphyl- 
nide of Australa, part H., by A.'S Olif, F.E S., 
Assistant Zoologist, A ign Mufeum. This pert, containing 
the members of the sub-family, Tackypørina, 1s another con- 
tribution toa genaml revision of the family No marked 
Australian forms have been found, and the P» 
ordinary Fhe genera Tackyporus, Tachinus, and Boli- 
tonius, Ze ded to the Australian faune. With this instalment 
is issued the plate (viL), which would have accompanied ‘the 
first , but for an unfortunate accident to the artist.—Notes 
on wb up kr. examination of water from the Sydney 
supply, . L, by Dr. Oscar Katz.—On a remarkable Bac- 


terium (Streptocoecus) from wheat-ensilage, by Dr. Oscar Watze’ 
This 


per contains a brief descmption o 
(Streptococcus), obtained from a sample enouldy wheat- 
ensilage which, son time ago, it will be remembered, came 
unae aue notice in connection with an epidemic which 
attacked some horses at Coonong, N.S.W. This micro- 
organism shows characteristic features in its pure culfryations on 
or in different nutrient soils. ẹ Inoculations of this fnd other 
microbes f; in the samples are intended to be made shortly 
upon lividg snimals.—Notes on Lindes trichemaneides and, 
on Crowes, by the Rev. W. W. Woolls, M.A.°PhD. 


a Micrococcus 


Dr. Woólls makes somm remarks on the first of hese, a fem * 

common in Mew Zealand, but not untl of late ine 

New South Wales. He°also exhibited a en of Creta 
and 


exalata (E. Cromei, v. M.) from the Mere: 


marked differences from the C. saAesa of tho flora Mr. 


forms are of the e 


Bettche, however, of the Botanic Gardens, had collected a & ” 


specimen which was distinctly intermediate, and which probably 
may unite the two E. sahgnns and E. exalatus agan, 
according to the Baron's first determinaton.—Notę on a - 
nnthodont fossil from Cockatoo Island, by Prof. Stephens, M.A. 
The Pre-ident read a notice of a fossil [ab inthodont, probebl 

Mastedensaurus @., recently found at Cockatoo Islami, and, 
pointed out the concĦsions to which this fossil, the Cagazeducs 


of Queensland, and the Hatlria of NeweZealand, lead in . 


055. 


regas&i to the ancient Reogrgphical conditions of the souther,e 


J.J. 
new 
ous to New 
introduced from the 


1L, b 

Fletcher, M.A. TE bud paper aig Sag van o uta 
ies of earthwogns, of w. fi 

South Wales, one is supposed $o have Dots 
Mauritius, two are from land, agd one is from Dernl 
daland, Torres Straits, include a new species of Perret 
genus ZA , & few species of Cryptodriins, and seren 
species o 


wajl-marked groups: the one characterised by the possearign of 
complete circles of sete, and by the presence of two czcale 
appendages ef the large mtestine in. ent xxvi. ; the ther 


hemisphere.—Notes on Australien ione ren 


ersed by having incorfplete circles of setse, and no intes- ° 


tinalcseca. To the first group bel 
qielan ati Darnley Island ; the inttodued. s 

emarks are also mgde upog a {fr worn from Percy Island," 
*yhich were collected d the Chevert Expedition, and which e 
ar? now in the Maclea useum, bot are immatnie er not 
sifficientig numerous io admit of satisfactory description. —Notes 
. 7 ^. "D 
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the species from Noth 


a 


Uu e 


Perichata, The last-named are separable inff trose 


* 





on some*New Sodth Wales fishes, by Dr. Ramsey, F.R.S.E., 
and J. Douglas-Qgifby, Thecommon Jew Fish of] Port Jackson 
19 here described unde?'the nane of Sasna »dblecta, the authors 


ertainari, andas. eria rca the species to which it has 
been hitherto referred. Evidence is also that Ca. 


mus reevesti, Rich, is not, as has geen stated, the female of C. 
cumidreis, C. and V. M 
3 Paris 
Academy of Sciences, November 15.—M. Janien, de la 
Gravière, President, in the char.—Letters 
from M. de F the duit ab Pet bon 
Resident-General in Annam and T@nquin, and Member of the 
Academy, the President qnd M. Vulpien followed with some 
remarks on the gyat services rendered to science by this distin- 
puse phyffologist. Reference wis 
his researches on the action of light on 
Hide cea Ga ke duci bol paesc eid 
, and ferments by increased or diminished 
presare gf Senos pane of carbonic®acid, and of oxygen.— 
small planets made with the large meridian 
Gisele of the mall pants mad the second quater 
of the year 1886, communicated by M. Moucher N 
observations made by M. .P. Pulseux on Pallas, Juno, O 
Electra, Urania, Europe, and, several other minor s dd aro 
here into relation. with the ephemerides either of the 
Nautical Almanac, Ast orgthe Berlin 
akrkuck, —Resesrches on the ate by MU Banco 
resh researches areshere re me reru decompositions 
which reveal in the insoluble tribesic phosphates the existence of 
two distinct states: one colloidal, am unstable, answer- 
g o fie mani old constitution of the soluble phosphates; the 
and stáble in which the three basic 
Sie tages ist n The phomphites of 


e, manganese, 

Es specially considered. Observations of 

innecke’s comet) by M. L. Crus As observed during last 
September at tlt O of Rio de 


of a nebuloaity i Pc ere 


presented the & 
e Dnm clearly defined nucleus, of somewhat circular form and 
ht lurginous intensity. —Note on Abel's theorem, by M. G. 


Humbert. wn the flow of a gas oll igh (eA of 
limited capaci&y, by M. H The question here dealt 
mi a to determine the required to fill a æceptacle 


ait at en tullial presare ac and placed in communi- 


cation wi ae Nie yer a cag pressing at a 
Erbe was fol- 
remarks Me Hien oe i Gen on this 


fea confirmation of his ova theories an the flow of gases. 
etic field produced by an electro- 
eference is made to M. Marcel 


p ments made.—On the specific indu power and con- 
owes BF Bd relation between ctivity and ab- 
. Curle.—On the velocity of dissociation, 
* by M. t is shown that the results drawn 
~ oE velocity of dine may valuable deta 
the presepce of the es ous compounds ; bat 


com 


of sera few are here communicated, 


[.Vov. 25, 1886 





the Amerie” Skale Kepermentd rusardes om Qe qu. 
the Americen Simig.— es on the - 
te conte Ra eim destitute of germs, by M. 
Gaston Bonnier. The researches carried out by the author 
since 18% have resulted in the complete reproduction by syn- 
thesis of a certain number of species of lichens under m 
fully confirming the views generally held regarging the compl ex 
eda of these vegetable organisms. The rgpults clearly 
that a lichen is Srmed by the association of an Alga ard a 
fungus.— The avifauna of the Mentone caves, hg M. Éile 
Rimère. T eg acid deg 
survive primigenius, but their present distri- 
M oe d differs that of Quaernar times, many 
ern disappeared from the Mentone ct, owing to cliratic 
changes, the destruction of forestas and ie chase.—On the 
Jurassic Echinidw of Lorraine, by M. Cottean. The re- 


searches made by the author in this branch Of pelseontology show 
that in Lorraine the Echinidm follo the same fine of de ere oP: 
ysiolggical study of 


ment as in other ae regions. —A 
ory function in singers, by M. e Pitan Obser- 
vations made in various institutes show the quality of the 
voice is inherent to the expiratory type adopted by the subject, 
whether unconsciously or acquired by special traimng.— 
Bacteriological studies on the Arthropods, by Mone 
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THURSDAY, DECEMBER a, 1886 such an accemplishment pas become sommon &o all, and 


therefore gives its possessor mo sup&tiority, this is rather. 
doubtful, thogh the raising ©f a whole class to the capa- 
cities of artists and engineers wilf very likely adq to 
republican equality. 

While England has dor years encouraged the tegching 
of drawing, and, the year before last, made it a part éf the 
“edfication of all boys in elementary schools, ifthe United 
Stutes a sense of its” importance has been only slowly 
making its way. Recently, however, the Senate requested 
all information on the eubject of industrial and high art 
education in the United Statessto be laid before it by the 
Education Bureau. This work was cofimigted to Mr. J. 
Edwards Clarke, @fready the author of a Cigcular on the 
subject published in 1874, which excited so much enterest 
and drew so much furthe» information tht it's repro- 
duced at p. 487 of this volume, having now, the autfor 
claims, some little historical interest, the meagre list 
which it contains of arg institutions in the country at that 
date contrasting with the changes already brought about. 
The Bureau had already decfded to prepare a much more 













































INDUSTRIAL EDUCATION IN AM€RICA 


Industrial High Art Education in the United States. 
Part L "Dgwing in Public Schools.” By J. Edwards 
Clarke, A.M. (Washington: Government Printing 
Officep 1885.) 

(CHANGES required in school training, in the substance 

as well as in the method of it, are now felt to be a 
vital question to the political economist and the law- 
maker, as well as to the moralist. While the old appren- 
ticeship system Yas in its vigour, the youth was taught at 

school the three Rie and whatever other branches of a 

liberal educatfon his parents could afford, and for seven 

years after that tecRuical instruction was given to him in 
all the branches of the trade he had chosen by his master, 
the best teacher that could be found in those days. But 
under the influence of machinery that system has com- 
pletely collapsed, and the feeling is rising everywhere that 
something must be done at school to replace instruction 
given of old by the master. Theorists insist that nothing 
short of a technical school, where each trade is taught 
from beginning to end, will sufficiently replace the care 
and the interest of the latter, and they hold up the Russian 

Strogonoff school as an example of their being taught in 

this complete way and triumphantly compare its work 

with that of the best manufacturthg countries, They 
urge that in a system of public education like that of the 

Unite? States it is a serious fault that, while a classical or 

professional education is provided free for the youth who 

desires it, technical instruction is denied to a far larger 
body of mechanics who have as perfect a claim to the 
education they require. In Stockllm tMe experiment of 
every elemqntafy school peving a carpentgr's and joiner's 
shop attached is being tried, but the impracticability of 
carrying on in every town schools where isfstruction in 
each art can be efficiently given to the Iabouring classes 
has left thé feaching of theorists little else but theory, and 

-a technical school giving instruction in the que or two 

principal trades of a district is all that can be looked 

for. : ^ 


the earliest efforts of writers of all views ın all parts gf 
the United States and in England; &n account of their 
failures and successes, and especially of the Massa- 
chusetts success ; with information as to planning 
schools of high art and public art-museums ; lists of 
art-pifblications and materials; extracts from forei 

official reports as well as from othe foreign nfates#al. 
This, even before the Senate’s ComnBsion enlarged its 
scope, wassuffifient to make a tolerably voluminous work. 
But a source of disorder and much repetition has been q 
series of delays in its publication. It was camplete for 
publication in 1877, and yhile in one artige” Of that date 
criticigng the few artistic buildings which New York 
could show in 1875, it wejoices in a later one aj the im- 
provément there 1,1885, and the artistic taste displayed 
by its ardhitects; it was ready ggain in 1880 f corrected 
again for 1882, and statistical tables down tō 1881-82 
printed, which again it is promised sf be sup ted 


the fourth volume to which this work is to reach. It was 
printed in 1885, and inserts publications of that year, yet 
quotes from an "unpublished? report of'the National 
Educational Association held ip 1884 ; and it is still only 
promised to te public at this year's end. Sinc@this gne" 
volume extends to 1100 pages of, forthe most paft, small; 


One item of education, however, has made its way in 
most European countries, as being a help to all technica] 
work, encouraging observation and correctness, and 
enabling such observation to be registered and expressed. 
It is here asserted to be a qualification for nine-tenths of 
te occupations into which all labour is divided, gnd is 
evelcomed by the most advanced supporters of technical 
schools as the first step. Reading, writing, arithmetic, 
and drawing are now to be fhe four fundamental studies. 
“A knowledge of it is efsential in Tpany of the studies in 
the schools of science, and especially useful to all engaged 
in the profession of teaching. More doubtful assertions 
arefthat like other tefhnical teaching it doe& not neces- 
sarily interfere with or hinder other work, and that it 
positively assists in learning to write ; this latter having 
the authorify of the London &chool Board, as well as that 
of an American writét quoted in this volume. The rise 
in valde also in the labour-market of each meahanic who* 
has the power to draw or even understand a draw ng of a 
meghanical arrangement is often insisted upon ; but when 

VOL. xxxv.—No. 892 . > = 


an encyclópeedia of informationbeartng upon the girawıng ° 
question, of value chiefly to two classes of men, vir. 
school teachers®who will find nothiftg wanting, and earnest 
advancers of art education. For upless the general public 
in America be far different from our own they well not be 
led info the study of the subject by such a publicagion. ay 
this, and in its present form it must quite fail of the 
general effect upon them aspired to on p. xxx” The 
fourteen apers by the, compiler with which th® work 
opens would be appropriate for rousing attention if dis- 
persed oves the country in the most harfdy ferm ; in their 
present position, their énflafed anf impetuous style is 
inconsistent with the idea*of exactness to be £xpected m 
*this of publigation. , 
» : » P . : è : AY e? 
. à E i . | 


by tables reaching down to June 30, 1885, at thé end gf * 


As lite as 1876 the introduction of deawing ito the.” 


comprekensive work, which should combine a lwstory of « 


punted matter, the whole work may be looke uponas > 


ed" 


* to qualify a majority of the working classes for artistic 





public schowls was booked upon as a novel preject in the 
United States ; fos While MreClarke considers that Eng- 
lanhas spent “an enormousaggregate of fhoney in the 
work" the Amqicarfs, so profuse in other educational 
expenditure, have been strangely apathetic in the matter. 
One on given is that dumng the Middle Ages 
the Church and the aristocracy were the great patrons of 
high art, ang this bred an instinctive dislike to its purstit 
in the minds of New England emifrants. But besides 
the delineation of Nature and of all her fo of beauty, 
the minister of culfivated wealthgand luxury, there is 
another branch of drawingsof the highest importance to 
nearly every gecMenic in these gays, vir. geometrical 
drawing, the foundation of all indust®l art, leading up 
to the alaborate perspective of a complicated machine. 
Both brafiches®are of course «equired in many manu- 
facfures. Which shall be pursued with most energy in 
any town must depend upon its staple trades; in some 
few businesses, as in watches ang woven fabrics, ,the 
mechanical and the ornamental have about equal claims. 
The same idea, that drawing fneant ornamental art alone, 
and that its chief results would be the sort of things that 
acpomplished young ladies bring home after a few terms 
of learning drawing,*established itself in theaminds of the 
ratepayers. To meet this the general tone of quotations 
through this report is that “industrial drawing is of the 
most practical nature, and has nothing to do with pictures 
of old ruins, landscapes, &c." Yet elsewhere Mr. Marke 
is osè contemptibus towards any who wish to confine 
the drawing taug in any school to “that part of it 
directly related to industrial interests " ; arfd the teaching 
gf the self-willed Haydon, of whom he gives a long ac- 
count as the victim of cruel and ignorant persecution of 
“ aristocratie topnoisseurs ” but gs an apostle of art to the 
commons people, is just as confidently quoted with no 
quadificatipn. Haydon’s teaching js that the study of the 
nyide human is the best qualifigtion of an sitist 
fomany mahufacturing business, and every one @olding a 
different Opinion is dismissed by Mf. Clarke with con- 
tempt is neces for high art teaching is a hard 
* dgctrine, and ceftainly discouraging to those who hope 


producers or intelligent machinists. Perhaps it only 
resolves itselffinto the explanation given on p. 482 by 
Mr. Sparkes, and supported also by the quotation from 
“Mr, Willmm Morris, that “the greater ipclfdes the less, 
and that © an artist ig well able to delineate the “subtle 
a iy 7 of the human in a complex attitude, he js 
nee like to fail in werkigg up a fily or a rose P and this 
is only in accordance with Mr. Stetson’s teaching quoted 
on b. 649. Still a superi&rity of French ofer German art 
designs is attributed tq the former making the human 
figure their first study and then ing to flowers and 
gmamest, while the latter take what seems to $ the 
more natural course of the reverse order. 
dn 1870 the State of Massachusetts after inviting various 
to express their opinions (here reported? decided* 
that drawing should be taught in all its schools, The 
larget ofetfli* bulky volume is directly o? indireatly 
the history of the calPof Mr*WaWer Smith, head master 
ofthe Schoo] of Art at Leeds, Who was recomnfended by, 
„Sir Henty Cole to be intrusted,with thes t of 
, the whofe mattar ° There are 120 closely-printed pages 
af - e. s e 
. ' s š 
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doeke dis mode ia Makes chuselta us Aet Directos 
from 1871. Every part of the subject was under his 
guidance, and to impress upon the reader the amount of 
work entailed upon him an additional chapte? is added 
to describe the unsatisfactory state of things in Boston 
before his arrival. The whole of his first report for 1872 
is given, and long extracts from each yedlly report on 
normal schools and every other department afterwards. 
Plans of instruction for evening classes which ht super- 
intended, as "well as of teaching in school hours, are 
quoted in full To advance his subject he took to the 
principal towns in the State a travelling museum of 
models and examples for study, many supplied from 
South Kensington. In one appendix are givgn copious 


-extracts from an address delivered byhim to the Penn- 


sylvania Legislature in 1877 on behalf of “the Museum 
and School of Industrial Art of that*State ; in angther 
practical papers on drawing, chiefly by him, of value of 
course to managers who have just succeeded in intro- 
ducing the teaching of drawing; three lectures delivered 
respectively to the teachers of the three grades of 
elementary, grammar, and high schools; followed by 
extracts from similar addresses delivered, akter his con- 
nection with Massachusetts had ceased, at Montreal and 
Quebec. 

The chief difficulty of course in setting such a work 
going was the scarcity of teachers, and this remained a 
difficulty up to the last. A paper accordingly by General 
Francis A. Walker, déscribing drawing as the foundation 
of all technical education, urges that the normal school 
should in truth precede, not follow, the elementary Échool: 
Another difficulty which an Association of Teachers found, 
and which showed the state of things at that time, was 
that there was so great a scarcity of art-books in tke 
country that the®AssocMtion set itself to encourage the 
reprinting, transjation, and publagation of suchbooks. 

On the whole, the energy inspired and the method intro- 
duced were So successful in Massachusetts that we are 
told that its history will form a lasting monument alike 
to the genius of Walter Smith and to the taf-reaching 
foresight ofthe school authorities and State Legislature in 
1872-73. * 

Appendix D is an account of the differences which rose 
between the Committee of Education in Massachusetts 
and Prof. W. Smith. The latter has now returned to 
England and taken the head mastership of the Art De- 
partment of the Technical College at Bradford, Great 
regrets are expressed at the, to them, untimely event of 
his resignation, and it is lamented that he should reture 
from leading the industrial education of a continent to ane 
English provincial college! The work now (1883) is 
reported as in too few hands, though still progressirg 
érom the impetus it hag received. * 

No other States have gone into art-education with the 
energy which Massachusetts displayed in 1872. Two i 
only, New YWrk and Maine, have required that it 8 
be taught in all schools In the latter it is arged as the 
more important, because every natural feature of the 
courftry points if out as the stat of manufactufs and not 
of agriculture. -But neither Maine*nor,New Yogk has 
Srovided æ normal school for the training of teachers. 
In various other States, however, individual cities have 
adopted drawiag and made it a regular part of the counse. 

a e 
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Syracuse, in the State of New York, can boast 
in this good work even over Boston. 

Though speaking everywhere most bitterly of England, 
—an Ameritanism so out of date now that happily it is 
more comical than irritating, especially when he goes 
so far as Ny the great works on political economy 
which have e their way over the whole civilised world 
" emissaries of English policy which she has succeeded 
in introdicing,’—the writer everywhere holds up England 
as an example in art education. The whole of the work 
is credited to Sir Henry Cole and Sonth Kensington, al- 
though there were twenty Government-supported Schools 
of Design in England in 1847. Sull the writer cannot 
resist the snger that there would have been no art-teaching 
in England if a Rofal Prince had not urged it! But 
many times over he how visitors were struck with 
the clumsy inartistic style of all English art-work at the 
Exhibition of 1851 compared with that of many foreign 
nations, and the good result of an energetic and most 
succeasful effort by the nation to remedy it is constantly 
urged as appearing at the Philadelphia Exposition of 
1876. There the Americans found themselves as far 
behind England as England had been behind other 
European countries in 1851, through the inartistic 1gnor- 
ance of their manufacturing classes. Many practical 
lessons and suggestions were there supplied to them, and 
much of this volume is a record of their influence. 
Appendix Ẹ gives a lengthy paper by Mr. Stetson review- 
ing the work exhibited there by aif the various foreign 
nations and by each of the American towns, and it 
records the influence of this Exhibition upon industrial 
art. We should like to have heard something, however, 
of the result of the New Orleans Exhibition, no report of 
which has reached us, although so much was promised. 

While anxioug by making drawfhg gefferal to “utilise 
all thé pleasere which a amte and pencilegive a child,” 
Mr, Clarke’s unqualified love of liberty makes him object 
to infringing on even a child’s freedom, and actually trusts 
to the extra interest that many gutter children would take 
in gaining cal skill to render compulsion unneces- 
sary. He urges with good reason that nowhgre would 
artistic skill be so well rewarded as in the United States 
during its present rapid rise in wealth as well as in popu- 
lation, and that skiled art labour is far more valuable 
than the labour bestowed upon plainer, rougher work. 
He does not however, in his promises held forth to all 
alike who learn to draw, appear to reglise the division of 
labour between the designer and the numerous fhechanics 
who carry out the artist's ideas on the machine, but eeems 
tp look upon all artistic work as carried out single-handed 
from the design to the article ready for sale. No. doubt 
itis here, as General Walker (already quoted) remarks, 
that there are boys thaf have genyis in their eyes and 
fingers instead of a memory and quickness at book- 
training, who would profit by artistic training. Many 
sucifspecially gifted aftists have already mad their mark 
in America both in architecture and in engraving ; the 


a priority 


standard of magazine illustrations ha been raised 
even in England by competitten with rican produc- 


tions. A larger çlass "whose labour art-education makes 
valuable are women who are anxious to securé to them- 
selves an independence. They are the principal teachers 
of drawing in all its branches, and find an excellent outlet 

e * - 
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for talent. Many artistic trades are alfb now carried on 
successfully by them; an acdbunt és especially given Jin 
Appendix E of the wood ing taught at a women’s 
school in Cincinnati introduced there by an Engleh 
workman of the name of Fry. Ladies there, among 
others, make it a pursui? with great success. T 

Besides other papers? incidentally referred, to in’ our 
above remarks, various writings of considerdble length 
and of dates from 1845 to 1884 are given in Appendixes 
A, C, and E, all urging the importance of art education, 
and instructing those erfaged in teaching it. 

Appendix F consists of 70 clotely-printed pages giving 
an account of South Kensington, its offifialss history, Art 
Training School, Museum, Art Library, amt examples, 
books, and casts ; with the reports for 1882 and 1884, and 
copious extracts from the Art Diregtory to Show'in detail 
the conditions and regulations under which®aid” 4s 
granted in England. Some of the quotations in this 
appemdix are taken frem the Directory of 1885. Mr. 
Clarke assures his countrymen thtt “in its appointments, 
and influence on art industrialeducation, South Kensington 
Museumstands yithout a rival. It is a wonderful centre 
of educational energy." *' Other countries, even Franco 
are giving it tMeir official indorsement by modifying their 
art industrial instruction as rapidly as may be, and bring- 
ing it more into harmony with that of the English." 

The Appendix, H, claims to be a fitting end to 
this volume, and a foreshadowing of the coptents of the 
future volume’. It is Lord Reay’s ad to the Int&- 
national Educational Conference at the th Exhibition 
in 1884. e 

The printing of this volume is far from so correct as e 
might be expected in a Government publication on 
Education. å e W? ODELL 


OUR ROOK SHELF 2 ° 
American Fournal, of Mathematics. Vol. IX. No. 14 
(Baltimge, Octofer 1886.) e o is 
WE are glad to note that the succtssive parts noy appear 
with praiseworthy regulanty, and the ag val of our qyimber 
can be predicted to a very close order of gf pprorbnation: 

The volume opens with a continuation of 

lectures at, Oxford on “The Theory of Reciprocants.” 
The story is resumed with the eleventh and proceeds to 
the close of the sixteenth lecture. For the cumbrous 
terminology “ projective reciprocants ” or “ differential in- 
variants "the ] 





urer now eats “ principiants”’ From « 
gct sugg principianta, 


Lecture xiv. the agstract 1s devoted to the theory of pere 
and projective reciprocants, or rathgreprincipiahts, and, 
hege we are introduced to the existence and prdperties 
the protoMorphs of iffvarian 
which Mr. L. J. Rogers, one of the lecturers afftience, 
has made us gelsewhere famigag For an account 
of Dr. Story's new method in analytic geometry, we refer 
our readers to the author's own pton. Dr. F. N 
Cole gives a full review in Klein’s Ikosaeder of what that 
eminefft mathematician bas done in his * Vorlesungen ubet 
das Ikosaeder und die Aufldsung der Gleichungen vom 
finften Grade" (1884), and in his “ Vergleichende rach 
en ubgr neuere geometrische Forschungen ” (8872). 
fa Prot Greenhul’s paper on wave-motion in hydro? 
dynamics the writer states that "one of the wiost,im- 
portant apphcations of the theory of hydr&iynamics ifto 
the question of the moon Of wave# under gravity, and 
other causes," and his object is “to collect together the 
gtuef results hitherto obtained, and to give alfo a *eneral 
conneoted accourft of the*mathematigal theo y pt the 
same gime attempting to develop it in sofe i 


rof. Sylvestereæ ^ 


D 
ons.” oe. 


td 
an@ reciprocants wife * 
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"LETTRRS TO RHE EDITOR 
SL The Beiter dees noi. ANG Msyrelf responsiblegor opinions ex- 
° pressed by his c . Neither cam he undertake io 
ef urn, or te with the writers of, rejected manti- 
Sil tide No notice ts taken of anonymous communications. 
[The Editor urgently requests to keep their letters 
qP mhort as possible. The om Ais space is so great 


that it qq impossible otherwise to owes the appearance 
Vail buco Anlaa AtA, editi wove! fuck Te 
Longitudes in Brasil f 


Lz numéro du 18 novembre de NATURE pulfile un article du 
professeur Young sur Ms proces de flstronomis depaly dix an 
dans lequel i] est dit que *es observations de longitude télé- 
graphiques deg offfiers amdicains qpt corrigé une erreur de 

: sur Lisbonne, et une bien plus dtoggante encore de 35s. 
sur Rio. 

Il y lg une erreur inexplicable de la part du professeur 
Young, Size Bquelle j dols pretester e auteur des cartes 
hytirographéques du Breil encore employés aujourd'hui, et 
auteur de toutes les déterminations relatrves et 

absolues faites douze ou quinze ans avant la mission américaine 
de MM, Green et Davis pour les longitudes télégraphiquesentre 

le Brést et l'Europe. . i 
Sur les mille lieues de côte du Brésil la mission américaine a 
déterminé six longitudes entre le Pari et Buenos A Void 
° lacom des résultats obtenus MM, Davis et Green, 
b juts du télégraphe, et par moi, à Paide e chronomètres et 
‘observations astronémiques directes. Les observations améri- 





caines sont dans le numéro 59 (1880, je crois) ‘* Hydro- 
graphic Notice," et les miennes les ‘Annales hydro- 
graphiques, 1866." 
Para Pernambouco Bahla 
éldgraphiqug. "343 20°94 Us 48 55 43 296 
ng. A ; 
d fiean a 323 1867 228 53 2 43 26°9 
e. Erreur... 4 -2'27 -TIS -27s 
Rio Montevideo *Buenos Ayres 
. hom as hm s hm is 
Long. téégraphiqu. 3 2 2:3 354 99 4 2499 
Long. Motiches e 3 2 OI 354 94 4 2499 
Emeur .59 .. —a'am —O'55. oos, 


é 3 E 
J résulte de ce tableau que la plus grande erreui* que J'al 
commise‘tst — 2°78, sur Balla. A Rio l'errenr est de Ei dg 
&t non de 351.ecommo le prétend M. Youtg. Dans le Kio de 
Ig Plate 1 a été trougće nulle. e 

his Dui u'aucune étendue de tête de mille lieues eut 
eal pei moim d'erreur absolue ou relative que la côte 

aprés lẹ publication de mes cartes et de mes observa- 


sions. . 
2 Quant à l'erreur sur Lisbonne je l'avais signalés depuis plus 
de trente ans, elle était connue. 
e vous serais très ob de vouloir bien publier au moins le 
tableau comparatif des longitudes que j'ai l'honneur de vous 





. envoyer aujourd'hui, pour protester contre l'erreur qui m'est 
Po mgirectænent impatée. e 
euillez agréer l'assurance de ma perfaitfconsidération. 
. * d: E. MoUcCHEZ 
* e bd e 
e ° . e e 
* Cooke's ‘‘Chemical Physics” 

° @ AX told that I have, bgen the object of agvere strictures in 
your journal for i my old “ Chemical Physics " as if it 


A were a new book. It is suficient answer to say the book 
was stemotyped when issued in 1860, end that there has 
pever be any pretence on my part tbateit has beemrevised 
*'kince. * I find, on inquiry, that the American publishers have 
made, since the first edition, three reprints from the a oe 
e Wave called these reprints second, third, and fo editions, 
° : with esch; imie, the: date on ihe Bilepege RE 
whi regard myself as reprehefisible, but w must 


? they 


the pace and thé date d? thee co 
* = analtered, I had supposed the beok entirely ont of print; and 
- the las reprint of a very few copies to meet a small demand 
still existing, chiefly in England, «was mideentirely wijgoat m$ 
knowlédge or coment, 
e. *e ` F 5 e : 2 $ 
. [ 








On itg very face the whole aspecj of the i 





4 
book is antiquated ; but in it there was brought together certain 
positive knowledge in connection with the wei and measar- 
mE aeriform matter, derived chiefly from the ca] researches 
of Regnault, which is still of great importance and not readily 
found ; and this is, unquestionably, the tason of the 
continued demand for & compilation made more than twenty- 
five years ago. I have, until within 2 few the 
tation of revi the book and presenting the fact» in their 
new dress, but the failure of my sight has ob me to give up 
the plan, and younger men must do the work. > 
s Josian PARSONSSCOOKE 
Cambridge, U.S.A., November 1 





Note on Mr. Budden's Proof that only One Parallel can 
be drawn from a Given Point to a Given Btraight Line 


Mz. BUDDEN'S paper in the last number @f NATURE (p 92) 
is fall of inaccuracies of a more or less serious chamacter. W-th- 
out pointing out these, I wish to show What the essential idoa 
which underlies his reasoning is altogether wroffg, as it is based 
on the “infinite,” which be mtroduceg @n the most i 
manner by letting his figure grow without limit, and abo hich 
he then calmly reasons as if he still dealt with a finite figure. 
Tf we let a quantity ‘‘ increase without limit,” we get a quantity 
which has increased beyond our comprehension, and no ons in 
his senses will wittingly and seriously draw conclusions from 
what he does not comprehend. Here we might stop, were it 
not that the constant use m modern mathematics of the infmite 
(both the small and the great) has made us so damiliar with it 
that an attempt to bese an elementary proof on it might seem 
to many a very natural thing. 
In algebra, the infinite number is shown to have one property 
which we can comprehend, viz. that its reciprocal is rero; and 
with this property dlone we work safely. 
In modern , on the other hand, the infinite is used 
as a kind of shorthand, which enables us to makcelong state- 
ents short, end, at the same time, general. Tgking the axiom 
about els for ed, it is shown that all points at an in- 
finite ce in a line may be taken to be one point @ far as 
ioris erie distance are eae For all lmes 
o & fixed t, P, to any point at infini a line may be 
taken as parallel to this and therefore as coincident, TTo 
rai uses more osito b said that the whole indefinite and 
ite part of adine which is out of the reach 
viz, (89 point af infinity of the line. 
Similarly it is shown that all points na which are at an 
infinite dist#hce may be considered as | in one line, which 
de thes spoken of as ike dietal ae iid e and 
is freely and safely used in deducing theorems „and solving 


problems. 

If, tienga line He plane be moved ee 
a giren le with a fixed line, it will ultimately, become 
coincident —which here means i i from—the 
lime at i The latter then makes with the fixed Ene a 


Mr "makes any angie we Uce min any given finite line ; 
in other words, it es no definite angle at all with it. 
It follows, if we take a property of a figure which depends 
upon the magnitude ofan angle, that this property will not 3eces- 
sarily an: me buds udi er rar Meise 
to anj te di ; for then this angle has not any loagega 
definite magnitude. To base any reasoning on that property 
after the age has bfen indefinitely increased must therefore 
n fallacious. But this is exactly what Mr. Budden 
does. Fe ee ee ea car eee 
figure in a p be increased indef&nitely, we can still reason 
upon it as if it were finte. He may take this as an axiom, but 
then he has refvaced Euclid's axiom another, and has not 
a ich form of the axiom 
preferableg I prefer Euchd’s s O. H c 





Lunar Glaciation 


f TRUST you Will allow med small space to exflain regarding 
this theory of lunar glaciation, referred to by Mr. Darwin in 
. e 


Natur (vol. xxxiv. p. 264). 

- Firs, I *nust thank him for the remarks made, and say that I 
certainly was not aware that Capt. Ericsson had been at work 
in the same direction some ten years or more before me. , 





e bd æ 
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I laid the thepry before the late Prebendary Webb a few years carth’s orbit *was different, ewinter day might be colder and 

o, and some selections from it were published in the ¥ourna/ summer days hotter than now. What the theory at present, e 
ofthe Ia Astronomical Society, and, bemg necessarily in- | wants is an ition of the su&cesstve series of effects by whieh 
complete, the extracts were not very intelligible. I have never | this state of climates would transform tie Emerald Isle into a 
attempted the settlement of the lunar surface tem which , mere Greenland. Itisscarcely an explanatio to say that ‘“vast 


is quite. beyond me, leaving the same in the hands‘of Prof. 
Langley, ve confined myself to the solution of the peculiar 
and unearthly ing we see. This I find best explamed by 
glaciation, under conditions of intense cold, say — 60° or 80°C., 
and of all atmosphere. 

I quite indorse Capt. Ericsson's conclusions as to the extreme 
unlikelihood of such a small globe being finally surfaced by 
igneous agencies, after it had seas of water, atmosphere, and 
probably ge/ar caps. 

Nelson, in his “Moon,” 41, line 7, distinctly implies 
that this took place, sne. '' qus high temperature could only 
arise after the practical di ce of bodies of water from 
the lunar süface," thy rise in lunar temperature being due to 
solar heat. ` 

I cannot follow Nejson in this, and, on the con , believe 
that the temperature steadily, if slowly, d from a 
period when there was erosion, with air water. Polar ap 
then formed, as on our earth and Mars, and extended as the 
puperstore fell, until at lest the entire globe was cased in ice, 
the portions to glaciate being what we call the equatorial 
seas, 


Like Capt. Ericsson, I look on the craters and walled plains 
as having been lagoons of water, left here and there as glacia- 
tion extended,* at places of greater depth, or more likely as 
submanne volcanic vents, for wo see their sites as crateriets and 
cones after final glaciation. 

The pon vapour given off from these lagoons would form 

local dome-shaped atmosphere that would retard explosive 
ebulliton, and on its ing the outer limit of critical tem- 
perature, would condense fall as snow; what fell 
the lagoon margin would pile to form tie ring, and the lagoon 
surface or flow be gradually lowered by its removal. 

But & cannot follow Capt. Ericsson in supposing that the 
re he eee on, and acted as a gigantic carving- 
tool, that scalp the enormous terraces in Tycho, Theo- 
philus, &c. On the contrary, I look on it es a quiet process, 
and that all the circular forms, from smal! craterlets to even such 
forms as Mare Crsium or Imbrium, with its huge maritime 
ranges, are due to one cause. The 1s plete. 

I quite Mr in that a layer pf water vapour 
would exist (and be visible) over the ice on the moon if only the 
temperature be high enough ; but, at very low temperatures, ice 
practically does not vaporie even i: paco (see Ganots 

* Phyncs ”). neca vapour not being seen, I conclude the 
w (say) — 80°C. But the most potent argu- 
of my theory is that it reasonably and consistently 
PM ali the peculiar fegtuies of lunar surfacing, se. :— 
a*sence of distinct Polar caps ; S 

The absence of water and aqueous vapour (now) ; 

The absence of distinct colour in details R 

„The brightness of all raised, rugged surfaces, mounteins, 


peaks ; 

The relatrve darkness of levels whereon meteoric dust can lie ; 

The extraordmary circularity of forms, large and small, 1n- 
S or overlapped ; 

cones, whether central or isolated ; 

@he clefts or mlls, also strings of craterlets ; 
e The maritime zones, ridges, and banks; 

The haze or cloud, 2nd nimbus or rayed brightness ; 

The da:k points seen Dr. Klein; 

Lastly, if not least, the long night rays 

Ido not think I overstate the case yhen I say that seleno- 
grephers wil find these features consistently solved by the one 

thesis, and no enigmas left. 

into details here, but will forward 

features, in case may be 
them as nearly ss may be as in the pre- 

S. E. PEAL 


| . 
The*Astronoihical Theory of the Great Ige Age 


THe lecture and the letter of Sir Robert Ball, however lucid, 
do not a to carry this question further than where Dr, Croll 


ot ask for space éo 
a short synopsis of the 1 
ee ee 
t 


Sibeagar, Agsam, October 13 * 





—————— ——— ———— L— LI 


t is easy to understand that when the shape, of the | Novemigr 11, 1886. 
2 . 


fluctuations like these must correspond to vast climatic 
of the kind postulated." We desire to be shown that they will 
correspond, and that theeco ndence will be of the kind 
Taking Sır Robert "s own voir ds I am quite 
ready to admit that hls gorse alternately starved ahd crammed 
will not run a dead heat with one uniformly fed ; but in default 
of experience I should not feel certain that his animal would die 
of accumulated z * 
We know that there have been past iods of heat-supply 
more uniform than at pre-ent, and “periods of wider fluctuation. 
We see also in logical records ages of fast wow accumula- 
tion and ages of AGP vegetation near the Pole., We need a 
demonstration that such wider fluctuations do t 
latione and not 
ion have been 

®E. Hit? 


and not to the other; towards snow-accu 
towards snow-dissi n. Aftempts y this 
made, but much seems needed yet. 

St. John’s College, Cambridge, November 23 





* 
Meteor. 
THE large meteor descrjped in? NATURE by Mr. P. L. Sclater, 


was NT here as follows :— é . 
Nov. 17, 7b. 18. —Fireball many times brighter than Venus. 
Path from 32§°+45° lo 158°+55°. Moti Yer alow, duratioft 
7 seconds. rën, but uo endang aea e fireball, as it 
ually descended to the northern horizon, varied greatly in 
rilliancy, and gave a series of flashes lighting up the sky with 
great effect. There occasionally seen larger fireballs, but never 
o one more satizíactonly. This meteor was observed at 
Handsworth, Bumingham; at Crawshaw Booth Lancashire; 
and et many other parts of the country. Itf unufual brightness 
seems to have attracted wide notice. v 
nurus are often seen at abowt this epoch ; but x 


Fireballs from 
that of Nowem 17 appears to have belonged to a iadiant- 
point in Aries, W. F. DENNING 
Bristol 





@e 
Freshwater Diatoms in the BagsHbt Beda 


WiLI? you kindly favour me with to ask any of yqnr 
numerous readers, who maf be y interested, if*they can 
furnisf^me with any eeferences to published regords of fresh.e 
water Diatotns being observed in the pa bona eon edithy sands 
of the Middle and Lower Bagshot of the Londbn Basin? 
In conjunction with one of my pupils, [shave lately aybyected 
many of these green and dark-grey sands earths & micro- 


scopic examination ; and our labours have been rewarded by tha, 9 
discovery of a rather extensive unicellular flora, paiticulars o e 
which will bè shortly laid before the Geological Mean- 


while, I shall be happy to have the co-operetion of other 





workers m the same field. A. IRVING 
Wellmgton College, Berks, November 28 . 
* 2£— —, > a 
e. 
THE MATHEMATICAL Q(RIPOS? 
. M rods d . > 
I7 is with the greatest pleasure tht I avail mygelfthis ° 


evening of the already well-established custom whi 
permits one of dur members, onceirm two years, to ad 

to his colleagues a few gÉneral remarks connected with 
the science that forms our confnon bond of, union. 
It is nt often that a mathematician has an opportuni 

of la before his fellow- workers, by word of mouth, anye 
yews of his except such as relate to the actual mathe- 
matical investigations upon which he ıs engaged, Whicis 
feom thei® very na can appeal directly only f$ the, 
few who have laboured in the same field ; and I feel it to 


be a high privilege to be permitted, in thjs poom,end syr- 
routed by E ular faces; to giye exp ion to fny thoughts 
and hopes upon subject#that are of Common interest to 
ug all as m&thematicians. ° $ ° » 


e . 
Ta olrvered. the Alathematical i the 
iren J. W. P d. bw F.R &, ee reeiung De chat 
y * 
. NN 
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I have nbt ventufed to attempt any remarks upon the 
wide on of pure enfatics, or even ypon the pro- 
“gæs of such portions of it a have a the greatest 


of interest amtng ourselves. I have felt that, as 
one who has regtded and lectured in Cambridge for the 
past Been yan the most appropriate subjects for my 
ad would be those upon n my residence in the 
University during an eventful perfbd, or my experience as, 
a.lecturer, night to some extent qualify me to spefk. 
Stll, even when so restricted, I hive found it no easy 
matter to decide upon the subjects to which I was most 
desirous of drawing your attention to-night 
. I should like to have spoken at length upon the theory 
of elliptic functions. Fof fourteen years I have lectured 
regularly, eac yer, upon this subject, and no lectures of 
mine have of so much inter@st to me. I be- 
lieve that the time is rapidly approaching when the 
elementary poron of the theory will be regarded as 
n l% orming pam of the commen course of readi 
of all students of mathematics, so that a familiarity wi 
sns, cn’s, dn’s, and their properties will become as essen- 
tial as the differential calculus to tge mathematical equip- 
ment of every person wbo has máde mathematics one of 
his subjects of study. . 
' Quite apart from its far-reaching nfuence in all branches 
of pure Mathematics and its widespread, applicftions in 
mathematical physjcs, there are special reasons which 
make the theory of elliptic functions a subjéct of jar 
interest in a course of mathema-cal studies, and one to 
which it is important that the student should be intro- 
duced as early as possible in his career, whether he be read- 
ing mathematics for its own sake, or for the sake of its 
licgtions, er foy its advantages as a mental training. It 
athe t matheraatical “theory” that he meets with in 
his reading—mefing by a “ theory ” a body of theorems 
and properties of functions so related to® each other that 
the student cannot fail to see from the equations them- 
*selves that they form a consistent and femaitable system of 
facts, worthy of study on their own account, irrespective 
of any applicasions of which they may be susceptible. It 
is true t onometry, if regarded as the ry of 
singly pgriodic nctions, isa thegry in this sense, but it is 
geached by the student at too early a stage for humo be 
abled te affpreciate the nature and“im rtagee of facts 
t are expressed in tle mathematical langage of for- 
mule, and even i$it were not so, the manner in which 
the su is treatèd in text-books (the functions being 
genved from the circle and applied to the solution of 
triangles, &c., before they are considered analytically) 
makes it difficult to separate the mathematical theory from 
its various applications. In analytical geometry, which 
the student next meets with in his reading, a method of 
representing curves by equations is explained, and applied 
toethe iftvestigation and proof of propegtie® of conics In 
his nex@subject, fjfigrential calculus, he 18 introduced to 


= WEE conceptions and processes of the gery highest impgrt- 
. 


* ele 


ce and the most gindamental character, and is taught 

to apply them to the inv&&tigation of maxima and minima, 
tangents and asymptotes to curves, envelopes, &c. Then 
come the elements of'the integral calculus and of differ- 
ential equations: the (prmer consisting of a few chapters 
ving raethods of integrating various classes of functions, 
llowed by applications to curves and Surfaces; @nd the 
"latter of rules and methods for treaung such equations as 
adm of finite solution. . 
© Nqj one of these subjects, in the form in which they are 
wecessanly presented to students, ıs an end th itself dr 
exists for itself: they consist of ideas, methods, processes, 
ax rule whioh she student is taught to apply and to ugder- 
stand ; they contaigthe comceptions with which he has to 
himself as familiar as With the cOmmogest facts of 

ife, the toals which heis to have ever ready to his hamd 
for use. And in the course of acquiriag this kngwledgé 
he is fhade a ted with numerous connected series of 
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propositons—such as the properties of conics—besides 
various important results of more purely analytical in- 
terest. But all of these developments are presented to 
him in a f, which throws no light upon the*manner in 
which they were onginally discovered, and, though tae 
propositions are made to follow one another ip tlear logi- 
cal order, the student cannot but be seas that he is 
travelling, not along a natural highway, but upon a well- 
worn road, artificialy constructed for his convenience. 
Itis not till he reaches the subject of elliptic ctiong 
that he has the opportunity of seeing how, by means of 
the principles and processes that he has learned, a thecry 
can be developed in which one result leads on of itself to 
another, in which every system of formule suggests ideas 
and inquines about which the mind iggeager to satisfy 
itself, and o to the view fresh formule ected by 
unsuspec relations with others ajready obtained, so 
that he cannot resist the feeling that the subject 1s taking 
its own co and that he is merely a bewildered spectator, 
delighted with the results which unfold themselves fore 
him. He feels that the formule are, as it were, developing 
the subject of themselves, and that his part 1s passive: it 
is for him to follow where the formule point the way 
and be amazed by the new wonders to which they lead 
him. 

It may be that in using this language I am expressing 
the feelings of a mathematician, rather thån those of a 
student on reading the elements of the subject for the first 
time; still I am convinced that the attributes I have 
just referred to are those which distinguish a vine 
mathematical theory from a mere collection of useful 
pnrnciples and facts, and that no one cah have stucied 
elliptic functions without realising that mathemmtics isnot 
only a weapon of research but a real living language—a 
bs tan id that can reveal wonderful and mystenougwoz-lds 
of truths, of which, without its help, the mind could have 

ined not the least conception. tt seems to me, there- 

ore, of the highest importance that the student should be 
intioduced to a real mathematical theory at the earliest 
stage at which his knowledge will permit of his deri 
from it the peculiar Finn qe which I gave mention 
Thus only canshe obtain exparfded views or # true under- 
standing of the science he is studying. Higher algebra 
and theory®f numbers afford other conspicuous examples 
of the perfection that a pure mathematical theory can 
Rn but they do not le so directly insthe lne >f a 
gen mathematical course of studies. Regarded from 
this lattetepoint of view, elliptic functions has the addi- 
tional merit of being a subject whose, impor&nce is 
recognised, on account of its physical applications, even 
by those to whom the gift of duly appreciating the 
wonders of pure mathematics seems to have been partally 
denied. 

I should have liked also to have spoken at some length 
upon another subject that ıs constantly in my thoughts: 
I mean the pen need of text-books um the hizher 
branches of mathematics. Of text-books for use ga 
schools we have an abundance, and each month produces 
a fresh supply ; but it 18 only occasionally that we have t 
welcome a work intended,for the use of the higher 
University student or the mathematician. Every one of 
us must sometimes hgve felt the want of an introductory . 
treatise that would give the reader the fundamental pro- 
positions in some branch of mathematics which exists 
only in oirs and papers scattered throughoute the 
wilderness of Journals and Transactions of Societies. ‘We 
can scarcely expect to have provided for us, in many high 
subjects, text-books so admirable and thorough as Dr. 
Saffmons ; I cannot reffain from expresdfng the hope 
that in the future the number of advanced mathemetical 
treatises may not be so infinitesimal cbmpared fith the 
number of memoirs as at present. I could mention several 
subjects that are almost at a standstill, because advance 
is impracticable for want of avenues by which ney workers 
- e. 
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can approach them. Of necessity the literature of mathe- 
matics must always be in the main a journal literature, for 
the audience addressed is small ; but I cannot help f 
that the M Lepus between the amount of exploration 
effected and the attempts made to render ac&ssible the 
terntorieg explored and conquered might be greater than 
itis. No ncn realise more vividly than I do how 
vastly more cult it 13 to write a book than a collection 
of memoirs, and how beset with anxieties, for any one 
who is at all fastidious, is the task of arranging the funda- 
mental properties of any comparatively new subject in 
clear and logical form. The sustained struggle to attain 
clearness, exactitude, and thoroughness in the orderly 
development of a complicated and mutually-connected 
pem of propositions wears out the worker more than 

ce the samefhimount of labour devoted to new investi- 
gations with all the fascinating excitement of successes 
and failures, wards and disappointments In writing a 
memorr, the mathqmatician begins where he pleases, and 
confines himself to What has interested him and what he 
knows he has done well. In composing a book, the author 
has not only tu marshal into order an array of theorems 
of various kinds, assigning to each its due place and im- 
portance, but he has—hardest task of all, perhaps—to 
confine his treatise within bounds, to keep it from growing 
to gigantic proportions as his increased study of the subject 
opens up te dum fresh vistas. On the other hand, how- 
ever is to be considered the great service he can thus 
render to his favourite. study : an introductory treatise on 
a subject not otherwise approachable by any direct route, 
even 1f it be not of the highest class, may have done far 
more for its advance than could have been effected by the 
most brilliant memoir. Time, and thought are 
essential for the preparation of any valuable treatise, and 
full references to the onginal memoirs should be always 
ven Mif these conditions have been fulfilled, the writer 

deserved well of mathematical science. 

I have not been able to forbear from making the few 
pee remarks upon two subjects on which I have 
ong felt strongly ; but I pass now without further delay 
to the main subject of my addr@ss—th® Mathematcal 
Tripos I gavethought that, in view of the importance of 
this examination to our science, and the frequent changes 
that have taken place recently, this might bee subject of 
no ordinary interest to our members as well as to my- 
self Since 1872 change has succeeded change with great 
rapidity, alid. there are probably not many outside the 
mathematical portion of the resident body at Gambridge 
who arg fully aware of the present mode of conducting 
the examination or of the further es already sanc- 
tioned by the Senate and which take next June. It 
is, indeed, generally known that the list of wran lers, 
senior optimes, and junior optimes is published in June, 
at about the same time as many other Tripos lists, instead 
of y itself ın January, and that senior wrangler is 
displaced from his throne, and no longer'owes lys position 
tg the results of the whole examination, so that he 1s not 
x Revel pandas from an examination standpoin& the 
&rst mathematician of his year. So much only is generally 
known; and it has seemed to me that it might be of 
interest, considering the influence for good that it is 
hoped the examination fm its new form will have upon the 
progress of mathematics, to give*some account of the 
successive developments that have taken place in this 
timgehonoured examigation, and the causes and efforts 
that have led to them. The difficulties cofnected with 
the placing of all the mathematical candidates of the year 
in one order of ment,the extension or limitation of the sub- 
jects of exafination,and variqys other qitedbions conneeted 
with the Tripos, are matters that have been continually 
discussed and re-tliscussed in the light of fresh erience 
by those concerned with the mathematical cours of studies 
at Cambridge, but I may, nevertheless, perhaps be per- 
mitted to-night very briefly to referto some of the oir 
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arguments $n the presenge of a more*extenddt audience 
of mathematicians. ° P 

It 13 convehient to preface the principal remarks I hard 
to make by an outline of the histosy of the Tripos In 
doing so, | must pass very lightly over itf ongin and arly 
development, as anything approaching to a complete 
history of its origin $nd rise in the last centurge would 
amount almost to a hist$ry of the studies of the Univ®rsity. 
inning of the last century, bedides certain 
merely fo disputations, the only exercises required from 
candidates for degrees were the keeping of acts and oppon- 
encies Each candidate for honoursan the course of his 
third year had to maiftain publicly a thesis, the -subject 
of which was chosen by himseK, v nn three opponents, 
in the presence of ong of the Moderaforsgwho acted as 
umpire. The subÉects selected were p sophical or 
mathematical; the discussion took place in Latin and in 
logical form. After h the discussiogs, thesProctors 
and Moderators prapared final list of candi g ualifjed 
to receive degrees. This can scarcely be cohsidered to 
have been an order of merit, for each of the Proctors and 
Moderators, and also fhe Vice-Chancellor, had the no 
to introduce the name of one, candidate into the list 
whenever he pleased; stil except in the case of the 
recipients of these hoftorary degrees, it is probable that 
the list ® the main fairly represented the merifs of the 
candidates, It was divided into three classes, consisting 
of (1) the lers and senior optifnes ; (2) the senior 
optimes who had done fairly well but had uot distinguished 
themselves ; and (3) ol wodXol, or the poll-men. The first 
class received their d on Ash Wednesday, taking 
sensoTigy according to their order on the list, add the two 
other classes received their degrees later. , 

With to the origin of the ncs, Mr. W, W, 
Rouse B in his interesting sket?B of its history, 
writes — |e 

* The impressions gathered from these disputations in 
the schools were necessarily rather vague, and when theye 
became the sole University exercise for a degree they 
hardly afforded a sufficieng basis for an e arrange- 
ment of the men in order of merit. It was, I believe, to 
correct this fault that Senate House examination was 
introduced, and I am inclined to think that it had'its origin 
about the year 173® At first it probably eonsisted onl 
of a few Boa voce questions addressed by they Proc 
and Moderators in the week after the schools to those 
candidates about whose abilities and#osition sog doubt 
was felt ; but its advantages were so pant tha? within 
ten or twelve years it had become systemahsed into & 

exdmination to which all questionists were liable, 
although technically it was still ed ag only supple- 
mentarytotheexercisesin the schools. From the beginning 
it was conducted in POEMA ang accurate lists were made 
of the order of merit of the candidates; two adfantages 
to which, I think, ts final and definite establishment must 
be largely attnbuteg.” ix " ° 

Mr. Balpdıvides the time during wich the exercisesdů , 

the schools and the Tnpos were concurrent igto five 
ods: (1) from 1730 to about 1750, during which time 
rasan probably inauthonged and fegarded as an a cg 
ment ; (2) from 1750 to 1763, during which it was gradu- 
ally establishing itself,—in the last Year of this peripd it was 
officially decidedthat when a candidate's position in t 
class-list was doubtful the Senate House examinatfBn an 
pot the disputation was to be taken as the final test ; Qi 
from 1763 to 1779, during which definite rules were in 
gnd laid down for conducting it; (4) from 1779 to 182% 
during which it practically superseded the disputations ; 
(5) from By to 1841, the year in which, the disbuta&gns 
were abolished. 


The lsts pubbshed*ig the Cambridge University , 
e 


Galendars ‘begin with the year 1747, because an that y 
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the final lists were first printed and distributed, the names 
of those who had rgcaived honpráry degrees being specially 
masked, so that by simbly ergsing them the¢rue order of 
merit of the other didates could be obtained. The 
division of the figst into wranglers and senior optimes 
was first made m 1753. 
i cp cadat. O iods, that is, between 
763 @htl 1779, that the Senate Mouse examination was 
ually gaining ground upon the schools in determininge 
a candidate’s final place on the list. By means of their acts 
and opponencies the candidates were divided by the 
Moderators into eight classes, each class being arranged in 
alphabetical order ; their subsequent position in the class 
was then determined by the Senate Horse examination. The 
first two cemprised those who were expected to be 
wranglers, the next four included tfe ejher candidates for 
hon and*the last two consisted of poll-men only. The 
classes examined se tely and vivd voce. Puring 
this period it°becameęthe cestom [o require written 
anfwers tf the questions. The examiner gave out the 
questions to the class one by one, giving out a fresh 
question as soon as he saw that any one had finished the 
last The problem papers, whiclf were confined td the 
first two Creag eE pn fo the candidates in writing, 
so that they the whole paper Before them at once. 

It may be of interest to give a more detailed agrount of 
the exercises in the schools during th:s pehod, when both 
the exercises and the examination were in operation 
and vigour. The Moderators, having received from the 
tutors of the Colleges a list of the students who were 
candidates for honours at the next examination, fixed a 
day in the Lent term on which each was to keep his act, 
and assigned to him three opponents. The Respdhdent, 
oré* A&” as ke wa then called, selected three subjects 
which he propo to maintain, and submitted them to 
the Moderator, Who communicated thegn to his three 
opponents, designating them merlin Primus, SECHT- 

, or fertius, On the day for the Act the respondent 
read his thesis in the schools in -he presence of the 
Moderatore “The first opponent then mounted the box 
opposite to that of the respondtnt aad below that of the 

erator, and joined issue with him, opposing the thesis 
by eight rguments of syllogistic foran. e respondent 
teplied to,eagh in turn, and when an ergument had*been 
d$sposed pf, the Moderagor called for the next ifthe words 
Probes pin When the disputatic’ had continued lo 
enoughe the Moderator dismissed the opponent with su 
words 48s Bere disputasti,” or “ Optime disbwtasti," or 


The final establishment of the Mathematfcal Tripos 
dates, as remarked by Mr. Ball, from 1779. By the 
regulations agreed to by the Senate in that year, the 
Moderators of the previous were added to the reg- 
ular staff aj examiners, and e system of brackets was in- 
troduced. The examination lasted three days (the last 
of which was devoted to moral philosophy) gafi on the 
fourth day a class-list, called “the B was issued, 
in which those candidates who were nearly equal were 
bracketed together. One day was devoted to the,“ exam- 
ination of the brackets,” by the result of which the names 
in each bracket were placed in‘order of merit. There 
was also a power af lenging, by which a candidate 
who was dissatisfied with his Braker might challenge any 
other candidate he pleased to a fresh examination ;? bat 
it seldom happened that any one rosę above or fell 
below his bracket. From 1779 onwards the egamination 
slowly and surely grew in importanc® and the exercises 
became of less account each year, till they were finally 
discontinued by the Moderators in, 839. Two Years 
later they were formally abolished by the Senate. 

The following account of the Senate House examination 
in 1802 is abridgėd from the Cambridge University Calen- 
dar of that year :—“ On the Monday morning, a litle 
before eight o'clock, the students, generally about a 
hundred, enter the Senate House, preceded by a Master 
of Arts, who on this occasion is styled the er of the 
College to which he belongs. On two pillars at the en- 
trance of the Senate House are hung the Classes [7.7. the 
eight classes into which the candidates have been divided 
by the exercises in the schools; aud a paper denoting the 
hours of examination of those who are thought most 
eo to cantend for Honours. 

* |mmediately after the University clock bhs struck 
eight, the names are called over, and the absentees being 
marked, are subject to certain fines. The classey to be 
examined are called out, and proceed to their appointed 
tables, where they find pens, ink, and paper provided in 
greatabundance. In this manner, with the utmost order 
and regularity, two-thirds of the young men are set to 
work within less thanefive minutes after the clock has 
struck eight. There are three chief tabies, at which six 
examiners prestie. At the the senior Moderator of 
the pee and the junior Moderator of the preceding 
year. At the second, the junior Moderator of the present 
and the senior Moderator of the preceding year. At the 
third, two Moderators of the year previous to*the two last, 
or two examiners appointed by the Senate. The two first 
tables aretthiefly allotted to the six first classes ; the tFird 
or largest to the of roAAol.” After describing the rn£nner of 
reading out the questions, the account proceeds :—“ The 
examiners are not seated, but keep moving round the 
tables, both to judge how matters oe and to deliver 
their questions at proper in The examination, 
which embraces arithmetic, algebra, fluxions, the doctrine 
of infinitesimals anë increments, geometry, trigonomerry, 
mechanic, hydrostatics, optics, and astronomy, in all their 
various gradations, is varied according to circumstances : 
no one can anticipate a question, for in the course of fivg 
minutes he may be dragged from Euclid to Newton, from 
the humble arithmetic of Bonnycastle to the abstruse 
analytics of Waring. Whuile this,examination is proceed- 
ing at the three tables between the hours of eight and 
nine, printed problems are delivered to each person of the 
first and second classes; these he takes with him to any 
window he pleases, where there ar€ pens, ink, and Piper 

repared for his operations.” At nine o’clack the papers 
Fad to be given up, and half an hour was allowed for 
breakfast. Atgg.3o all returned and were exagnined in the 
same way till *leven, wheif'the Senate House was again 
cleared. An interval of two hours’ thep took place. At 


by five and three ents respectively) entered the box 
successively, and abet i 
same manner, the whole performance lasting between one 


4 Optia quidem” fas the highest’ praise exfected even 
ture wranglers, The distinguished men of the year 
a eared 


DW Sckpla AcaSemce (1877), p 37. A specimen of an 
scholastic form, on quesnon, '' 
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one o'clock di! returned again and were examined. At 
three o'clock the Senate House was again cleared for half 
an hour, and on the return of the candidates the examina- 
tion was continued till five o'clock. This ended the Senate 
House exanfination for the day, but at seven in the evening 
the first four classes went to the senior Moderator's rooms 
to solve ms. They were finally dismissed for the 
"day at nine, aft& eight hours of examination: The work 
on the next day (Tuesday) was similar to that of the 
Monday W y was devoted to logic, moral philo- 
sophy, &c. “ On Thursday the examinations are resumed 
and continued nearly as usual, as on the Monday and 
Tuesday. At eight o'clock the new classifications, or 
brackets, which are ed according to the order of 
merit, each containing the names of the candidates 
placed alphabetically, are hung upon the pillars.” Fresh 
editions and,revisions of the brackets were published at 
9 and I1 am. and are eee 5 p.m., according to the course 
of the examindtion, liberty being given to any man to 
challegge the brack@tgimmediately above his own. At 
five the whole examination ended. The Proctors, Modera- 
tors, and examiners then retired to a room under the public 
library to prepare the list of Honours, which was some- 
times settled without much difficulty in a few bours, but 
sometimes not before two or three the next morning. The 
name of the senior wrangler was generally published at 
midnight. IpJ802 there were eighty-six candidates for 
honours, and they were divided into fifteen brackets, the 
first and second brackets containing each one name only, 
and the third bracket four names, 

The examination seems to have been a time of great 
excitement, and the list was most anxiously awaited. 
This was the case also before 1779, as appears from the 
&ccount of the contest between Paley and Frere for 
the senior wranglership in 1763 and Jebb’s account of the 
examington in 1772.3 

Various changes took place in the examination in 1808, 
1828, 1833, and 1839. In 1808 another day was added: 
three days were devoted to mathematics, exclusive of the 
day of examination of the brackets Each candidate 
was employed eighteen hours in the courge of the three 
days, of which eleven were devoted to book-work and the 
remaning seten to problefs. By regulatiofis which were 
confirmed by the Senate on November 13, 1827, and came 
into operation im January 1828, another day tas added, 
so that the examination extended over four days, exclusive 
of the day of examining the brackets; the number of 
hours of examination was twenty-three, the time assigned 
to problems being the same as in 1808. On th@first two 
days allthe candidates had the same questions proposed 
to them, inclusive of the eveni rable and the ex- 
amination on those days exclu the higher and more 
difficult parts of mathematics, in order, in the words of 
the report, “that the candidates for Honours may not be 
induced to pursue the more abstruse and profound mathe- 
matics to the neglect of more elementary knowledge.” 
Accordingly, only such questions as could be sofved with- 
ou@ the aid of the differential calculus weré set om the 
figst day, and those set on the second day involved only 
its elementary applications. The classes were reduced 
to four, determined as before by the exercises in the 
schools. The regulations of 1827 are specially import- 
ant, because they first prescribed «hat all the papers 
should be printed. They are also noticeable as being the 


1 ]nek8:8 the hours for th® evening problem é that 
the candidates had ten hours’ examination in the ay ly, av 
toned above, the Wore only set to the first two classes , in 1803 they 
were open to four c and m ih 


ap) Seogalso the lettera Gooch, whoeras 


*oporf are .—'' It is farther recommended that the 
books, which have hitherto been 

vecs, abould, for the future, be printed And t is boped tha@, as 
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last which 
questions : 


ve the examiners powereto ask 9:/vd voce 
r recommefdigg thgtethere be not con- 
taped ın any paper more q ons than well-pre 
students have been generally found akle to answer within 
the tme allowed for the r, the Report proceeds : 
* But if any candidate EUN efore the end of the time, 
have answered all the questions in the paper, the ex- 
aminers may at theirediscretion propo.e additienal 
questions vivd voce." e 
New regulations ware confimed by the Senate on 
April 6, 1832, and took effect in 1833 The commence- 
ment of the exanfination was placed g day earlier, the 
duration was five days, and the hours of examination on 
each day were five and a half. Thus four and a half hours 
were added to the whole time of examination, four of 
which were assignedgo k-work and the reihaining half- 
hour to problems, The examination on the fifst day was 
confined to subjects that did not require the difigfential 
calculus, and on the second and thigi days omy the simple 
applications of the calculus were included. Dring tht 
first four days of the examination the papers were set 
to all the candidates alike, but on the fifth y the exam- 
1natioh was conducted afcording to classes. No reference 
is made to vivd voce questipns, and the examination 
of the brackets only suevives in the permissive form: 
“That the result of the examination be published in e 
the Senate Hous® on the morning of the Friday succeed. 
ing the first Monday in Lent term, atenine o’clock ; but 
if it should happen that the relative ments of any of the 
candidates are not then determined to the satisfaction of 
the Moderators and Examiners, that such candidates be 
re-examined on that day.” 
Only Six years later these regulations were superseded 
by a new system, which passed the Sfnate”on Je e, 
1838, and came into operation in Janua 1839. By these 
new lations gnother day was added fb the examina- 
tion, which*thus lasted six days. The total number of 
hours of examination was thirty-three, of which eightand e 
a half were given to problems Throughout the whole 
examination the same papers were set. to ¢he candi- 
dates. The regulations cotain no mention of classes, and ‘ 
accordirfgly the exercises in the schools were discontinu 
by the Moderators. Th® permissive rule relatimf to the 
re-examination of t!e candidates (the surviyal from the* 
brackets) Was retained in these ragulations in the same 
form as in those of 1832. e 
It ıs very interesting to notice, in the pd wpe Se 
lations, how the vivd voce examination gradually Merged p 
into an examination by printed papers, and how, as the* -, 
examinatiomw became more elaborate and exacting, it 
rendered unnecessary, not only the preliminary exercises 
in the schools, but also the final examination of the 


brackets. . . 
Besides the development of thf' Senate House ewamina- » 
tion itself, other chfnges had taken place in the University ° 


stem during this period of renewed Activity. , In 1824 e 
frst Classical Tipos, examination took place; onke 
those who had already th? mathematical ex- 
amination being admissible as candidates The name 
* Mathematical Tripos"! datese from after this yest. 
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Previougy it been known as the Senate House | done for us, and intended for our perpetu] pleasure.” ' 
Examination, ande this name continued lng afterwards | The metallurgist, however, cannot speak with authority 
e  . apd for more tfan was still pjnted as a head- | on themes such as these; and I have therefore selected 
*ing to the set. It only as a means of distin- | a subject which will, I believe, enable me to bring before 
gushing it foom fhe Classical and other newer Triposes | you im truths affecting a wide range *of industrial 
tthe name Mathematical Tripos apr end came into | operations, and at the same time to sustain the true 
use. By the regulations whicp took effect in 1828 a | function of art by pointing to the directio &n which we 
totgMy distinct series of pa were set to the poll-men, | may have increased pleasure in thin constitute our 
who thensformed the fifth and sixth classes. The figtign | most ordinary possessions, and which we use in daily life. 
of regardfng the poll-list as a cogtinuation of the list of | First it me to explain that I intend to include under 
mathematical honours still ull 1858, the names | the title of the lecture any facts which are, in opinion, 
pnr in order of merit ine four classes called | connected with the colours of metals and alloys, whether 
'the fo , ‘sixth, and segenth ; „the fourth class | natural to them or produced by artifice, as as a brief 
being in theory supposed to be the next class to that | examination of the influence which the colours of metals 

of the junior opgimes. . appa to have exerted on the history of science. 

i . (To be coniinted À propose to begin at what will ap to be a some- 
ber remote starting-point. we say * cgpper is red, 
gold yellow, and silver white, but i is by no means cer- 

THE, COLPURS OF METALS AND ALLOYS" | sin that the early races of the world had any very clear 
e[ HISglecture is pAblished by request, but the author | perception of the difference betweephese several metallic 
fears that, dealing as it does with the colours of | colours. With regard to early Hebrew and Greek divlisa- 
metals, such interest as it may have possessed when | tion, Mr. Gladstone has expressed his belief that the 
delivered will be y diminisged in the absencesof the f colour-sense—that is the power of recognising colour and 
experiments and di by which it was illustrated. feeds hacer it from mere brightness or darkness—was 
ae BRL xu ! imperfectly developed, and he considers that “ the start- 
I begin with no ordinary pleaSure the work which has | ing-point ıs absolute blindness to colour in the primitive 
* been intrusted to me by the Council of the Britis Associa- | man,” and he that the sense of colour has been 
«ion. Itis nearly,twenty years since this series of lec- | gradually developed “until it has now become a familiar 
tures was established. The first, on ^ Matter and Force,” | and unquestioned part of our inheritance” He adds: 
was delivered at Dundee by a brilliant experimenter and | “ Perhaps one of the most significant relics of the older 
one of the most eloquent Jiving exponents of science ; it | state of things 1s to be found in the preference (known to 
was followed, at Norwich, by a lecture by Prof Huxley, | the manufacturing world) of the uncivilised natiors for 
to whom the nation owes a deep debt of gratitude fðr his | strong and, what is called in the spontaneous poetry of 
iptenge sympathy with all who are seeking to widen the | trading phrases, loud colour.” * . 
unds of sciengific knowledge—to be whose colleague | Dr. Magnus holds the view that the colour-sense in 
e in one of the gffost important scientific schools of the | man has undergone a t improvement withingthe last 
country is my great good fortune. Thé@se legturers were | 2000 years, and Prof. faece! supports this speculation, 
succeeded by other eminent men, among whom may be | but itis opposed by Romanes, who has favoured me with 
* mentioned Spottiswoode, Bramwell, and Lubbock. The | some observations on the subject, in view of this lecture ; 
object of the lectures is to diffuse a knowledge of the | and it seems to me strange, if savage nations are reall 
acid eNature, and to add to the number of those | deficient in the sensg of colour, that the use of wich 
who rejoice in her works. Many, therefore, who have | colours as they can get in metals and fabrics, blended, for 
spoken ¿to audiences similar tg this, have appealed to | instance, in # war-club or d» pipe-stem, should be so 
natural phenomena ; and instead of png to youeabout | thoroughly “understood ” and so discriminatingly em- 
colour of metals, I also should have likedgto dwell on | ployed as fe sometimes find them to be. It may er 
e colour of the sea fhd sky, but Ruskin’s works are, I be observed that primitive man may even have derived 
, know, often in hands, and he has told you once for | from his more remote ancestry some powert*fbeing influ- 
: all of T colour of clouds that “there is not a moment of | enced by colour, and we are told that the attraction which 
* any day of ou*lives when Nature is not producing scene | gorgeousscolauring in flowers has for birds and insects, 
*' “after scene, picture after picture, glory after glory, and | and which colour generally possesses for ouf nearer 
working still upon such exquisite and co t principles | ancestors, has been of great importance in the origin of 
of the most perfect beauty that it is quite certain it is all | species, and in the maintenance of organic life. 
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My object jn leading you so far back—in discussing 
what appears to be a v matter-of-fact ane to 
point to the close connection between the early recogni- 
ton and appreciation of colour in metals or minerals, 
and the foundation of the science of chemistry. 

In early scientific history the seven metals kgown to 
the ancientg were supposed to be specially connected 
with the seven principal planets whose names they 
onginally bore, $nd whose colours were reflected in the 
metals; thus gold resembled the sun, silver the moon, 
while co borrowed its red tint from the ruddy planet 
Mars. e belief in the intimate relation between colours 
and metals, the occult nature of which they shared, was 
very persistent, and we find a seventeenth-century writer, 
Sir John Pettus, saying? that “painters” derive "their 
best and most proper colours from metals whereof seven 
are accounted the chief, produced from the seven chief 
metals, whicl are influenced by the seven planets” A 
survival of this feel is suggested by a modern writer, 
Leslie, who supposed that “when Newton attempted to 
reckon. up the rays Sflight decomposed by the prism, 
and ventured to assign to them the famous number 
seven, he was apparently influenced by some lurking 
disposition to s mysticism."* 

t would be impossible for me to overrate the import- 
ance of the colour of metals in relation to scientific 
history, for the attempt to produce a metal with the colour 
and propertieeof gold involved the most intense devotion 
to arduous research sustained by feverisb, hope, attended 
by self-deception and elaborate fraud, such as hardly any 
other object of human desire has developed. It led to 
despair, to madness, and to death ; but finally, through 
all, alchemy prepared the way for the birth of chemistry, 
and for the true advancement of science. 

In early times, as now, gold was aneextremely desirable 
form of portable property, and its colour was, perhaps, 
held to $e the most distinctive and remarkable fact about 
it I may mcidentally observe that the dominant idea of 
colour in connection with the metallic currency survivesin 
the familiar phrase, “I should like to see the colour of his 
money," which curiously expresses a desire, tempered by 
doubt as to its fulfilment. On looking back,gve find that, at 
least from the thitd to the seventeenth century, the colour 
of gold haufted the early experimenters? and induced 
them to make the strangest sacrifices, even of life itself, 
in the attempt to imitate, and even actually tO ‘produce, 
the precious metal. Let us see what kind of facts were 
known withfn'the period I have indicated. In barbaric 
times, hammered pieces of gold, or gold beaten into thin 
sheets gnd plates, were used with coloured stones and 
coral for personal adornment. The neat step was to 
make gold go further by gilding base metals with it, and, 
in order to do this, the colour was for the moment sacri- 
ficed by combining the gold with quicksilver. This was done 
at least in the time of Vitruvius, B.C 80, heat being used to 
drive away, as vapour, the quicksilver which had been 
united to the gold, leaving a thin filn of precious metal 
on the surface to be gilded. But this was po$sibly not 
t1& first method of gilding, for we now know, from a papyrus 
af about the third century ? of our era, that lead was used 
for this purpose. Gold, when fused with lead, entirely 
loses its golden colour, and yet, by the application of heat 
m air, the lead may be made to flow away as a fusible 
oxide, leaving the precious metal om the metallic object 
to be gilt, the base metal being as it were transmuted, 
su cially at least, into gold. The point I want to in- 
sist upon is that the ic colour of the ggld vanished 
during the precess as carried on by the craftsman, only to 


1“ Flota Mor," 1686, quem, “ Essay on BI Words,—Colour.” 
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around the milver by an cod man "—*' A yras, quoted 
‘f Ihos,” p. 258, m relation to a gilded knife of copper 
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that it was from such simple technical work as this that 
the early chenfists were led to think that*the actfal pro- 
duction of gold—the transformftion oef*base metals into 


ber, the great Arabian chemiste of the seventh 
century, to’ our own countryman, Roger Bacon, in thé 
thirteenth, saw how minute a quantity of certain sub- 
stances would destroy tĦe red colour of copper, or ethe 
ysloy colour of gold. A frace of arsenic will cause the 

Colour of copper to disappear ; therefore, the alche- 
mists very generally arghed, some small quantity of the 
night agent, if only they could find it, will turn a base 
metal to the colur of gold. Look, they said, how small 
a quantity of quicksilver Will change the appearance of 
metallic fin. Here is a bar of tit 2 feet long and 1 inch 
thick, which it would beenost difficult tœ break, though 
it will readily bend dfüble. If only I rub a ligle quick- 
silver on its surface a remarkable effect will be prodyiced, 
the fluid metal will penetrate the solid ong! and in a 
few seconds the barewill, as you see, break dily, the 
fractured surface being white, like silver. It was by such 
facts as this that men were led to believe that the white 
metal, ailver, could be mg ‘ 

Successive workers at different periods held divergent 
views as to the efficacy of the ransmuting agent. Roger 
Bacon, in, the thirteenth century, held that one ae 
the precidus substance would suffice to turn a fni ion 
pue of base metal into gold. Basil, Valentine, in thee 
ourteenth cenfury, would have been content with the 
transmutation of seventy parts of base metal by one part 
of theagent. While, coming to the end of the eighteenth 
century, Dr. J. Price, F.R.S., of Guildford, only claimed 
that theesubstance ac possessed would transmute from 
thirty to sixty parts o base metal . 

It 1s a curious fact that no one seems Mo have actual 
prepared the transmuting agent for hi ; but to have 
received it ip a nSysterious way from “a stranger”; but I 
must not dwellon this. I will iere point out how per- 


transmuting nt, and I will content myself with a 
reference to Robert Boyle, our great cowift/yman, an 
accurate, chemist of the seventeenth century, who did 
more than any one else tg refute the errors of alchemy. 
He nowertheless c cteristically records ? the followin 
expermentein which, instead of ennobling #base m 
he apparently degraded gold to*a base one. gie first 
purified a small quantity of gold, about “two drachms,” 
with great and, he states, “I put to it g*small 
quantity of powder communicated to me by a s ger,” 
—it 13 si that even he should have received the* 
transmuting agent in the usual way,—" and," he adds, 
* continuing the metal a quarter of an hou on the fire, 
that the powder might diffuse itself through it, . . . the 
metal when cold.appeared to beea lump of dirty colour; 

. "twas brittle, and, being worked with a hartreryit 
flew into several pieces. From hence," he adds, "it 
ap that an éperation almost strange as thate 
called ‘prejection’” (ore transmutatign) ^ may safely in? 
admitted, since this experimen shows that golde . . . 
the least mutaple of metals, may m a short time 
exceedingly changed. .,. by fo* small a portion of 
matter that the powder transmuted a thousand times its 
weight of gold." He elsewhere observes of a, simular 
experiment, "traffamutation is nevertheless real for noj 
i and it is no small matter to remoWe thee 
bounds which Nature seems very industriously tq have 
get to thg alterations of bodies.”4 The change yp tht 
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re-appear at the end of the operation ; and I am satisfied’ d 


old—was possible. The mor® observant of them, froifi , 


sistent was the view as to the singular efficacy of the e 
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. is perfectly soft, ductile, and workable 





every jetveller—® brittle goldj’—for the way in which an 
alloy of gold and'tqpper w affected, by a, stnall quantity 
presents one ofthe most seridus difficulties in 
working d. It has been known since the seventh 
century, that minute quantities of certain metals render 
gold brittle, and it may be well to demonstrate the fact. 
ere are two hundred sovereigns : I will melt them and 
add in the form of a tiny'hot a minute portign „of 
lead amdgnting to only the 20ooth part of the mass, first, 
however, pouring a little of the g8ld into a small ingot, 
which we can bend and flatten, t to you that it 
e rest of the 
mass we will pour into a bar,&nd now that it is suffi- 
ciently cold to handle, you se that I am able to break it 
with my rap or at least with & light tap of a hammer. 
The colour of the gold is quite al and has become 
o -brdwn, and experiments have shown that the 
tenaci, of tpe metal, that is, the resistance of the gold to 
being pulled asunderghas bden redaced from 18 tons per 
Square Mich to only 5 tons. These essential 
the property of the metal have been produced by the 
addition of a minute quen ofyead. I have cited these 
facts mainly to show that the ges produced in the 
colour and properties of anetals by amall variations of 
composition were such as to ld the alchemists on in 
their belief that it was possible to change lead @r tin into 
wold, and. the nope in which they worked enabled them 
to gather facts ou? of which chemical scietce was gradu- 
ally constructed. We shall see presently that changes in 
the colour of metals and allays produce’ by the addition 
of small quantities of foreign matter, are of great import- 
ance in the application of metals to artistic purpeses, but 
we must to examine more closely some of the 
pronftnent nnected with the colouifof metals, that 
18, the effect meis have on light so as to uce the 
effect of colour in our eyes. € are ape to think of gold 
as being essentially and distinctively golden-yellow ; it 


es in 


e may, however, possess a wide range of colours without in 


any waydosing the condition of absolute metallic purity, 
its relations light depending entirely on the nature of 
its sugface, and ean en whether the m is in 
or in a more or less fine stgte of division. Interest- 
ing as ‘gold is to us in mass (and I may incidentally 
* mention {has during my official confection the Mint 
€ have responsible for the quality of 462 tons of it) 
it 18 ps stil more interesting to us when beaten so 
fine i a single grain, of the value of 24., would cover a 
ce 4f 48 sq@are inches, or when it is so finely divided 
t the dimensions of o single particle may closely 
ye to those of the ulumate atom. ° 
is aspegt of the question was investigated by Faraday, 
and the experimental part of the subject remains practically 
unadded to since his tipe. It is well known that a leaf 
Siete seen by transmitted hgh is'tither green or 
blue, aecording to its thickness. Here is such a leaf of 


e gal as se&i? when light is agtually sent thro h 
* Lá ig. 1), E 
A 


© de 


so ag to projec a green disk on the 
rtion of th light will be reflected from its 
and this reflected ray may be capeht in a mirror 
d thrown on the sctefn so that you Mave, shown side 
by side, the green Ju of transmitted light and the 
golden pne of reflected light from the same leaf of gold. 
Gold may readily be converted into% soluble ehloride 
owhicl uces a beautiful golden solution. If such a 
solution contains very little gold, not more than 2 grains 
ma on, and if certain chemical methods ae Eig to 
itate the gold, that is, to throw it out of folation ih 
a solid, though 1n a very fine state of division, the metal 
exibit aewide range of tint, from ruby te bla : 
A few drops of ghospherus MEO in bisulphide of 
carbon had been added to abqu a gall&n of a, very dilute 
Solution of chloride ef gold contained in a 
' n » e i eo 
æ à . 
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* colour of the gold was remarkable, but Boyle had only | cylinder, as shown in the sketch (Fi - 2. The beam 
produced one of the series of alloys most dreaded by | from an electric light, thrown through the revealed 


in the lower part the presence of finely-divided metal of 
the natura! golden colour, while tlie more finely-divided 
gold in suspension imparted a brilliant ruby, colour to the 
iquid,. a glowing ruby disk was projectéd on a white 
screen. : 


When gold is in the “ruby” state, à 4s so finely 
divided that each particle probably apfrommates to the 
dimensions of the gold atom. : 

[The solar spectrum was then thrown upon éhe screen, 
and the audience was invited to compare it with a dia- 
gram which, while closely resembling the solar spectrum, 
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Fra, 1. 
really represented} the way in which pure metallic 
pre 


gold, 
by various methods, is capable tT behaving in 
relation to light so as to produce the sensation of a wide 


range of colours.] 
It would be to show that light 1s similarly affected 
by other metals ; but I have selected gold for the purpose 


of illustration because it is easy to maintain it in a state 
of purity, however fipely divided it may be. We must there- 
fore modify any views we may have formed as to a metal 
having exclusivelya special colour of its own, bgcause it 





Fig. 3. 


will be evident that a particula? colour is only due to a 
definite state of arrangement of its particles. The inti- 
mate relation between the state of the surface of a metal 
and its colour is well shown by &he beautiful bfétons 
devised by John Barton. He proved that if very fine 
lines be drawn close together, so that about 2000 would be 
ruled in the space of an inch, a beautiful iri ent effect 
is produ he tints beifg quite independent of the 
metal itself due to an optical eftect*of the lines. 

[The image of such a button was then thrown upon the 
screen. | 
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Let us now examine some effects of uniting metals b 
fusing them together into what are called alloys ; and, 
second, the direct influence of a minute quantity of one 
metal in changing the mass of another in which it 1s 
hidden, and causing it to behave in a different way in 
relation tó light, and consequently to posses& a colour 
different from that which is na to it; or the added 
metal maywo change the chemical nature of the metallic 
mass that va$ied effects of colour may be produced by 
the chemical combinations which result from the action 
of certyn “pickling” solutions. This portion of the 
subject 1s so large that I can only hope to set before you 
certain prominent facts. 

First, with reference to the colour produced by the 
union of metals. Here is a mass of red copper, and here 
one of gray antimony: the union of the two fusion 
produces a beautiful violet alloy when the proportions are 
80 arranges! that there is 51 per cent. of copper and 49 
per cent of antimfny in the mixture. This alloy was 
well known t8 the early chemists, but unfortunately it is 
britQe and difficul? wo work, so that its beautiful colour 
can hardly be utilised in art. The addition of a small 
quantity of tin to copper hardens it, and converts it, from 
a physical and mechanical point of view, into a different 
metal The addition of xinc and a certain amount of lead 
to tin and copper confers upon the mettal copper the 
property of receiving, when exposed to the atmosphere, 
varying shades of deep velvety brown, characteristic of 
the bronze which has from remote antiquity been used 
for artistic purposes. But by far the most interesting 
copper alloys, from the point of view of colour, are those 
produced by its union with zinc, namely brass. Their 
preparation demands much care in the selection of the 
materials, and I might have borrowed from the manufac- 
ture of brass instance after instante of the influence of 
traces of impurity in affecting the properties of the alloy, but 
it is cmnecessary to dwell upon this alloy in Birmingham, 
for in all that relates to the mechanical manipulation of the 
alloys of copper with tin and with zinc, you are masters. 
I have many inducements in this place to speak about 
this Beautieil allay, I am proud to [m a namesake of the 
craftsman, William Austen, whe in 6o, made that 

ficent mument in brass which covers the remains 

and comm@morates the greatness of Richfrd Beauchamp, 

Earl of Warwick, and I am glad to remember that Queen 

Elizabeth granted the first patent for the manufacture of 

brass in England to William Humfrey, Assay Master of 

peta E Niredecassoe in the office it is my privilege to 
old. 

I however, to direct your attention to-n#ht to some 
alloys of copper with which you are probably less familiar 
than with brass. In this direction Japanese art affords a 
richer source of information than any other. Of the v 
varied series of alloys the aont: employ for art me 
work, the following ma considered to be the most 
important and typical. The first is called “ shaku-do "i it 
contains, as you will observe from Afialyses Land IL; in 





é Shakss-a3. 
I. IL e 
* Copper.. 94.50 Copper ... 577 
Silver .. I'55 Süver .. .. . o 
Gold 3°73 Gold 4°16 
Led .. . , II 
^ Tron and Arsenic... traces . IOO'OI 
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adition to about 95 
4 per cent. eof gold. 
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r cent. of copper, as much as 
t has been used for very large 
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works.  Colossal statues are made of it; one cast at 
Nara m tha seventh century being specially remarkable. 
The quantity of gold is,"hqgrever, wery variable ; speci- 
mens | haveenalysed contaned daly 1'5 per cent of the 
precious metal The next alloy to gvhich I would direct 
your attention is called “shibu-ichi.” There are numerous 








Skibu-icki. 
uL e IV E 
Copper . 6y31 Copper... .. .. 4$r'IO 
e Silver . 3207 Silver .. . $e 48'93 
Gold +» efTuces Gold AUTE "I2 
Iron 2; '52 
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varieties of it, but in both these alloys, shaku-dd and shibu- 
ichi, the point of interest is that the pcioys metals are, 
as it were, sacrifice if order to produce d te results ; 
gold and silver, when used pure, being employed very 
ingly to heighten the general effect. In thg*case of 
e shaku-dd, we shall seee presenjly the a Appears to 
enable the metal to’receive a beautiful rich pufple coafor 
patina, as it is called, when treated with certain pickling 
solutions ; while shibu-ichi possesses a peculiar silver- 
gray tint of its own, ffhich, under ordinary atmospheric 
influences, becomes very uhful, and to which the 
Japanese artists are vewy partial. These are the principal 
alloys, @ut there are several varieties of them, as well as e 
combinations of shaku-dó and shibu-ichi ın various propor- 
tions, as, fog instance, in the case of knu-shibu-ichi, the 
composition of which would correspond to one part o 
shaku dé rich in gold, and two parts of shibu-ichi rich in 
silver. Interesting effects are produced by pounng two 
allgys of different tints together just at the pret d 
point f the less fusible of the two, so that the loys 
unite but do not blend, and a mo Surfaceeis ehe 
result. These alloys are introdu to almost every 
good piece of rgetal-work. P 
Now as*to de action of pickhng solutions. Many of 
you will be familiar with the mysteries of the treatmen& 
of brass by “dipping” and “ dead dipping,” sq as to pro- 
duce certain definite but the Ja art metal- 
workers are far ahead of*their European brotheys in the 
use of*such solutions. 

e South Kensingtn Museum contains a valu- 
able series of fiftpeseven oblong plates, same, plain and 
others nd&ly ornamented, which, were specially repared 
as samples of the various metals and alloys ima by the 
Japanese. The Geological Museum 1n Jermyn has 
a smaller, but very instructive, series. of ty-four 


piate presented by an eminent metallurgist, the late M. ^. 


ochstatter-Godfrey. From descriptions accompanying 
the latter, and from information I have gathered from 
certain Japanese artificers now in London, if would appear 
that there are three solutions generally in use. They are 
made up respectively in the following proportéons, and . 
are used boiling.e * 


L I» * 
eVerdigris ... ..9 438 grains 87 grains 
Sulphat@of copper 293 ,, 7%, 540 4, ` 
Nitre ... cus — Ta — e 
Common salt, ... — I$Ó, 5, — ® 
Sulphur = mi 233 » — 
Water.. I gallon —_— I on 
Vinegar od — I gallon 5 fluid sirachms 


e 
II . 
220 grains œe > : 


That fost widely employed is No. I. When boileéin Nt — -2*' 


III. solution, pure copper will turn a brownish red ; and 
*shaku-do, which, you will remember, contains a ttè gold, 
cenit dee ge and now you will be able to app®eciate 
the effect of small quantities of metallic impurity ds 
affecting the colour resulting from the, actian of the 
pickle. C8pper containing a small quantityof antimóny 
gives a shade vegy diffesent ffom resulting from the 


*nd the 
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is the result, of smelting *comp 
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* is called in Japanese “mokume,” which 
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methods of purification are not so perfectly understood 
as in the West. The result is jhat- the so-called “ anti- 
mony” of the Japarfese art enetal-workers, which is pre- 
*sen? in the variety of cop ed 4 kurorti» i» reall a 
complex mixture coatai tin, cobalt, and many other 
mefals, so that & metal-worker has an infinite series of 
materials at command with which to secure any particular 
shade, pnd these are used with mach ju ent, although 
the stientific reasons for the ad@ption of any particular 
sample maj be hidden from lum. It is strictly accurate 
to say that each particular shade ofecolour is the result of 
minute quantitles of metallic impurity, and these P en 
mens and diagramas will, I trust, make this «lear, and will 
prove that the Japanese arrange t$ue pictures in coloured 
metals and alloys. ° 

[This portign of the subject was, illustrated with much 
care by coloured diagrams represeRüng specimens of 
Japanege art metalwork, by photographs projected on 
the scregp, asgwell as by the reflected images of small 
o ents made of the alloys*which had been specially 

erred td There was also a trophy of leaves of copper 
es of purity colonies brtllianely by one or 


of Mori is i 
other of the “ pickles " above d bed n 
There is one other arf material to the production of 


which I hope art workmen in Birmingham will soon 
direct their attention, as its applftations are endless. It 
ignifies#*‘ wood- 

Ex Itis now very rare even in Tepen but formerly the 
specimens appfar to bave been made in Nagoya by 


retainers of the Daimio of Owari. I have only seen six 


anpa and only possess a single specimen of native 

work, and have therefore had to prepare a few ilustra- 

tions for you in soldered layers of gold, silver, shigu-ichi, 

shaku-d6, ang kuromi. 
LJ e 
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This dfiagrany(Fig. 3) shows the method of manufacture. 
Take thin sheets of almost any of the alloys I have 
mentioned, and solder! them together layer wpon layer, 
care being taken that the metals "uh will present 
diversity of folour come together. Then drill conical 
holes of varying depth, A, 1n the mass, or devices in 
e trench-like cuts of V seftion, 3, and hanyner the mass 
unfil theholes disappear; the holes will thus be replaced 
banded circles end. the trenches by banded lines. A 
ese "rtificer taught me to produce similar effects éy 
e g phe soldered Myerg of the alloy, and bf the aid of 
blunted? tools making depressions on the back of the 
méss so as to produce pmominences on thefront, C. These 
prominences are filed down until the sheet is again flat ; 
the banded alloys wi then appear on the surface in 
complicated sections, and a very remgrkable effect is 
@rodueed, especially when the colours of the alloys are 
develo by suitable ^ pickles.” In this way any device 
may Me produced. In principle the method is the sam 
as that which produces the damascening of a sword-blade 
ðr gun-barrel, and depends on the fact that under certain 


o° «© Tip fellowing solder was found to anser well ‘g- 
zy 
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conditions metals behave like viscous solids, gnd as truly 
“flow” as pitch or honey does, only in the case of 
mokume the art workman has a wide range of tinted 
metals at command. 

Throughout Japanese art metal-work, in which I hope 
you will fke increasing interest, there is the one prin- 
ae of extreme simplicity and absolute fidelity to nature. 

e brilliant metals, gold and silver, ar most 
sparingly, only for enrichment, and to @heighten the 
gen effect; these precious metals are never allowed 
to assert themselves unduly, and are only employed 
where their presence will serve some definite end in 
relation to the design as a whole. A Japanese proverb 
asserts that “He who works in gold puts his brains into 
the melting-pot," meaning, I suppose, that this metal, so 
precious from æ artistic point of view, demands for its 
successful application the utmost effort @f the workman, 
and suggesting that gold should not be employed in 
massive forms such as would resul from melting and 
casting, but should be dein handled, beaten on to the 
work, or embedded with the e. . 

Bear in mind that in Birmingham, when a really fine 
work is produced in silver, the surface 1s often made gray 
by chemical means, “ oxidised,” as it is termed, and this 
subordination of the brillancy of silver to artistic effect, is 
well understood by the celebrated American firm, Messrs. 
Tiffany, of New York, who are doing so much to catch 
the spirit of Japanese art metal-work. All I«sk you to do 
isto carry this still further—to cover base metals with 
these glowing coloured oxides, and thus to add to the 
permanence of art work, by producing surfaces which 
kn resist the unfavourable atmospheric influences of our 

ties. 

Hitherto we have considered the union of metals by 
fusion, but fire is ndt the only agent which can be em- 
ployed for this purpose. Two or more metals may be 
deposited side by side by the aid of the electric Mhttery. 
Birmingham was, as you well know, the early home of 
electro-metallurgy, an industry to the development of 
which the great of Elkington has so materially con- 
tributed. I have no statistics as to the amount of pre- 
cious metals arfually employed for electro-deposition in 
Birmingham, y it is known thgt a singlf wogks in Paris 
belonging to M. Christofle, deposits annually six tons of 
silver, and ¢ has been estimated that the layer of silver 
of the thickness actually deposited on various articles 
would, if spread out continuously, cover pr of 140 
acres! J will not, however, dwell upon the ddposition of 
gold and silver in their normal colours, I would remind 
you that cópper and zinc may be deposited by elecgrolysis 
80 as to form brass, and that all the beautiful bronzes and 
alloys of the Tapane can be obtained by galvanic agency ; 
and further, suitable admixtures of gold, silver, and 
copper, red pod. rose-coloured gold, or green gold may 
be deposited, so that the electro-metallurgist has at his 
‘command the Ms Lame of the decorative artist. 

[The igages of utifal deposits of coloured gold, 
specially prepared by Messrs. 
jecte® on the screen. 

I ought to allude to what has been called the morab 
aspect of colour, and altho I cannot follow Goethe? in 
his attributes of colour, which seem to me to be fantastic 
and over-strained, I quite recognise the poetic sympathy 
of S are in making Bassanio select the casket of 
lead, which contained the warrant for his earthly happi- 
ness, because “its paleness moved him more o- 

uence.” Mask you to remember Ruskin’s words, 

all men completely organised and justly tempered 
enjoy colour; it is meant for the perpetual comfort and 
delight of the an heart git is richly bestewed on the 
highest works of creation, and the eminent sign and seal 
of perfection in them being associated with lifeein the 

* H, Hiullbat, Ame. ds Chim. of de Phys. t. xxiv. p- 549, 1881. 
* Farbenlehre. 
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human body, with light in the sky, with purity and hard- 
ness in the earth; death, night, and pollution of all kinds 
being colourless.” 

I must briefly turn to the concluding part of our subject. 
It has long*been known that thin films of certan metals 
and certain metallic oxides act on light in the same way 
as thin filnfwof other translucent substances. I have here 
such thin film$ of oxide of lead, which, many years ago 
Nobili, Becquerel, and Gassiot taught us to deposit, and 
such fi have since been used in decorative metal-work. 

[Beautiful examples of such films were projected on the 
screen. 

I wish I had time to point to the great interest and im- 
portance of films of coloured oxide of iron 1n the temper- 

of steel, for it is well known that, apart from the 

scientific interes of the subject, the shades from straw- 
colour to bye which over the surface of hardened 
steel when it is heawed in air, afford precious indications 
as to the degrte of temper the metal has attained, and 
in ng industry is this better shown than in the manu- 
facture of steel pens, I must pass this over, and turn to 
one other instance of the formation of coloured films on 
metals, Here is an ordinary plumber's ladle filled with 
lead, which will soon be molten when it is placed over 
this flame. The air will play freely on the surface of the 
melted lead, and, as a certain temperature is reached, 
very beau films will over the surface of the 
metal, If the lead contains very minute quantites of 
cadmium or of antimony, the effect will be grean height- 
ened. If the light from the electnc lamp be allo to 
fall on the surface of the bath of lead, ıt will be easy to 
throw the image of the metallic surface on the screen, 
and you wil see how beautiful the films are and how 
rapidly they succeed each other «when the metal is 
skimmed. What, then, 1s the special significance of the 
experiment from our point of view? It represents in a 
singularly refined way the one experiment which stands 
out prominently in the whole history of chemistry ; for the 
formation of a coloured scum on lead when heated in air 
has been appealed to, more thany any other fact, in sup- 
port of particular sets of views frog the tyne of Geber in 
the seventh ce to that of Lavoisier in the eight- 
eenth. It Was the increzfe in weight ofthe lead when 
heated in air that so rofoundly astonished the early 
chemists ; and, finally, the formation of a coffured oxide 
by heating lead in air was the important step which led 
on your greàt townsman, Priestley, to the discovery of 
oxygen ; and, as the fact of his residence among you will 
never be forgotten, Birmingham may claim to *&ave been 
connecfed, through with one of the most splendid 
contribution ever off. to Chemical Science. 





NOTES 


Pror. Rucker, F.R.S., has been appointed by the Lord 
President of the Council to the Professdfship of Physics in the 
Normal School of Science and Royal School of Mi rendered 

t by the death of Prof. Guthne, F.R. S. e 


e 

AT the Royal Society on Thursday last (November 25) a paper 
was read by Sir Richaid Owen, tontaining some further evidence 
on the structure of the every remarkable extinct marsupial, 
Thylacoleo carnsfex, The author re-afffrmed his previous state- 
ments that it was a carnivorous beast of the size of a lion, the 
proWeble prey of which &ad been the larger herbivorous marsu- 
plals, also now extmct. Prof. Flower, after iewing the 
additional evidence that had been adduced, repeated his convic- 
tion expressed eighteen years ago in a pape@ read before the 
Geological Society, that the déatition of 7X9/aceleo int no 
parallel jn any existing predaceous carnivore, but was formed on 


* He pointed ont that the experiment with minium confirmed his view that 
be mercury calcined in arr der ved oxygen_/rea the atr. 
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2 totally different type, and that there wasghereforeano justifica- 
tion for assigning to it habits*for which i$ did not seem partica- 
larly well adapted. The easqntial condi in & dentition - 
which would enable an animal to seize anl overcome large and 
struggling prey, as seen in both lions, tlgers? wolves, and*the 
existing carnivorous marsupials, are large canines set well apart, 
with incisors so small a* not to interfere with thelr piercing 
cton; whereas in 7hy/acSleo the canines are rudipentary, and 
the central incisors y developed, The alterflative, some- 
times suggested, that the animal was herbivorous, was equally 
improbable. Ig fect, it would not be safe to do more then 
speculate on the habits gy food of an animal the dentition of 
which was so highly specialised, angl without any analogy in the 
existing state of things. (Prof. Huxley saidethat he agreed with 
the conclusions of thedfist speaker. 


LJ 

A COURSE of six lectures, adapted to a juvepile augitory, on 
“The Chemistry of Light fnd Phetography” (with ri- 
mental illustrations), will be grven at the Royal Ifstitutlon 
Prof. Dewar, M.A., F.R.S., on the following days, at three 
o'cloak :— Tuesday, Decegnber 28, 1886 ; Thursday, December 
30; Saturday, January 1, 1887 ; Tuesday, January 4; Thursday, 
January 6 ; Saturday, Janpary & 


THE Royal Soeiety have just received from Egypt à consign- 
ment of specimens of the different strataeof soil in the Delt. 
The borings have been carried out to a depth of nearly 200 
feet, and the solid bottom has not yet been reached. The 
Royal Engineers in Egypt have been intrusted with the work. 
The. ens, which are chiefly of sand and clay strate, are 
deemed of great importance, and the Society has granted 
money for the*continuance of the work, which will be card 
out by the detachment of Engineers as hith 

. - 


THE Secretary of State for War has given permission for Sir 
Frederick Abel, C.B., the Chemist of the War Department, to* 
accept the post of organising secretary to the Impe Institute, 
provided that the duties do® not interfere wifi those of his 
appointment under the War Office; and Sir Frederick ‘Abel has 
been dearred by the Prince*of Wales, President of thé Impefial 
Institute, to enter up% his work as soon as posible, The new 
secretary just completed his work in connection with the 
electric hghting of the Indian and Colonial Exhibition, and is 
also retiring from his duties? in connection with the Piety of 
Arts. 2 

Ox Novémber 17, at 7h. 18m. p.m., a fine fireball was seen 


at Stonyhuist College, Blackburn. It appeared to be several 
times as bright as Venus. In colour i was violet, and of a 


distinct pear shape. The part of ws path observed, gs far as | 


could be judged from the stars seen through detached clotds, 
was from near : Ceti to the small stars moaye Fomalhaut, about, 
88 Aquarii, Its path wag slightly curved. So 

sine Dar denen was first called +o it "by the illumination of 
the sky, althongh seen from a room m which the gas was lighted. 


THE Morning Star of Jaffha, in Ceylon, reports the death of 
the taxidermist of the Victoria M in that town from the 
bite off a cobra, “under very curious circumstances. While 
feeding a cobra, which he had supposed was harmlefs fron? 
erevious extraction of the poison-beg, it suddenly bit hig hand. 
For a fewgminntes he took no notce, thinking the biteard- 
less, but pain and nausea soon began. Carbolic acid wai 
applied, ligatures were bound round the arm, an ingision was 
made at thé bite, and the blood of the atm” was wholly °re- 
moved. Various antidotes were used, bt the unfortunate man 
lost the poWer of speech, ari soon gfter every muscle seem@l 
sto have become parklysed,, and Biratng entirely ceased. 

` ' . y. ow =s 
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bat estimates that about 100 are still in existenct in the south, 
chiefly in the province of Nedenaes. 


A KITCHEN-MIDDEN has just been discovered at Ginneiup, 


Artificial respiration was therefore resoited to, and this opera- 
tion was unceasingly qpntinued „fonine hours, when at last the 
. patient made an attempt to bgeathe, and soos regained con- 
stioumess enough to ake his wants known. He steadily im- 


j in , at the foot of a cliff near a dried-up sound. It is 
proved until the @riday, the accident having taken place one | abont a yard m depth and of considerable extent, and contains 
Wednesday, and then astonished those around him by stating that quantities of shells of oysters, mussels, &c. -— 


during, fhe severe operation of Wedhesday night he was con- 
sclou& of all that was taking pince, Bat was unable to make hig 
feelings kndwn, not having power oyer a single muscle." It 
would seem that the poison paralysed the nerves of motion, but 
not those of feeling, for he could see, end „bear, and feel, 
although the physiciahs, even by touching the eyeball, could get 
no response either of feelgg or consciousness. His partial 
recovery was, however, followed by p high fever and inflam- 
mation of the lungs, and he died, pefectly conscious, on 
the follgwing*Sunday. 


THe New Ztaland Ggvernmefit are apout to collect salmon 
owh in Scoffand and transfer them to that colony for incubation. 
It will be remembered that the Royal Commissioner for New 
Zealand has previously carned out milar work succesfully, 
and it has been found that the S. sa/ar thrives well in the waters 
of that possesmon. Last year*a large number of salmon ova 
weie collected from Scotland, and hatched out and geared in 
New Zealand. e 


THE last numbers of the Sournal of the Chika Branch of the 
Royal Asiatic Society (vol. xxi. Nos. 1 and 2) contain a '* Sym- 
posum” on the question whether Western knowlÉdge, and 
especially, of course, Western science, should be conveyed to 
the Chinese through the medium of their own or of a Western , 
language. Fourteen of the leading European scholars in China 
took part in the discussion, Their views will not bear classifica- 
tion under the heads effirmative or negativ& as somo hold a 
middle place, exhibiting a leaning in one directiom or another. 
The general tendency, however, is in Pevour of exciting the 
curiosity and. interest of intelligent Chipese in the matter of 
Western knowledge by popular expositi8n in the native t8ngue, 
while reserving a more adequate representation for a time when 
a sufficient number of Chinese shall have acquired foreign lan- 
guages to constitute a learned class in our senso of the expression. 
A further and final stage will be reached when the members of 
this class, themselves impregnated with foreign knowledge, shall 
convey it to their fellow-countrymen in theise own tongue, 
gradually modified to suit the exigencies of doctrines now abso- 
lutely foreign to the genius of the Chinese language and beyond 
its capabilities, 


COMMENCING on January 1, 1887, a journal isto be published 
by the National Fish-Culture Association, comprising not only 
information regarding its transactions fiom time to time, but also 
articles relative to the sabjects of fish-culture, fish, and fishenes. 
A record will also be given of what takes place in comnection 
wieh these subjècts ughout the whole of the United King- 

^ dom, the colonies, | d abroad. 


A sTRONG shock of earthquake, lasting several Seconds, was 
eelt at Smyrna and in the adjacent districts early on the mom- 
ing of November 27, and news has been received of Tchesme 
and Chios hÉVfha been similarly visited. A strong shock was 
felt at Washkend on the morning of November 29,,causing 
damage tg many houses in the Russian quarter. Two shocks 
gere felt on Sunday at Somerville and at gharleston. A Slight 
shock was “fel? in Cairo at half-past four o'clock dà the after- 
noon of tfe 17th. Tho vibration lasted feveral seconds. 


In the course of the discussion, some interesting facts with 
regud to the translation of scientific terminology into Chinese 
were mentioned. Dr. Martin, of Pekin, refened to Ricci’s old 
translation of Euclid, which he entitled ‘‘ The Fundamental 
Principle of the Science of Quantity.” “Oxygen, hydrofen, and 
nitrogen are translated so as to express ther characteristics of 
supporting life, of lightness, and of derivation from nitre. On 
the other hand, Dr. Macgowan mentions that a translator's 
difficulties in dealjng with natural history terms are really enor- 
mous. He undertook the translation of Danws “ Mineralogy ” 
and Lyell's “ El@ments of Geology” into Chine-® for the Go- 
vernment, ang a scientific native scholar was detailed to asst 
him. When they came to the plants that have the names of 
foreign botanigis, most of them polysyllabic, they were appalled, 
and ss they could only be rendered phonetically, the native 
scholar dec(jed against translating any portion of the plant’s 
name, transferring it bodily, according to sound, into @hinese. 
Similarly, the complex nomenclature of organic chemistry pre- 
sents a formidable difficulty, A Chinese clergyman, who took 
part in the discussion, delivered a particularly interesting addi ess, 
urging that the phonetic method should, as a rule, be employed, 
on the ground that the characters used in the translation of 
scientific tems have ti*Sditional meanings to the Chinese mind, 
and thus great confmon is created. The ‘‘term ”-controvergy 
which has agitated theologians 1n China for the pest half-century, 
and has divided them into two hostile camp., appears likely t8 
revive in the domain of scieng, the question lying betweea 
translation or phonetic reproduction. , 


FROM a study of thirty two years’ observations of thuader- 
storms in the Vienna region, Dr. Hann finds that there is a 
double maximum of frequency. The geeatest number occag in 
the first halffof June, the second smaller maximum is in the 
end of July; between these is a secondary minimum. (‘Thunder- 
storms hardly ever occur in winter.) This agrees gnth observa- 
tionf in Munich. + In Brussels tost thunderstorms occur in the 
second halves of June and July. The°daily penod in Vienna 
shows a chief maximum about 3.20 p.m, and a secondary one 

i at [.22.m. The spring end summer storms come mostly fiom 
nouncey, that the bearer is now éxtinct in Northern Morway, |,the east or south-east, and seem to belong to Mediterragean 


f ` A l 2n ' 6 


Duro the past summer, Dr. Fr. Svenonius, the well-known 
my Wwedish geologist, has been prosecuting geological, ethnogra- 
phical, and glacial studies in Swedish Lapland. ° 


On the evenfhg of November 4 a splendid display of the aurora 

borealis was seen at Throndhjem, in Norwey Not only the 

. northerngbut also the easteifi and part of the southern, sky were 

covtred with aurora, The radiation was $articularly brillant 

érom south-west to hAth-east, formmg g wreath in all the 

Ghous of the rainbow, During Octeber, several sglendid de 
plays of eurora occurred, bdt none as brilliant as this one. 


Ôn the evening of October 30 a brilliant @neteor was seen 
from the Faloterbo hghtship, on the south-west coast of Sweden. 
It went 1g & direction south-south-west to north:north-east, ex- 

as it seemed, from time to time, fnd displaying the 

toost tant yellow, red, and green light. At times the sky 

ulaminated as ın full moonlight About a couple of minutes 

er wpe last explosion, reports as of guns were heard. At, 

gabout 2am. of November 5 another splendid meteor was seen 

at Hgmargin Norway It went in a southerly direction acioss 

Lake Myosen, And e pp view, leaving a‘long, bidad, 
variegated trail behin . e e 

€. e 


Pzor.Cortzrr, the Well-known Namen zoologist, an", 
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depressions, coming up fiom the Adriatic, as those of late 
summer seem to be on the south or south-east borde: of Atlantic 
depiessions, 


BsTHNAL GREEN Freer LIBRARY has been doingga large 
amount of good work in the thickly-populated district in which 
it ıs situated, D® only by giving facilities for reading books, but 
by science lectures End science "talks." It is much in want of 
funds for the extension of operations, and we commend it to the 
consideratiof of our 1eaders. The librarian 1s G. F. Hilcken. 


THz additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey (&acacus sinicus) from 
India, presented by Mus G. M. Fisher; a —— Hedgehog 
(Brinacens ) from Madras, presented by Mr. H. R. P. 
Carter; two Mute Stans (Cygnus olor), European, a Common 
Peofowl (Zuvo fristatws) gom India, presented by Lady Siemens, 
a Red and Yellow Macaw (Ara chloroptera) from South America, 
presented by Mr. Arth Daunt; a Grey Parrot (Psittacus er.- 
thacus) West Africa, presented by Mrs. Greenwood ; five 
Great Eagle Owls (Bubo maximus), European, presented by 
Mr, Philp Crowley, F.Z.S.; a Common Guillemot Lemvia 
toile), British Islands, presented by Mr. J. H. Gurney, F Z.S. ; 
two Gambel’s Partridges (CallıpeNa gambelli) from California, 
presented by Mr. W. A Conkhn, C.M.Z.S. ; a Malabar Green 
Bulbul (PkylJerMIs aurifreur) from India, received in exchange ; 
five Great Titmice (Pm us major), four Blue Titmice (Purus 
caruleus), two Bullfinches (Pyrrkwla europea), European, pur- 
chased. 








OUR ASTRONOMICAL COLUMN 


THE ARGENTINE GENERAL CATALOGUE OF STars.—This 
Catalogue containing the mean positions of 32,448 southern 
stars determined at the National Observatory of Cordoba, has 
recently been published by Dr. Gould. The observations from 
which the Catalogue pomtions are deduced were made with the 
meridian-circle Bb the Coidoba Observatory dunng the years 
1872-80 these years the zone-obaervations were the 
chief object of attention, and the presen&Catalogue contains the 
laces of thosg stds whose tions were more elaborately 
etermined during the Deogre of that great wek, and consti- 
tute an addiuon to our knowledge of southern stellar positions 
of perhaps not less importance than the Cordobe Yone-Cata- 
logne. The General Catalogue gives the postions, for the epoch 
1875'0, of mes@of the southern stars brighter than magnitude 
84, the deficiencies in this respect being chiefly found north of 
the parallel of 23°, at which the zones beg. — These omissions 
will be &f compaiatively small importance, inasmuch as the 
new Durchwusterung of Prof. Schonfeld comprises all the 
southern stars within this region, while accurate determinations 
of the bughter ones will have been made in the re-observa- 
tion of Lalande’s stam now nearly completed at the Pans 
Observatory. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 DECEMBER 5-11 


e 
(FOR the reckoning of time the clvil day, commencifig at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) À 
At Greenwich on December 5 " 
Sun rises, 7h. 51m. ; souths, 11h. 50m. 51485. ; sets, 15b. Som. ; 
on meridian, 22" 25’ S. : Sifereal Time at Sunset, 
20h. 47m. 
Mooge(two days afte: Fig. Quarter) rises, 13h. 30m. ; souths, 
Igh. 35m. ; sets, th. 51m.* ; decl. on meridia; o° r9' N. 


Planet “Rises Souths Sets Deci on meridian 
h m. h. m hom e ws 
Mercury e 7 16 II 32 .. I5 484... 19 53S 
Venus ... 7 54 .. II 530... ju 52 *... 22 27 
Mars .4 . 10 Ig Dd 14 10 I8 I .. 23455 
upiter ... j 3 4 I4 4 9 418 
s. vee 18 35%... 2 38... IO 4I I 29 
* Indicates that the Is that of tha i 
that of tbe f nang : o preceding evening and the setting 
i “oe 
x e 
L] 4 . 





Occultatrons of Stars by the Moen (visible at Greenwich) 
e . 


Da. Star g Mag Dia — (Rho Cfi E. 
` CIL D ee 
h m he m. o 
5 ... I4 Cet . 64 ... 16 52 near approach 358 — e 
IO ... Taan .. .. 66 .. 5 52 .. 6 38 .. 105 339 
Io .. BAC. 1526 ... 6 4. 22 29 ... 2344 . 79292 
Sariin, De 5.—Outef major axis of outer = iste 
outer or axis of outer rng = 17"77 ; southern sur. visible- 
Vanable Stars 
Star RA. Decl 
*h m o h m 
U Cephei o ga'2e 81 16 N. ... Dec. 8, 1 46m 
Algol ... 3 0B... 40 ZIgN. ... 4, 6, 23 15 m 
e v 9, 20 5 m 
( Geminorum 6 #4 ..2044N... 5 9 5 OM 
VGemmomm .. 7 168..13 19N... » 7 Af 
UCorone . ... 1 136..32 4N... » 7 OFM 
Blyre . .. .. 18459 -23 14N.-- » 61,1990 M 
S Vulpecula .19 £3°7..27 OÑ.. , 6 o me 
T Aquamii .20439.. 5348. c » 5 HM 
3 Cephei . 22 24°99 ~.57 50N.. » hO oM 
* » 10,19 O% 


Aeiger- Somers 
The pringpal shower of the week is that of the Geayinids ; 
R A. 105°, Decl. 32 N., but moonlight will interfere with its 





observation at ns time of its maximum, Degember 10-11. . 
with Remarkable Spectra 
Star RA. 1886 0 Decl. 1886 o Type of 
hm s . i spectrum 
20 Leporis 5 6 3. II 5945. .. IIL 
119 Tfur.. .. 5 25 32.. 18 HIN: s II. 
64a Schjellerup 5 52... 20 38 8 N. IV. 
aOrnons.. .9.. 54859 . 7231N..* I e 
x Auriga... 5 51 27 .. 45 55/5 : ILI. 
THE ROYAL SOCIETY! x 
FOR many years it has been my duty as senior segretary to 
read at each anniversary the death-roll of ear The 
names this year are perhaps slightly fewer than , buj many 
recall to wk faces once familiar that we shall never see here . 
Exrliesp among them comes Sir Frederick Evans, whose death 
took place oniy sertly after our last anniversary. Inthe, 


course of thabreceding summer he 
in that Internationsl Conference 


the Aflantic to takg 
hich assembled et Wash- 


ington, to deliberate among other things on the choice of a 
common prime meridian for all civilued nations On “return 
he was looking ill, and the ulness increased unfil it him 


r 
away. Yet gven through his illness he kept on working at® “» 
science, at a task he had undertaken, and which was almost 
completed when he died. To this I shall have on to refer 
again. In Mr. Busk we have lost one who has long been among 
us, and who took an active part in the scientific business of the 
Society. He repeatedly served on Bur. Council, and bgth then 
and ee, gave us the benefit of his extensive owledwre 
and soun Jodgment in the important gab laboilous task of 
advhing the Committe of Papers as to the proper? mode of.” 
dealing withfbapeis which tRey referred tæhim In Lord Can" o 
well we have Tost a statesman whose political duties eud not 
preten him from goming among us serving on our Counqj. 

e public services and singujar hon&&tf'and straightforwardness 
of Mr. Forster are appreciated by the nation at large. Quite 
recently, at no advanced age, we have lost Prof. Guthrie, the 
occupar of a chairewhich a great many years ngo I held for a 
time; a man whose genial character drew around him @ clos, 

e of friends. Sull moie recently we have lost the Earl of 

en, whose fine paleontological collections aree wel 

lmown to g@ologists. Only the other day one passed away whom 

we seldom missed at our anniversary In and who war 

uently with us on other occasions: I allude 3 General 

ean, whole philanthropic labours will nottsdon,be orgotten, 
and may, 1 trust, bg reco, ifa mucheneeded form. 

The Fellews have notjced with satisfaction a very*con. n 


e 
e ! Annverary Addregs by Prot G. G. Sfokea, Presiden?, on Wuesday, 
Norembe® 30, 1885. . ; 
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siderable excess of Income over expenditure in the balance sheet | whom we obtained valuable information the climate of 
for the year. At first sight itemight be su that as the | that island, and to the Consul-General for Po who obtained 
Transactions come ott at i mt there have | information for us from the Polytechnic Institution at Lisbon as 


e Been fewer parts published usual ; but it will be found on 
examination that the past year has borne its proper share of 
Printing expefives, The excess is really dne to a substantial 
im in the Society’s property, under the careful and 
Judge dade Gr ote ere 2 
Jakt year our President mformed the Fellows of the munificent 
offer i jam Armstro 
the e sum ef 6500£., d 
sum were raised by subscription from the Fellow 
be, other friends o 


privately toga mimber of persons,e Fellows and others. The 
sum su or promised in this invitation amounts 
to about .; and though the sum thus raised does not 


amo to what Sir William promised to duplicate if it could bo 
raised, be has most prapona dot only gaived the non-fulfilment 


®f the comdition subject to w the former offer was made, but 
has still further angmented it ; and he now promises not only to 
duplicate the sum raised in answer to the Treasurer's bat 
to give the futher sum of 3600., hus raising the capital from 


the present sum of about 80007, to 20, 00oW, He will be ready to pay 
the whole sum of 7800/. as sdon as the subscriptions to 
the Treasurer have been collected. The only conditgon attached 
to this "princely gift is, that, besides mee objects 
efor which the Fund was instituted, the Council should feel them- 
selves at liberty to dpply a portion of the incorffe to defraying the 
annual subscriptions of Fellows in special cases where such a 
course t seem desirable. 

The of the total eclipse of September 9 of last year, in 
any place where it fell on land, was so remote from oountry 
that no ition went out to observe it. It was visible in New 

and? in cipation of it our Eclipse Committee sent 

t a memoranduy to the colony indi the points of special 
interest to look eut for. We have recel drawings, 


to 


situatgd on opposite sides of the sun, 
Were just over the places of two large spots, one cipse to the 
limb, and on the point of disap jog, the other not seen before 
e SUME but visible next day, having in the meantmp come 
e round the e 
e The prisene pei fonde another of those rafer rare occa- 
al@ays of brief duration, which ate afforded for the study 
of sola; physics by a total eclipse of the sun. Calculations made 
long showed that a total eclipse was to be expected 
eu A 29. The path of the total phase on the earth’s 
surface is always narrow, say 100 miles or so and on this 
occasion it t obliquely acros the Atlantic cutting 
the Western Coast Africa about Benguela, and sweepi 
across some the West India Islands to a part of the mainland 
of South America, where i ended. 
Though there was a long belt of ocean over“which the totality 
wÜuld hg visible, and where the impomi spectacle of a total 
, eclipse us Ulpius this was not available for 
entific ons, which on to the 
traments, On the? magland of America thé total phase 
would &me on so shortly after sunrise that the sun would be too 
loser for good observatiops, and therefore thedsland of Grenada, 
which lay within the belt of totality, was much to be preferred. 
Of the two available stations, one lay in the British dominions, 
and waspretty of access England, and accoidingly ite 
ed to be the BUE nr couniry to tiko a forenfst place 
the®observations, the results of ch would be available to 
the whole scientific world. It was contemplated first to seed 
expeditions to both places—to Benguela as well as Grenada 
The @st of this would, however, exceed what codd be 
from the Government Grant withont unduly curtefling what was 
avallablegor other objects. Accordingly application was made 
ton. Lords of*tht Treasury for a enit ort towards the 
cost of the expeditos, Infhiriesswere ajso made as to the 


grobable climate at the two ; and here I hare to 
our. thagks te the Govertor- eral of, Windward 
who put us in communication with Dr. Wéils of Grenada, from 


" À 'V ; 


to the amount of sunshine about the SERM Coanda, 
guela. 


which be taken pretty well as representing 
The formation wo obtained from various sources as to Ben- 


guela was rather conflicting, but there seemed general 
agreement that even if the sun should be shy at the time of 


the eclipse the sky was likely to be haxy." This would much 
interfere with good observations, especially as the corona ; 
and as the of the expedition to Would be con- 


siderable, the success very doubtful, we thought it better to 
Give up that part of tbe project end confino ourselves to Grenada. 
eing anxious to trench as little as possible on the national ex- 
diture, cid DRE that little more could be taken from the 
vernment Grant we had expected, we wrote to the 
Treasury reducing our application to 500%., ghich, with assistance 
from the Ad ty in the shape of the use of & ship-of-war on 
the West Indis stetion, and supplemenged by some money from 
the Government Grant and from our own Doaation Fund, might 


enable us to meet the e 
The result was that & sum not excetding 500}, to supplement 
ed and 


what could be spered from the Government Grant, was 
and the iti as the Fellows are aware, has 

returned. [t was fairly successful, the observations having been 
prevented by clands at only one of the stations occupied. 
There has not yet been time to discuss the observations in full, 
but two points already appear to have come ont pretty clearly. 
One ss that the brightness of the corona, which on this occasion 
was actually messured, was much loss than had been expected, 
and less apparently than it had been on former occasions. This 
seems to show that the brightness is liable to in 
comparing different years, as we know is the case with the form. 
The other paint touches on the question of the possibility of 
nike tere Bea corona dependently of an eclipse, If the 
photographic ightness of the corona not overpowered by 
that of the atmosphefic glare immediately around the sun when 
there is no eclipse, then when the sun is partially we 
might expect to be able to trace the outline of the li#fhb of the 
moon for some way outside the sun, since the moon would be 


projected on the d of the corona. The ment 
was tried both by Capt. Darwin at Grenada, and b . Gill 
at the Cape, but in neither caso was the limb le outside 
the sun. TI rom doubt on, but does not ve, the 
validity of the method ; for Dr. Hugginse himself never 


obtained photographic appearantes y mferable to the 
Sarona ance clie Kad eruption, Tt may be that ts iney 
suspended eperticles, whether connected with the 
enption or not, which produced those gorgeous sunsets that were 
so remarkable, have not yet wholly subsided, qnd cause a con- 
siderably increasec atm eric glare. It may be that the corona 
has actually been much less bright than usual for the last few 
yar, © 

The present year has been signalised by that remarkable 
volcanic explosion in New Zealand, of which we have read 
accounts in the n pers. We have received from Dr. Hector 
a series of photographs of the district, taken at no great length 
of time after the explosion. s 2 

The Krakatào Committee, which was appointed at the sugges- 
tion of our lato lent to collect information relative to the 
gat morion, havz now I'may say completed their work. The 

oyal Meteorological Society had appointed a Com to 
get tegether information the remarkable atmospheric 
phenomena witnesaed after eruption. It was thought desir- 
able that the two Committees should work in spaca, 2nd 
accordingly our Committee wae enlarged by the ition of two 
members of the Royal Meteorologi Society, even though they 
did not happen to be members of the Royal Society, who under- 
took that x of the work. The information collected under 
this head is naturally voluminous, since it requires no 
training to describe the atmospherif appearances. OM late 
Fellow, Sir Frederick Evans, undertook the seá-disturbance, and 
continued to work at it even in an advanced stage of the disease 
which carried off Another fortnight, it was estimated, 
wogld have led him to plete it. is acc@unt was found 
to have been wñtten in pen on sepagate sheets of note-paper, 

ce of 


but his successor in theo Hydrographer, Captain Wharton, 
our Fellow, was so good as to take up tho work ; and partly by 


the use of materials left by Sir F. E partly by bis omn in 
dependent labour, hs has now completed it. report on alr- 
e = 2 
e . 
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disturbance was undertaken by General Strachey, and is ready. 
Piof, Judd undertook geology ; the materials are ready, and 
thengh the actual report is not yet written, the wiiting would 
take but very ¥ttle tme. Mr. Scott undertook to collect infor- 
mation as to floating pumice ; but es it has been foun@that the 
Krakatáo ice does not possess distinctive features whereby it 
could be rocopWiaed, and therefore the origin of the pumice t 
ips have encouffjered at a distance from Kiaketíb remains 
own, little trustworthy information could be obtained under 
this head, and the rt has been handed over to Prof. Judd to 
embody wi the geology. The heaviest part of the report, that 
rela to sunsets and atmospheric phenomena, has pre- 
y the Hon. Rollo Russell and Prof. Archibald, the two 
ellows of the Royal Meteorological Society who have been 
mentioned as having been added to the Committee, and is ready, 
with the exception of a little revinon, and it remains only to 
prepare an introduftion, index, &c. The whole report may 
therefore be ed as all bat complete in manuscript, and 
it will be for the new Cauncil to deal with it. 


The Circumpol%r Committee have now t their labours 


to a clase, the report ofthe observations taken by Capt. Dawson 
at Fort Rae prnted and published. e reports of 
the expeditions ertaken by Austria, the Umted States of 


Amenca, Germany, and Holland are, I understand, complete, 
and those by France and Russia are in a forward state. Before 
the accounts of the observations taken at different stations by 
the observers of different nations shall have been for some time 
before the public, it would „be premature to expect general con- 
clusions to be (I&duced from this great unde n 

bodie bur hor oee tear rine ciae d 
with the publication of the Re of the Challenger Expedition. 
The volumes already published and in the Society's Library now 
amount to sixteen on Zoology, and three introductory on other 
subjects, Others are in a very forward state, and it is expected 
that the whole will be published very nearly within the time 
mentioned by the Committee, probably at the end of the next 

year. 

As meptioned in the Presidential Address last year, advantage 
has been taken of the Brith occupation of t to make some 
explorations by way of boring in the Delta of the Nile, to the 
results of which geologists attach great importance. The War 
Department has allowed some of the staffofthe Royal Engineers, 
when their services were not otherwise required, to take pat in 
the operations, and has lent the boring apparat, and the Ro 
Society voted the fim of 350%, out of its own Donation Fund to 
defray the of labour and other incidental efpenses. It was 
contemplated originally to make a chain of bo , but the 
depth to which 1t has been found necessary to in order to 

through the ordinary deposit has turned out to be so great 

it was ei n better, instead of attempting many, to 
and get if possible down to rock, or to so ing else whi 
might afford evidence that what could be ref: $p alluvium 
from the Nile or drifted sand had really been got h. 
A deep boring has accordingly been made at Zagazig, under 
the direction of Capt. Dickenson, R.E. This has now been 
carried to a depth of 190 feet 6 inches below the surface, or 
164 feet 5 Inches below the mean sea-level at Alexandra, and 

no has been reached but sand and clay with small 
pebbles. Prof. Judd is now engaged in the examination of the 
matter brought up. A derangement of &he bo apperatus 
prevented for the present further progress, and use of a 
ndtrower pipe than any at hand would be required [or crying 
the boring deeper. e Committee considered that it be 
more important to extend this boring, so as if possible to get 
down to rock, or else to Mi e fossils, than to make a fresh 
boring in a different place. and arrangements are being made 
accordingly. The inquiry wis deemed a proper one to be assisted 
out of the Government Grant, and thé sum of aoo. has been 
voted fiom this source to supplement the Royal Society’s grant 


y mentioned. e 
oo of the Society are wellknown, and 
picti ird a&tended by strangers by permission of the Fellows 
present ; and the papers brought before usare known to the world 
our gnblications, But a great deal of cientific work is 
done of which the outside publi» knows nothimg. There Rave 
been thirteen m &f the Council during the year, and the 
attendaufce at our council meetings is remarkably good. There 
have been more than seventy meetings of comfhittees and 
sub-committees. 
There 15 futher another task on which a great deal of gratul- 
bet . 
; . 
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tous and conscientious labour of the highest kind ig bestowed. 

I allude to the examination 8f papers rah g view to advising 

the Committee ofPapers as to publication. The past yegr 

has shown no flagging in scientific activity m relation to papers? 
brought before us. ‘ y 

The pre on of the manuscript for another decade, 1874 
to 1883, of the Royal xcd catalogue of scientific papers, is 
now almost complete. work has been extreme]y use- 
ful to men of science in ena them at once to find w a 
memfir on a particular subject, written by an anthor Ghose name 
they know, as is usually case, is to be found. To some ex- 
tent it enables them, also to find what has been written on a 
particular subjectp for there are usually ono or two authors, 
whose names they know, who have made it a special study, and 
on consulting their papers references gare frequently found to the 
wntings of others who have written on the same subject. Never- 
theless, it must be co that the value of fhe catalogue 
would be greatly increated if it could be accom by a key, 
of the nature of an tedex rerum. It was origi contem lated 
that this should be added, but the magnitude of tbe undertaking 
has hitherto prevented &he Committee rom attempting it Tg 
be welldone it would require the long-continued | of a 
scientific staff representing different branches of science, and 
they cqapld not be expected jp engage in so heavy a woik without 
adequate remuneration. 

A great deal of work has been, dole d the past year in 
relation to the library. More 5000 volumes have been 
removed t@other rooms to make space for the more important 
works constant] i A list of duplicates and deficiencies 
has been printed, and circulated among cowesponding societies? 
A shelf catal 1s in progress, and is about a third of the way 
towards completion. ione work has also been done upon a 
catalogue of miscellaneous hterature. 

The electric lighting of the Society's apartments, which is now 
completes seems to have given general satisfaction. 

On August 31 of this year, our distinguished Forgign Member, 
M. Chevreul, atfined his hundredth year. emRarely indeed is dt 
given to any one to see right through a centu. more rarely still 
to retain his powesg to such an age, yet both, Iam happy to say, 
have been granted to M. Chevreu. In anticipation of this 
event, preparations were made for its due celebration. I received , 
an invitation for our Fellows to assist at the celebration ; but 
unfortunately it was at a time of year when mgyéf us were 
scattered, and moreover time did not permit of miffing it gen 
known. el am afraid we had no representative at the a 
ceremonial, but I am sure that none the less our hearts yere wish 
the veferan savaziu. 

Thu also “witnessed the celebrationeofsthe 250th ® 
anniversary of the Unrversity of Heidelberg. The Cquncil haf 
appointed our Foreign Secretary as a deputation to represent the 

ociety on the occasion Unfortunately when the time was close 
at hand, Dr. Williamson was prevented by the conditifla of his 
health from takin rt in the celebration , 
em cy en of the Society, I requested our Fellow, 
Sir Henry Roscoe, to take his place, which he was dE 


to do. oe 

In his Presidential Address last year, Prof. Huxley ed 
the idea, I may spy expressed the hepe, that the Royal iety 
might associate itself m some special way with all SÉngluh- 


speaking men of science ; that it might ise them work in 
othgr ways than thoy afforded by the*rare oppoņanities ofe 
election to agr foreign membership, or the,award of those medal? 
which are open to persons of all našo es alike. woe 
geston has been taken up in one of our colonies. e have 
received a letter fòm the Royal Sosy of Victoria, referrifig 
to this passage in the Addref&, and expressing a hope that in 
some way means might be found for ®tablshıng some kind of 
conn between our own oldest scientific Society ang those of 
the colonies. » ry 
The Council have appointed 2 Committee to take this letter” 
Mto consideration, ae 9 if tey could devise some suitable plan 
fpr carrying ont the object t. The Committee enda pint 
gt first to e a scheme which should not be confined to thq 
colonies and dependencies of the British Em but should 
emb; all £nglish-speaking communities. , But clésely ecgn- 
Mp el we are with the United States X blood &ind language, 
they are of course foliticalfy a foreign , and this fact shrew 
culties if the way of at onge a more ext URN 
«o that the Committee themselves to the colofies 
dependfncies of our own contry, leavingethe wider object for 
e * - * 
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some future endeagour, should the country cogcerned seem to 
desire it. The schegne e? was laid before the members 


the present C8uncif? bat was not aneadequate oppor- 


* etthity of ing it, and it of course come before the new 
Council. Should ve of some such measures as those 
récommended “by the ttee, they will doubtless assure 

ves in some way or other that those measures are in 
with the wishes of the Fellows at lance before they 
are*incorporated into the Statutes. * 

But in eSnnection with this subject there is another sugg@stion 
which I would venture to offer, andewhich I know has been 
thought of by others. 

pj EDOd many years ago it was not urfhsoml to elect to the 
owahip men of distinguished erginence in departments other 
than scientific. More a change was made in the Statutes 
where"y Privy guten are enabled to become Fellows by 2 

metHtisd, Without moris Ho is the selection by the 
uncil of fifteen from among the es whom they recom- 
mend [o the Society for election. This to a certain extent super- 
seded tbe necegsity of Wire MP md than scientific claims, 
ya 1n some respects the meth spoil adyantages. Those 
ho attaifed to a place on Her Majesty’s Privy were 
sure to be di men, whom we should be glad to wel- 
come among us; and by the privilege of 
election to these, with whose a tment the Council had 
nothing to do, all invididus ctlons were prevented. But 
the method has the disadvantage that it applies only to a parti- 
cular class of merit. A man, for instance, might of. quite 
first-rate eminence in or literature, Sut that would not 
$oad to a seat on the Privy Council. Such a could only be 
elected by being placed on the selected list oF fifteen, But it 
seems to me that there is som not quite courteous either to 
ne cament man himself, or to the scientific man who would 
ve to be passed over to make room for him, in thus 
him in competition with those who seek admission ee pele 
scientific grounds. I cannot help thinking that it Bt be well 
the Coun the power of recomm r special 
ection men of hig& distinction on other than scientific groun 
whose connectiorf with us would on both sies be felt to be an 
honour, and who, h not, it may be, themselves scientific, 
t usefully assıst us by their counsel. I do not think it would 
* be difficult to devise means for provi that such a privilege 
should be rded only in case of very eminence. 

Thea of photography to the delineation of celestial 
objectsehas of late years made rapid strides ; and, parély owing 
tg the proved Kcuntiveieis of the plates, pertly to greater 
exactnes$ ing the motions of equatocially-nfounted 

* telescopes, it &as been found possible to fthot minute 
fars, The question is accordingly nqw seriously entertained 
whether Wre may not trust to photography for the formation of 
star and star catalogues, taking bser vations on a suffi- 
cient namber of gtars here and there for reference, and trusting 

A eto differential measurements taken on the for determining 
the positions of the other stars, Indeed, I think éhe practica- 
bility of this application may now be considered as established, 
and there onlg remains the question of the best mode of carrying 
it out on a uniform plan. In the course of the autumn I had a 
letter from Admiral Mouchgz, Director of the Taris Observatory, 

+ injwhic? he informed me that in responso e presentation of 

imens of the admirable star photographs taken by the MM. 


they 


enry, of tfe*astronomers to wh been gent 
»-—- ' tether i would be well that a onetan oaitronemers 


* of various nations shofild le held, with a view to taking con- 
certed tion for obtaining on a uniform plan a complete map of 
the whole starry heaveng. e He wished ly to obtein an 
deor opinion onthe patt Bf the Royal as to the 

holding such a conference ; and as it was contem- 
plated, im caso tho should be fa ly ent by 
$hose ted, that the conference should eld at Paris in 

*the S nep it would be necessery to give timely notice to the 

ers who live in the southern hemisphere, an early reply 
Pas requested. 
would have defeated Admiral Moucher’s o'féct to waft 
the Council shopld re-assemble after the recess, I wrote at 
oncg to osnsult of our Fellows ially nameg by 
Macher ; pert net per ua T eine to Aia 
Moughez, saying that@:nder the circamstences I took it upon me 
© express in the name of the R Society our approval of 
, &xpl iE us to Tae M. 
ME which I fully be'leved to be if accordance®with his 
eo. ~ e e S 
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intention, that the astronomers whó might attend the conference 
should not be considered as pledged to the adoption of the 
methods or scale of the MM. Henry, bat that the whole subject 
should be open to discussion. Oni reporting Da I had done to 
ee o ed an expres- 


to reveal the of objects 
e eye. One of the stars of the Pleiades 
was found to be surrounded by s nebula which t be seen 
with telescopes. The reason of the difference of power of the 
plate and eye is very obvious : with the eye an object is either 
seen or not seen at once, whereas with the plate, provided there 
be an absence of stray light, feebleness of intensity can be made 
up for by length of exposure. I 

But the MM. Henry are by no means the only persons who 
have applied tography to the delineationiof the stars, Among 
others, our Fellow, Dr. Gill, who has sent us some excellent 
specimens of the photographs obrando by Bie inatrumeni pro: 
poses to tako at the Cape Dbsetratoy photogfaphs of the whole 
starry heavens of the southern under such tions 
as to include the magnitudes contained in Argelander's *! Darch- 
musterung" of the northern hemisphere, and to subsequently 
reduce the observations so as to complete Argelander's great 
work by itto the southern hemisphere. Prof. Kapteyn, 
in Holland, hes nobly undertaken to devote his spare time for 
soven years to superintending the reduction, Dr. Gill has laid 
the proposal before the Government Grant Committee. Having 
regard to the magnitude of the under , andthe probability 

a conference of astronomers being shortly held in Paru to 
discuss the whale question, the Government Grant Committee 
suggested ta the Council of the Royal Society that should 
appoint a committee to take the subject into on, and 

e Council have acted on this estion. Dr. Gill intends to 
come to Europe in the spring, so the committee will be able 
to consult him personally. 

This morning I received through the Foreign Office an invita- 
tion from the Académie des Sciences for myself and e other 
delegate of the Royal Society to attend the conference to which 
Ihave already referred, which is fixed for Apnl r6. I shall 
take the first opportunity of consulting the new Council as to 
their wishes. ; 

The Copley Aledal for this year has been awarded to the 
veteran in sciempe, oum Foreign Member, Prof. Franz Ernst 
Neumann, for his researches in theoretical @ptics and electro- 
dynamics. . ^ © 

Having in his earller years treated of crystallographic subjects 
almost half & century ago, he turned his attention to the theory 
of light. Fresnel had, with his wonderfal , arrived at 
his celebrated laws of double refraction from the ¢hgory of trans- 
verse vibrations, aided by conceptions derrved from a d cal 
theory which was only in rigorous, Cauchy and Neumann, 
independefftly or ach ae were the first to deduae froma 
rigorous dynamical calculation, applied to a particular hypothesis 
as to the constitution of the other, laws of double refraction, not 
indeed absolutely identical with those of Fresnel, but closel 
resembling them. In this case the laws were known befor : 
But in a 


been discogered by Fremel, though some of them were indepen- 
obtained 


dently and aboutsimultaneous! by MacCullagh, e 
Prot. Neumann is perhaps still better known in connection with 
the theory of ics, and the mathematical deductidh 


of the laws af induced currents due to the motion of the primary 
and secondary conductor. He “may be said to have completed 
for the indurtion of currents the mathematical treatment which 
Ampere had applied to their mechanical action, i , 

Of the two Royal Medals, it is the usual, though not invari- 
able, practice to award one toe: the mgtlicmatical and phygical, 
and the otheg for the biological A 

One of these medals has this year been awarded to Prof. 
Peter Guthrie Tait, for his various mathematical and physical 
researches. |] 

Prof Tait tsgwell known fer his numerous ahd im t 

in both pure mathemathics and physics. The late Sir 

Wiliam Hamilton regarded hun as his own ccessor i 
on and e erar newly-invented calculus of quaternions, 
of which Prof, Tait is con new applications. 
experimental physics 


y 
Among his investigations in the domain of 
e . 
» 
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may be visutoded his determination of the conducting powers 
of metals for heat by a method which appears to possess special 
advantages, and his investigation of the effect of extremely great 
pressures on thermometers, undertaken with a view to deducing 


correct results fbr the temperatures i great depths ne cm 
from the observations made in the C&a//enrer expedition. This 
latter is i Rarer led him to investigate the behaviour, as to 


compiessi velopment of heat, of liquids and solids 
under enormous p a subject in which he is still engaged 
Before concluding, I must mention his elaborate papers on systems 
of knots, r@cently printed in the Z*awsacfiews of the Royal 
Society of Edinburgh. 

The other R Medal has been awarded to our Fellow, 


Mr. Francs Galton, for his statistical inquires into biological 
phenomena. 

Mr. Galton is well known as an explorer and geographer, and 
his mind is singularlyfertile in the devismg of ingenious instru- 


ments for variogs objects. Many years ago he biought before us 
some rena kabi- experigents instituted with a view to testa 
particular biological theo theory, in which rabbits of a e variety 
were so connected with ers of a different vari the same 


blood cifculated thro individuals, and the point to deter- 
mine was whether blood-relationship, in the most literal 
sense of the term, had any effect on the offspring. Contrary to 

what the theory in question led us to regard as the more probable, 
the result proved to be negative. It ıs, however, in accordance 
with the rules for the award of the R Medals, more espe- 
cially the later investigations of Mr. ton, in reletion to vital 
statistics, that haye been taken as the ground of the award. He 


has shown that by taking the average of a number of indiviiuals 
he some condition in common, individual pecuharities apart 
fron condition are eliminated in the mean, and, results are 


obtained which may be ed as typical of that condition. 
One way of doing this is by his method of compound photo- 
giaphs, Thus we may obtain typical features of criminals of a 
particular kind, of consumptive perkon and so forth. By 
adhering to the method of averages, even succeeded in 
ne mathematical expression, pe closely verified in 
observatidh, connecting the mean deviation of some condition 
(such for example as stature) in a series of individuals, from the 
general mean of the same condition, with the mean deviations of 
the same condition in the relatives of tho«e same individuals of 
different kinds, such a» fathers, brothers, &c. Nor is the statis- 
tical method applicable to bodily characteystics al Mr. Galton 
has even ededed ig with remarkable pem 2nd originality 
to mental phenemens also. #* 

The Rumford Medal has been awarded to Prof. Samuel P. 
Langley, for his researches on the spectrum by megns of the 
bolometer. 


A better kno of the ultre-red region of the spectrum, 
which include? te ferger 


part of the en of solar radiation, 
hag 1o long been a deidan ertum when Prof. ley commenced 
this subject. F the thermopile ins&fficently 


e ior his purpose, he contrived the ‘‘ bolometer.” 
peer depends 


This 
yc the de of temperature upon the 
electrical resistance o suscepüble of very 
accurate measurement ; and, ipe "its ald, Langley has been 


able to explore a part of the spectrum previously almost ingc- 


cessible to observation. 

A result of Prof. eys work, Yer% important from the 
point of view of optical theory and of thee ultimate cqnstitution 
of matter, relates to the Jaw of dispersion, or the dependence 
of ibility on wave-l Cauchy's formula, which 

nds well with observation over most of the visible spec- 
trum, 1s found to break down entirely when applied to the extreme 


ultra-red. 

Prof. ley has rens midi attention to the important 
du on of the influence of the atmosphere on solar radiation. 
he expedition to Mount Whitney, successfully conducted by 
hum in face of many difficulties, has grven results of the utmost 
valuepPointing to conclus®ns of great interest and novelty. 

Ree ee cue Fo Member, 

. Jean Charles? Galimsard de Marignac, for his resemches on 
dir weights. 

M. Marignsf's numerous reseaxches on atomic freights, whech 
have been continued for g great dumber of years, have played. 
an exceedingly important part in establishing and consol: 
that ground-work of chemistry. They are remarkabje for ori- 

ty ind methods appropriate to the ive cases, 
the most conscientious care in discovering errors w ch occurred 


in the respective, operations, and ipe dure perseverance in 
indi means to eliminate the distyy mg a His labours 

the more valuable because xd chose for their field chiefly 
chest elements which are most generally used in chemistry, and 
are most important to chemists, and on whith the, determination 
of new atomic weights is most generally, made to 





ZEW YEARS PROGRESS IN ASTRONQM Y 
IH. 
. 


COMETS.— „the past ten years we have been favoured 
with an number of comets, Ana while paba 
no single great step has made, yet it is certain, think, 


that our nian of these mysterioug objects has gamed a real 
and considerable advance. e 
In 1876, curiously ca not a single comet appeared ; but 
in 1877 there were 6 878, 3; in 1879, 5 ; in M `o, in 
1881, ; in 1882, 3; in 1 3,2;lni 5; and in Tabs, 6; 
and so far this year, 3 Fortyfour comets in sll hawf 
observed durmg the tem years, six of which were co 
objecta tó the naked eye, and two of them, the great comet of 
I, and the still greater one of 1882, were very remarkable 
ones. 
aoe first of these will alf be memorable as the first comet 
photographed. Dr. Hen Dgaper photographed both the 
My and its spectrume& Janssen obtained a plcare of the 
comet, ande of its spectrum. 
A number of exfellent photographs were obtained of the. 
great comet of 1882, y by Gill, at the Cape. And it is* 
worth mentioning that in May 1882 a little comet E aos included 


in the preceding liat, becata Do observations wore obtamed of 
it) was upon the phot hs of the tian eclipse. 
yrs aagi Spon ine pha 's comet of 1881 and the great 


comet *of e1882, approached very close to the sun, and their 


cuon 


sedi, as a consequence, became very complex and interesting. 

great number of bright lines made therr a ce. Sodiun® 
was readily and certainly recognised; iron hind calcium pro- 
bebly, but not so e nature of the 


rue. The evidence as to 
sun's corona, derived from the swiít passage of the 1881 comet 
through the coronal regions, hes already been alluded p 

The Pons-Brooks comet of 1883-84 is extremely 


= presenting the first instance pore pane Hal patil d "C 
of comeff re ; 


garse) of one of the Neptuniam famil mily 
penh on, ‘There are six of these jeu with periods ndr ing 


mxty-elght to seventy gears,  Halley's comet, oe only 


large ome of the group, has made many returns, and is due m i 


fit observed in 1812, has néw »eturned ; 
Olbers’s comet of 1815 i&due in 1889, nd the three others, ail? 
of them in 1919-20 and I 
I Bare oben of them as Nepimian comets, ie. 
sence in our system is known E be due in samo wa 
lanet. The now generally received theory is that 
their orbits from parabolas into their present shape 
by the disturbmg action of Neptune. Mr. Proctor has pointed 
out certain unquestionable, though, I think, mcof&cl , ob 
jectlons to this view, and he proposes, as an alternative, the 
startling and appagently improbable bypothems, that have 
tesi eciud fon e planet at some past time by some like 
volcanic action. ^ d 
e whole, howe the most important work to 
zona nd that ofthe Rasian astronqner Beia Hee 
has ht the mechanical end mathematical portion gf the 
theory o Comet a als tS e iagh d of petealon + foll 
out the lines laid d@wn b tat t &mproving and 
Bessel’s formule, and fosters their constants by a most 
th h discussion of all the accurate observations available. 
* Its ders Koea depo k t oaen of A, 
be re ted on the hypothesis that the tails are composed of 
minute icles of matter, first driven off by the comet, and then 
by the sun. Bredichin's most interesting result, ardved , 
at in 1878, that the tails appear to be of three, and only ths * 
diftinct bide sar long straight streamers which are dus to a 
acceleration about twelve times as great as the sun’s 
attraction ; the second and ee Soni caned 
tails fêr which the repulsrre force nnd two 
finally, the Mut 


ond a half times thas of the attraction ; 
datonoiws 8 Prot. €. Aà g 
D o Snc wang. 


1910. Pons’s comet, 


me 
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* foe each atom, 


e light that envelo 


«Q the ids, thf 1e-appearance of which, as a bnilliant star- 
e" “shower last November, attracted so much attention. In an im- 





stubby es which are found in a few cases, and correspond 
to a re ive forefnot more than one-fourth tBe sun’s attrac- 
tion. Supposingea$*he does, that the rea/ repylsion is the same 
e apparint rebulsion, or repulsive acceleration, 
would be greater for ge lighter atoms, and neaily inversely pro- 
portional to their molecular weights; and so he concludes that 
probably tais of the first type are composed of hydrogen, those 
of the second type of hydrocarbons, like coal-gas, ani those of 
theyfhkd of iron, and its kindred metals. As to the second , 
the spectrascope speaks distinctly m confirmation. Tails af the 
first and tĦird types are not common, gnd are usually faint, and 
since Dr.dichm' s result was announced there has been no 
opportunity for spectroscopic venfication 1a their case. 

said his investigations Lad given a mathematical and me- 
chanical explanation of come’ tail; but the p4ysical question, 
as to the nature of the force which causes the observed repulsion, 
remains unsegtledp though I think thgre is no doubt that general 
opinion is crystallising into a settled that it is electrical ; 
thet the suis not at the same electric potential as surroundi 
space, and that, in consequence, semi-conductmg masses ef 
pal ent måtter, as comets seem to be, are subject to 
Powerful glectric forces'us they approadh and recede from the 
central body. Atthe same time there are those—Mr. Ranyard, 
for instance— who forcibly urge that the direct action of the solar 
Acai might produce a similar repultire effect by causing Mere 


e ration from the front surface of minute particles, ged 
ith gases and POEM frose.# by the cold of outer space. 

e ht not to dismiss the subject of comets withqpt at least 

alluding to the numerous unprecedented ang in ng pheno- 


mena presented by the great comet of 1882. first, its unques- 
D onible relation to} but distinctnesa from, ite predecessors of 
1880, 1843, and 1668, the three belonging to one brotherhood, 
of common origin, and all fol.owing nearly the same path around 
the sun. I call special attention to this point, because Muss 
Clerke, in her new and admirable '' History of 


nopy in 
the Nineteenth Century” (which I hope every one intfrested in 
nomy wil as soon as may be), has,,I think, made a 
istake regardingJt, assigning to the difference between the 


computed periody of these comets much too great an importance. 
e strange elongation of the nucleus of&this comet into a 
string of luminous pearls; the faint straight-edged beam of 
and accompanied the comet for some time; 
and the saveral detached wisps of attendant nebulosity that were 
seen by sevesal observers, are all important and novel items of 
cometajy history. m 
cc Meteors — Time will not allow any full discussion of the pro- 
gress ofemoteoric astronomy. It fhust suffice to sy gat the 
e whole course of things has to give increased ce ty to 
eur newbyafquired knowledge of the counecfn between 
meteor-searms and bomo and to make it more than probable 
that a meteor-swarm is the result of the disintegration and 
breakifg-up of a comet, This seems to be the special lesson of 


rtant paper read before the National Academy*of Sciences, 
April, Pro£ Newton pointed out how all the Lus connected 
with the diviflon into two of Biela’s comet forty years ago, its 
subsequent movements and disappearance, and the meteoric 
shower, of 1872 and 1885,nd especially theepeculiar features 
of this shower, all conspire to enforce«his doctrine. 
rı I mention, doubtéiy, in this same connection the recent sup- 
° difcovery by Denning of what are generally alludeé to 
‘long radiants ' :eystems of m@eors, t.e, whith for weeks, 
and ewn months, togethe® seem nightly to emanate from the 
sme point in the sky. One of these radianty, for instance, the 
first of half a dozen dtsfnbed by Mr. Denning, is about 14° 
north of B Trianguli, sag the shower appears to last from July 
toxNovember, at the raté of Seta one or two an hour. . 
-~ If the fact is real, it follows inevitably that, disseminated 
e‘through all the space in which the earth is moving, and has 
been moving for several years—not less than I,000,000, 099 
gnilem—there are countless meteoroids moving in parallel lines, 
andewith a velocity so great that the earth’s orbital motion ef 
*19 miles a second is absolutely insigni&cant as compared with 
theirs, rope must be many hundreds of miles per second. 
Thi may be, tees but I own I am not ready to Accept ib yet. 
The observations ingicate diwectly no i drug swiftness. 
Mr." Proctor, whose mind appearg een to be «chiefly occu- * 
ed by theJdea that sung and planets are continually bombard- 
their neighbours (or at least do so°atesome stage, of thet 
existegce), ascribes suck meteors to the projectile energies ofe 
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some of the ‘great ” stars. But there is not time to discuss 
hus notion, and it is hardly necessary, until it has begun to receive 
somewhat more extensive acceptance. Iam not awme that, so 
far, he has any converts to his theory of comets and meteors. 

Stars. Want of time will also prevent any adequate treat- 
ment of the recent progress of stellar astronomy. 

Two great works in the determination of stage places must, 
however, be mentioned. One is the nearly pleted catalogue 
of all the northern stars, down to the ninth tude, begun 
almost twenty years ago, under the auspices of the Astronomische 

by the co-operation of some fifteen diferent obser- 
vatories. ‘I'he observations are now nearly finished, and several 
of the observatories have already reduced and published their 
work A very few years more ought to bring the undertaking 
to a successful end. 

Another sumilar work, almost, though not quite, as extensive, 
isthe great catalogue of southern stars, made at the Observatoiy 
of Cordova by our own Dr. Gould and hi anta He 
himself, with own eyes, observed gvery stai of the whole 
number—nearly 80,000—his assistants the circle and 
making the records; and the whole hasgbeen reduced, printed, 
and published within the of fwelve years—a Ytntable 
labour of Hercules, for which, most justly, our Natonal Aca- 
demy has awarded him the Watson Medal, He had already, some 
years ago, received the gold medal of the English Royal Astro- 
nomical Society, for the ‘‘ Uranometria Argentina,” an enumera- 
tion of all the naked-eye stars of the southern hemisphere, with 
thelr approximate positions and estimated tudes, This, 
however, was only 2 sort of preliminary by-play, to pass the 
time while waiting for the completion of his s Ue at and 
meridian-circle, 

We must mention also the remarkable star-charts made by 
Dr. Peters; of Hamilton College, of which he has already 
published and distributed at his own expense about twenty, and 
more are soon to follow. 

But the old-fashioned way of cataloguing and charting the 
stars 1s obviously inadequate to the present needs of astronomy, 
and a new era has n. While, hereafter, as hitherto, the 
principal stars, several hundred of them, will be obse#red even 
more assiduously and carefully than ever before, with the me- 
ndian-circle or similar instruments, the photographic plate will 
supersede the eye for all tho rest. It is now easily possible to 
photograph stais down to the thirteenth or fourteenth i- 
tude, to cover a space SEE square on a single plate. e 
remarkable thifteen-an/fa-half-inch mstrumpat constructed by 
the Henry Broghers, for the Pans Observatory, aed first brought 
into use last August, does this perfectly. Instruments very 
similar, bug smaller, lately set up at Harvard College, at the 
Cape of Good Hope, and at Liverpool, while they do not reach 
so tunt stars, cover moie ground at a time, 

Negotiations are already under way to secure fhe co-operation 
of a number of observatories for & photographic survey of the 
heavens ; end it is probable that, after some preliminary consulta- 
tion and before very long, it will be actually in p Accord- 
ing to Struve's estimates, it could be accomplished in about ten or 
twelve years, even on the Paris scale, by the combined efforts of 
fourteen or fiftren establishments. Orders have already been given 
to the Henry Brothers, by Dom Pedro, of Brazil, and Mr. Com- 
mon, of England, for instruments precisely like the one at Paris. 
Americans, and New Yorkers especially, may well take a peculiar 
interest ın asironom&1 photography, since it was at Cambridge, 
in 1861, tMat the first star- hot hs were ever made, and h 
in New York, Rutherfard and per were among the ear 
and most successful workers ' in the observatory above us is new 
mounted the very instrament with which Rutherfurd made his 
unrivalled pictures of the moom and his plates of the Pleiades, 
more than twenty yems ago. 

the past ten stellar photom has become almost 
anew science. Its fo us, indeed, were by J. Herschel, 
Seidel, Wolff, and Zollner, before 1870, and the itudes of 
some two hundred stars had been measured, and the Saw of 
atmosphenc*absorption determined. But the work of 
Pickering, at Harvard, ın the invention and ecting of new 
instruments, ang his ‘‘ Harvard Photometry,” which grves us a 
carpful ent of the brightness of all the mked-eye stars 
of the northern fiemisphere, nfürks an epoch. And heis pushing 
on, and has already well under way the measuremept of the - 
300,000 stars of s“ usterung.” Nor must we 
omitto menton Pritchard, of England, whose name has just 
been joined with Pickering's by the Royal Astronomical Society, 
in the bestows] of their gold medal for his wedge-photometdr and 
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the photometiic work done with it. The ‘‘ Havard Photometry,” 
and the '* Uranometria Oxoniensis" together will carry down to all 
time the record of the present brightness of the stara They will 
be especially valuable as data for determining changes ın stellar 
billi z 


. e 

During the past ten years the number of variable stars has 
risen from abougyoo to nearly 150; and our knowledge of their 
pa ight-cu has been greatly improved. In America, 

handler and Sav of Boston, and Parkhurst, of this city, 
havo done especially faithful woik. Dunng the ten year. we 
have had twoeremarkable ''tem stais, as they are cal.ed 
—fiist the one which, in Novem 1876, 1n the constellation of 
Cygnus, blazed up from the ninth magnitude to the second, and 
then slowly faded back to ils former brightness, but to a zabulots 
condition, as shown by its spectrum ; then also the one which, 
last autumn, appeared m the heart of the nebula of Andromede 
as of the sixth. magnigide (where no ster had ever been seen 
before), slowly dyindled away, and is now beyond the reach of 
any ing telescope. Perhaps, too, we ought to mention 
another little ninthgnagnitude star in Orion’s club, which last 
December rose to the sixh magnitude, and is now fading ; it 
seems likéty, however, from its spectrum, that this is only a new 
variable of long period. 

As to star-spectra, a good deal of work has been done in their 
investigation with the ordinary stellar spectroscopes by the 
Greenwich Observatory, by Vogel at Potsdam, and by e number 
of other observers, —work well deserving extended notice if time 
poe But the application of photography to their study, 

by Henry Draper in this city, and by Huggins in England, 
ws the important new step. By the liberahty of Mrs. D i 
and as a memorial of her husband, his work is to be carried on 
with the new photographic instrument and method just introduced 

Prof, Pickering at Cambridge. He is able to obtain on a single 
plate the spectra of all the stars down to the eighth magnitude 
in the group of the Hyades, each spectrum showing under the 
microscope the characteristic lines quite sufficiently for classifica- 
X BN instrument 1s also to be båilt with the Drape: 
Fund, w wul give e star-spectra on a much larger scale 
and in fulld* dedil ru "E 

During the decade, the stellar parallax has been worked at 
by a number of observers. Old results have been confirmed 
or corrected, and the number of stars whose parallax is farly 
determined has been more than doubled. The work of Brunn»w 
2nd Bell in Ireland, of Gill and Elkins gt the Qape of Good 
Hope, and of Hall, $ Washıngton, deserves especial mention. 
A new helometgr of seven inghes aperture has een ordered 
for the Cape Observatory, and when it is received, a vigorous 
attack is planned co-operation between that observatory 
and that of Yale ege, which possesses the only heliometer 
in America. š 

During the tefi yems, our knowledge of double stars has been 
greatly extended ; several observers, and most eminent among 

em Buinham, of Chicago, have spent much time as*hunters 
of these objfcts, and have bagged between one and two thousand 
of them. Several others, especially Doberck in England, and 
Flammarion in France, have devoted attention to the calculation 
of the orbits of the binaries, so that we have now probably about 
seventy-five fairly well defined. 


In the study of the nebulæ, less has been done. Stephan at 
Marseilles Swift at Rochester have many new ones, 
mostly faint, and Dreyer, of Dublin, has lished aesupple- 


pare A which brings Sir J. Herschel's invaluable 
catal prety well down to date. The studies of Holden upfon 
the great Orlon nebula and the so-called ''triid nebula” deserve 
meon mention, as securely establishing the fact that these 
objects are by no means changeless even for so short a time as 
twenty or thirty yeais ; also the discovery of a new nebula in the 
Pleiades by means of photography. . 

oe des Hirn the tei years, a considerable number of 
new observatones have founded. Abroad, we mention as 
most i ilant the observatáties for astronomical physica at Pots- 
dam, in Prussia, and at Mendon, in France, also the Bitthofishelmn 
Observatory at Nice and its succursal m iers. The great 
observatory at Strasburg can hardly be said to hav founded 
within the pened indicated, but the new bil and new 
intruments and new efficiency date sihce 1880. We ought not to 
pass unnotiged the smaller o ory at Natal, 1n South Africa, 
and the private establishments of yon Konkoly at O-Ggalle, of 


Gothard at Hereny (both in H ), and of the unpronounce- 
able gentleman Jedrzejewicz at Plonk, in Po and the 
. : . z . 
* e 
e e 


observatory at Mgnt Etna, from which, howgver, we Baveno 


results as yet. e 

In the Gaited Gates, we have, Mhe piblic Sbservatories ab 
Madison, Wis, at Rochester, N.Y., and at the Unrversity 
of Virginia, and the, as yet, unfinished Lick tory in 
California: also a host of minor observatories cónnected with 
mstitutions of learning, and mainly designed for purposes of 
instruction ; such establishmemts have been founded wit éen 
years at Princeton, at NorthfieM, Minn., at South Hadley, 
at Belott, at Manette, at Depauw, at Nashville at at St 
Louis, also at Franklin ané Marshall College, and at Doane 
College, in Nebraska, at Columbia College, Ann Arbo, and 
Madison, Wis., andat dne or two other institutions which escape 
me for the moment, S others are elso at this moment 
in process of erechon. Every one Qf them has a telescope 
from sx to thirteen inches aperture, with accessory apparatus 
sufficient, in the hends ost astronomer, for useffi scientific 
work. e 
Jastrusents.—A large number of new instruments of L 
wer have been constructed, We mention the great. mirty- 


119 aS 


refractor of Pulkowa the twehty-six-mch of Charlottesville, e 


and the twenty-three inch at Princeton, for all which tfe lenses 
were made by our own Clark We add the great Vienna 
twenty-seven-inch telescope bg Grubb, and the twenty-nine-inch 
object-gld&s by the Henrys, nfade for the Nice Observatory, but 
not yet mounted ; also the nineteen-inch telescope at Strasburg 

Merz. Grubb hes also at present a twenty-eight-mch object- 
glass under way for the Greenwich Observatory, and Claxk has 
nearly completed the monstrous thi ty-six-inch lens for the Lick 
Observatory. There never was a decade before when such an 
advance in optical Bower has been made. 

Great reflectors have been scarce, the only ones of much im- 
portance constructed d the time being the twenty-inch 
Instrument at Algiers, and Mr. Common’s exquisite three-foot 
telescope, wich he has lately sold to Mr. Crossley ın order to 
make way for 


one of five-feet diameter, now, I jeve, under 
construction. Theeold three-foot and sx-fogt i ents of @ 
Lord Rosse have been improved in various ¥ and are still 


in use, —especlally inpwork upon lunar heat. ong newly- 
trvenisd instruments, we mention the meridian-photometer of 
Pick the wedge-photometer of Pritchard, die almucantar 
of er, the concave diffraction-grating of Rowland, and 
the bolometer of Langley—all, but one, American. ld's 
improvements in the micrometem in the heliomettf, and in the 
mounting of, equatorials should also be mentioned here.  * 





Asto new astronomical methpds, enough has been said e 
about phgtome‘ry and astronomical photography. It is plain 
that we are enteging upon € new era. e. z 
a ———2 w — 
UNIVERSITY AND EDUCATIONAL , 
INTELLIGENCE 2 ^. 
THE examination for the Sheridan Muspratt Chemical ef, 


Scholarship at ,Universty College, Liverpool, wil begin on 
December 9. The Scholarshrp is of the value of 5o/. per annum, 
tenable for two years. Candidates should apply to tle Registrar 
before December 6. 
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Sciences, November 2a,—M. Jurien de la °° 


Setiomy i 
Gravière, P ent, in the chair.—Oa the life and wogk of 
L. R. Tulasne, by M. Ed. Bornet. The pa contains a, 
somewhat detailed @ccount of the labours of this eminent 
botanist, who was born at Arfy-lo-Rideau (Indre-et-Loire) on 
September 12, 1815, and died on December 1885. Ap- 
ed ıs à list of the scientific publications of MM. Lonis- 
ené and Thales T .—On ammoniaco-magnesian phos- 
phate, by M. Berthelot. In continuation of his previous re- 
searshes on the colloidal and crystellised states of the eaxhy 
ph es, especially of the phosphate of magnesia, aye 
P le dies the double Manon. ein phos- 
prate, determining the conditions of foriation of this compound 
chemical — The Montgaudier Cave, wy M. Albee 
Geudry" The author describes a vigit Ri vd d to thi» 
cave, which is situate in the Charente ind. suck hts 
ed severa! objects of an artfstic chagacter, deting from the 
close of the Quaternary epech, when the e fauna of eftmct 
species had aheady mostly disappeared. m some remains, 
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such as @leces of brory embellished with ings of the aurochs , On the anommlons formations of the Meniipermes, by M. 
, and other ani spem tg hive been at an earlier | Gérard. —Obserrations on the plaster added to new wines in 
e period, while cave-dwe wore still for exist- | the South of .France and other parts of Europe, by M, A. 
* ence with the mammoth, Rhinoceros tcherkinur, the care- Audoynand,—Note on the coarse marine. limestone formation of 


S 


bear, cave-liqn, an@ large hy:na.—On glycose, glycogene, and 
glycogeny, in their relation to the uction of heat and of 
mechanical labour in the animal system, by M. A. Chauvesu. 
Inatpis first physio cal study of these elements, the author deals 
Rore especially with the generftion of heat in the organism 
while iñ®a state of repose. The reasons are set forth® which 
Jead to his broad gene ion regarding the preponderating 
part played by the glycose of the blood in organic combnstons, 
RUM kira: süd of masenlar MM It is now fully 
in 


established that the absorption of glycose in the capi d 
the transformation of agterial ri. sciente n ruso 
with the respective actrvity of the attendant combustions in the 
several oi&ns,—Some remarks of determination of mean 
values, bg Leopold Kronecker. It fs shown that in a con- 
TEDE series of realiteris Gi qi Wr o with positiva real 
quanfues de, da, Yy... increqsing with # beyond all limit, the 
e Innit of the expressiom— . 

I 

— (pih + ids hht.. t E) 


Ya 
for Increasing values of » is equal%o zero. —On the movement |. 


of an indefinite and edly elastic fluid, by M. N. Marin. 
The object of this study is to commlete the law of Mariotte by 
another described as the law of elasticity for pesjectly elastic 
and completely free Anids. In a fluid so®constituted, it fs leid 


* down that all conwection determined by any cause whatsoever 


acting 1n a single direction, is instan P ed m all 
other directions, —On the movement of a cord in a fixed plane, 
by M. Appell.—On the braic integrals of Kummer's equa- 

. E. Goursat.—. ytical demonstration of a theorem 
to orthogonal surfaces, by M. Panl Adam. ‘Khe theorem 


here dealt yith is that of M. Manrice Lévy regerding a group of 

9 surfaces ins ogonal system, and by hig demo on 
purely geometri ions.—On the unequal movement 
of a com prin peer freely adi ing into the 
atmosphere, by M. Hugoniot.—On an apperatus by which the 
lime may be communicated to the performers out of the con- 
ductor's sight, by M. J. Carpentier. The here de- 
scribed constructed at the request of the directors of 
the Paris Tt is based om the prin 


i Ue nh 
depetiding on a purely optical illusion, produ the im- 
e premign of an ordinary conductq’s hand beating time. It is 
thus free from the defects inherent to tbe various eleciric appli- 
ances hithetto devised for the same forpose. a means of 


* increaging the power ef fud and electric cles, by M. 


Charles Cros. In this process a return is made to the old 
.dez*involved i the expression “‘ electric fluid,” and the wires 
are ed as anal to elongated tubes through which 
pressure is transmit The experiment was suggested by 
the anthor’s researches on transmissions through more or less 
elastic tubes air or water. —On the tension of saturuted 


«heat Of evaporation, its specific heat, ibility, and heat 
of mit SER d Erde studies, by Duclanx.—A new 


. f volnm analysis for pow zinc (eris d^ ise of 
— eo Íi Vieille Montagn ; M. Frédéric By jh here 


e 
100 gr. O batence yield 65°3 gr. of zinc.— 
Acor te cohols on ine proche. of gol and phos- 
phorus, by M. L. Limdet Here are descalbed the preparation 
and properties of two chlauroso "phosphorous ethers—ethylic and 
methylic ether.—On tĦe Ruzsien petroleums, by M. J, A. Le Bel. 
The hief clement of he petroleum of <u, at the eastern ct- 
tremity of the Cancatus, are naphthenes, C, andndBhthylenes, 
abla i and their salient characteristic is that they do not fix 
e.—On the heats of vrbes ptas and aitric 
agis and of their pyrogened derivatives : o numbers 
obtained, by MM. H. Gal and E. Werner. —On Actshi corela. 
Hons between the modifications enced by species of different 
subjected to the same deer p ts Fontannes. 
analogous, modifigations are noted pervading many 
species of different genera Bout theegeological record ; bgt 


* no theory,is advanced jo explafn the coincidencts.—On a 


t$ of parasitic Copepod, by M. Canu. Thisnew 
B a pariis of the Synascidianf, and on the More. ^ 


‘ee rx (MilneKdwards) frequenting the Wimereax district.— 


" xv TE "M 


the district (Seine-et-Marne) by M. Stinislas Meunier, 
—On Devonian zyxtem of.the Eastern Pyrenees range, by 
M. Ch. Depéret.—On the pleromorphoses of the quartz of 
Saint-Clément (Puy-de-Déme), by Fegiinand Gonnard.— 


of Mâcon (Sabne-et-Lolre), arssdescribed. — 


On the conditions of form and density of the terrestrial crust, 


by M. A. de Lapparent. It is argued thet the gen - 
accepted views the symmetrical flattening Sik 
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COMPARATIVE ANATOMY OF VERTE@RATES 


Elements of Comparative Anatomy of Vertebrates. 
Adapted™ the German of Robert Wiedersheim, 
by W. N Parker. (London: Macmillan and 
Co., 1886.) : 

I^ examinations for the higher degrees and diplomas 

in science and medicine, candidates are required to 
show that they possess not only a knowledge of the 
anatomy of the chief types of the animal kingdom, but 
also of comparagive morphology. Indeed, with respect 
to medicine, this latter is the more important, especially 
the morphol of vertebrates. For some time past 

Enghsh students pave found themselves considerably 

handicapped by the*want of a short and concise text- 

book on this subject, to enable them to meet the require- 
ments of Examination Boards; the text-books available 
for their perusal being generally of too advanced a cha- 
racter, and better suited for the use of those wishing to 
make comparative anatomy a lifelong study, than for 
students whd%e ulterior aim is the practice of medicine 
or some of its branches German students, notwith- 
standing the numerous works on comparative anatomy 
published in that country, seem to have been equally as 

ill off for a suitable text-book as their English conjréres. 

So impressed was Prof. Wiedersheim that his “ Lehrbuch 

der Vergleichenden Anatomie,” a work well known and 

appreajated by comparative anatomists in this country, 
and one of the leading works on the subject in Germany, 
was not a suitable book for ordinary students of medicine, 
that before bringing out a new edition of it he published 

a smaller one, entitled ' Grundriss der e ergleichenden 

Anatomie der Wirbelthiere,” expressly to meet their 

requiremenm. The number of English students suffi- 

ciently acquainted with German to be abje to take 
advantage of this work in the original is unfortunately 
very small, byt to those who could do so it has proved 
to be of gréat assistance. So well has the German edition 
fulfilled the object of its author, that the idea owcurred to 
others besides Mr. Parker, that the translation of so 
useful a work into English was very desirable in the 
interests of English-speaking students, though it cannot 
but be a matter of regret that this should be necessary, 
and probably would not have been #0, were English 
students as well acquainted with the @erman language as 

its importance demands they should be. s 

eThroughout the work before us Mr. Parker has remined 
the original plan of Prof. Wiedersheim’s * Grundnss,” 
but a considerable number of additions to and modifica- 
tions of the original text have been introduced. For some 
of these he acknowledgés that he, is responsible, while 
others have been inserted on the suggestion of Prof 

Wiedersham, who has also revised the whole work 

preffously to its publication. . 

The work begins with a general introduction, in which 
the nature and meaning of comparative £natomy is ex- 
plained, a short outline of théembryological development 
and cus Plan df the vertebrate body is sketched 
out, and a table is given containing the generaleclassifica- 
tion adopted by the authors throughout the work, of the 

. VoL. xxxv.—No. 893 á . 
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‘types tends rather to comfuse than ren 


principal existing vertebrate groups; here iselikewise a 
second table from H. Credng, showing the gradual deve- 
lopment of tbt Vertebrata iftime. This part of the Work‘ 
occupies only 15 pages, and is well éllustrated by means 
of nine woodcuts. It is preceded by a list of general 
works on comparative gnatomy and embryology. 

The comparative anatomy of vertebrates, constituting 
the special part of the work, and occupying $75 pages— 
the remainder of the book—is dealt with under nine 
sections, arranged according to the different organs of 
the body. These are treated of in the following con- 
secutive order: integufhent, skeletón, muscular system, 
electrical organs, nerwpus system, orggns ot nutrition, 
organs of respiratif, organs of circulation, and urino- 
genital organs. This part of the work is iħustrgted by 
320 woodcuts, most of which are taken from the German 
edition, but some* are new. After each gection eis 
appended a short bibliographical list of the more im- 
portant and recent wo relating to the subject under 
consłderation in the cHpter. — 

In treating each section the plan adopted is to begin 
with a few general introductory remarks, applicable to the 
whole of the Vertebrata, on the anatomy of the organ Qr 
set of organs to be dealt with in the section, and then to 
proceed to the consideration of its special characters in 
the different groups of vertebrates. By two kinds of type 
being used, one larger than the other, the more essential 
characters of organs or structures are readily distinguish- 
able by thé elementary student from mofe theoretigil 
and detailed information regarding thèm printed in the 
smaller type. "ghe more important wortls and passages 
are further indicated by the use of heavy black and 
spaced types. The former we think might well have® 
been dispensed with, as the use of so m kinds of 
r:cl The 
use of spaced type for important passages' and - words, 
th extensively ustd in German’ text-bboks, is 
only just Beginningéto be adopted by English authog 
and printers in placesof italics, off which it is a very great 
improvement. We must, however, enter a decided4protest 
against the use of clarendon type for any purpos@except 


headings, on account of the blotted and disfigured ap^ e, 


pearance i$ gives to the pages and on account of the dis- 
traction it produces on the reader. Notes explanatory of 
the text are frequently added at the foot of the page 
throughout the whole work ; that this should hage been 
done is, we consider, a mistake. The introduction* of 
footnotes into any work, and particulafly such a work ase 
th 
resorted to as seldom as possiBle except for references 
to other publicajions, where its ysg may be permissibte. 
Nor is there any excuse im the present instance why so 
many footnotes should have bee& introduced, yhen by 
the usespf a few lines of the smaller type in the body of 
the page it could have been avoided. ` af s 
» Throughout the text there is a want of uniformity ip 
the manner in which the different kinds of types are 
used, which will probably be corrected in 2 new edition? 
thus, for example, on p. 49 the word,“ Snakes &@ „is 
printed in type, wheregs lines lower down 
“Lizards,” anotMer grÜup of Rep es, is printed ip 
ordinary type, as are the words “Birds” and 


* Mammals” on the next.page. There are also, some 
e e a ¢ sọ’ 
. . 8 . . T e 


is extfemely objectionable, and should xw. 


A gucag to English 





descriptions of stgictures which might be jmproved in 
another edition, go «seto make the meaning clearer to the 
* gtutient; as an example of this, the historf of the deve- 
lopment of hair may be mentioned. The brevity of some 
of the descriptions is, as the authors state, to some extent 
made up for by the number of woodcuts, but in some 
casae We think it would have been well had a few lines 
more beengadded, even had it been necessary to cusxtaM 
some of the small print ; thus on he first page surely it 
would have been well to have devoted a little more space 
to explaining what is meant by the words “ontogeny” and 
“ phylogeny,” terms whyph are “constantly referred to 
throughout the work. It is true that this is also a fault 
of the original German edition, but B the translator has 
not professed to adhere strictly to the German text this 
is a libdtty which he might haye taken. 
eWe reget to see thePwords ecto-, meso-, and endoderm 
used by Prof Wiedersheim in the original German 
changed to epi-, meso-, and hypoblast in the English 
edition, as we consider the t used by Germaf and 
other Continental morphologists preferable to those em- 
ployed py many English writers We also tra the 
statement in the footnote, presumably Mr. Parker’s, that 
the former termse“are applied to the (corresponding 
. layers in the adult animal.” The terms are respectively 
synonymous when applied to vertebrates; the skeleton 
or muscular system of a rabbit is not spoken of as its 
mesoderm, but as being of mesodermic or mesblastic 


gin. : ai . 

In describing homologies of the carpus and tarsus, 
we quite approvt of the position the authors have taken 
with regard to a subject of much controversy on which 

* further investigations may throw more light, but we think 
in the getter] considerations regarding the derivation of 
limbs from the history of*the evolutionary changes 
which fave taken place is stated much more definitely 
than thé state of our knowledge fustifies. That the gheory 

th whiah Prof. Wiedersheim’s nanf is conn should 

be brought prominently forward was to have been expected, 

but na,reference is made to ather views, such as those of 
Gegenif&ur and, Gótte, which, in the uncertain state of our 

e &nowledge of the subject, might have been expected. We 
notice that the pentadactyle form of Egwu? found by 

Marsh has been omitted in the illustrations of the ancestral 

forms of the horse's foot, and referred to only doubtfully 

in the gext. ° e 

In thg section on organs of circulation, the heart and 

eits vessels are ex@eMently described, and the introduction 

. **casionally of cologred illustrations makes the subject as 
clear ag could be desired, but the deszription of the for- 
mation of the circulation in the liver and the modifica- 
tions of the trunk vessels which have occurred in the 
evolution of the higher*from the lower vertebrates, is very 

phort and meagre. e. a 

* Tht criticisms which we have passed, however, are not 
pade with the view of finding fault with an excellent angl 
creditable work, but are expressed in the hqpe that in 

"future editions it may: be made more useful for the 
pysposesfor which it is intended. 

In concldsion, we heartily thank Mr. Parker for ftro- 

dents a wofk which we ape confident 
willl pove & great assistance to them in their studies, amd 
by perusal of which they wilk be enaled to understand 
"o. . i * e A 
. . x ? c * 
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thé anatomy af man in a much more cdinprehensive 
manner than they could from a study of human anatomy 








alone. J. G.G. 
——— 
SCIENCE IN NORWAY 
Nyt Magasin for Naturvidenshaberne. g Kew Journal 
of Natural Sciehce.” (Christiania, 1880) 


The four volumes of this admirable publicatien which 

have been sent to us by the Norwegian publishers, 
include the twelve numbers printed since 1882, and thus 
complete the third series of the magazine, which, not- 
withstanding its title of “ New,” is the oldest Norwegian 
publication of its kind. e 

The subjects treated of in its pages belor&g, with few 
exceptions, to the general natural history,of Norway, in 
which department special attengan is due to Herr 
Leonard Stejnegers. paper on the “ Ornithology of 
Western Norway, as well as to the various interesting 
contributions of Dr. Robert Collett. To the latter 
eminent naturalist, well known for his able work “On 
the Fishes of Norway ” (1874), the magazine is indebted 
for several communications regarding the number and 
distribution of various species of fishes, first observed in 
Norway between 1879 and 1833, while ın his papers on 
the character and species of mammals indigenous to 
Norway, he has contributed much useful information in 
reference to the Norwegian beaver (Castor fiber) From 
the author's observations, it would appear that the injury 
done to the forests by these animals in bringing down 
trees for the construction of their huts in no way @ustifies 
the indiscriminate destruction of the beaver, which had 
long been allowed to go on unchecked in Norway. This 
view has of late been so generally accepted that the 
Norwegian Gogernmept have been induced to appoint a 
close time of nine months in the year, during which the 
shooting or trapping of the be&ver is 1 prohibited. 
In special gases, and in certain districts, the local magis- 
trates may even. extend this period to ten years if they 
see reason to apprehend the extermination ef,the animal. 

Norwegian geology and mineralogy are well represented 
in these v@lumes, Dr. Kjerulf having added to his labours 
of an editor those of a diligent contributor, and" besides 
several short papers on the finer mineralogical specimens 
derived from the Storvarts and other important Nor- 
wegian mines—a subject which is also well treated by 
Herrn Olsen, Münster, and Knudsen—he has enriched the 
journal with interesting monographs on the local geology 
of the country, including notices of the dislocations 
obsefvable in the Christiania valley ; the character of fhe 
formations at Mjüsen-lake which have been brought fo 
light through recent railwag-cuttings; and the inclina- 
tion of the principal lodes on, Ekersund. Dr. Hans 
Reusch describes at length the fall of meteors observed 
at Vaage in Tyme Island on May 20, 1884, giving useful 
tables of meteoric falls, whose dates are well attegted, 
between 1784.and 1884. Besides various other papers, 
Dr. Reusch contributes some interesting geological 
notices of tif districts of Christiania, Yalders, and 
Viksnes, and ° considers soma, length the evidence 
afforded by the elds of Western Norway, of the duration 
of the Ic@age, and the local extension of glacial action in 
Norway. 
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The marine zoologist will find much valuable matter in 
the interesting reports by Messrs. Danielssen and Koren 
of the Asteridea, collected in the Norwegian North Atlantic 
Expedition? These papers are a résumd of the®complete 
volume, which will appear later on as part of the Collective 
Report ofthe Expedition. Of the 20 genera and 4o 
species coll 4 genera and II species are new to 
science. Numerous specimens of the Pedicellaster found 
in West “Greenland, and described by Dr. Sladen as new, 
to which he gave the specific name of Paletocrystallus, is 
identified by Dr. Danielssen as P. typicus of Sars. Ex- 
treme importance attaches to the discovery and careful 
examination of a specimen of an asteroid—unfortunately 
the only one se@ured—which differs from others of the 
family by having a,central dorsal appendage, geneially 
erect, but capable of motion. This curious Echinoderm, 
to which Messrs. D&nielssen and Koren give the name 
Hyaster mirabilis, is conjectured by them to represent a 
larval or developmental stage of the Crinoidea, and after 
a careful study of this stalk-like appendage they hazard 
the conjecture that further investigations may lead to 
the discovery that the Asteridea are in fact developed 
from the Caánoidea. Equally interesting, if less ım- 
portant, is the re-discovery of the Greenland “ Cluster- 


polyp” of Ellis, the “Zoophytum gronlandscuim” of 


Mylius. The specimens examined by these earlier 
naturalists have long disappeared, and for more than a 
hundred years no others were found. The Challenger 
Expedition brought back several fortns of an Umbellula, 
one of which Prof Kolliker considered to be of the same 
species as the lost specimens of Ellis and Mylius; the 
Norwegian naturalists are of opinion, however, that all 
the specimens found are mere varieties of Usebellula 
encrinus, to which they ascnbe a wide geographical 
range. e e. 

In conclugon, while we, desire stronglygo recommend 
the Nyt Magasin, it may not be out of place to men- 
tion that several of the most interesting paps on local 
Norwegian geology are written in German, and that the 
highly impexfhnt results of the recent Norwegian North 
Atlantic dredgings are given by Dr. Danjelssen in 
English, under the title of a “ Preliminary Report " of the 
Expedition. The magazine, which is under the joint 
editorship of Professors Kjerulf, Danielssen, Mohn, and 
Hiortdahl, is printed in the Latin type now so generally 
used in the Norwegian press, and is copiously illustrated 
by well-drawn woodcuts, and- excellent plates of the 





animals described. ° 
iod e 
e OUR BOOK SHELF 


Acta Mathematica. (Stockhplm. Various dates.) 


THIS journal, whi¢h has,already won for itself the repu- 
tation of being one of the | naathematical jo 
not of the North merely, but of the world, sprang into 
life at the end of 1882, 1s published at Stockholm, and 
has ll along been undtr the able editorshipaof Prof. G. 
Mittag-Leffler, assisted by all the foremost mathemati- 
cians of Sweden, Norway, Denmark, and Finland. Its 
object is to be to gather and publisl? such mathe- 
matical wo as contribute "wo the develSpment of the 
science by the nqyeltj either of the results obtained or 
of the methods employed. ` 

The seven volumes which have been issued contain 
papers by some of the foremost Continental] mathemati- 


cians: the Sole contribution, we bejfeve, in "English is 
furnished by gn Amencan ter, Mir. @. W. Hill, ang 1s , 
entitled “ On the Part of the Motion of the Lunar Pengee 
which is a Function of the Mean Motion gf the Sun and 
Moon" (this paper occurs in vol vni, which is in course 
of publication). There are in all, in the complete volumes, 
107 papers, in almost efery department of the scie 

It may be in the recollection of our rggders that 
Ostar IL, King of Sweden and Norway, wh® is styled 
“Special Protector ofthe Journal,” has instituted a great 
mathematical prize for an important discovery in 
higher analysi8, the particulars of which have appeared 
in full detail ın our columns (vol. xxxii. p. 302); the prze 
works are to be published in thé Aca. 
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The Methods of GMEs-Blowing. By W. Á Shenstone. 

(Rivingtons, 1886.) ka £ 
NOT only the student who js entering, or hae just*ntered, 
that mystic land of ehemical reseasch, but also the ordia- 
ary student of chemistry who wishes to be more than a 
mere beginner, or a book-chemist, will hail with great joy 
the appearance of this ttle book on glass-blowing. e 
have not many good professional g blowers in this 
con and, as the author says, it is a difficult if not im- 
possible thing to get any instruction in glass-blowing ; and, 
as a It, the,great bulk of chemical students are as 
dependent on the dealers in glass as the bul: ef 
amateur photeégraphers are on diy pieles and other things. 
in that connection. 

- Most students even in our hardest working laboratories 
have some time to s in which they might practise 
some og the more useful and simple methods of making 
pues apparatus mentioned and described jn this little 

0. . 

Apart from the immediate utility of bejng able to make 
one's glass appasatus in the laboratory, and the help it is 
in almost any form of chemical or physical research, it 
cannot fail to be also indirectly useful to a student on® 
his transplantation to a works or the superintemdence of 
some technical operation, and will give Jaf? what is so 
very desirable, in addition to that of the purely chemical 
manipulation of analysis a feeling of confidencein ovar- 
coming mechanical difficulties, 

In the jntroduct®n is a description of a suitable’ 
working-pldce, blow-pipe,'and beMows—things which at 
seldom to be found fit to use in our laboratories—and the 
blow-pipe flames; after which the vaneties glass 
mostly used, and the actual operations mvolve the ,. 
construction of most glass apparatus, in which glass tubes* è 


are the magn parts, are very plainly described, being also 
in many cases illustrated with diagrams of the different 
stages. The last chapter is devoted to “calibrating and 


graduating glass ap Ss" o tions we think every 
student who gets as as quantitative analysis sh@uld pe 
able to perform in decent manner. . 

We most thoroughly recommend *flis little «book toe 
stuflents who intent to become chgnists, and hope the® 
proportion of those who can blow a respectablg bulb 
wil soon be increased. At present it is about ‘1 pgr 

e ee 
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LETTERS TO THE EDITOR * 
[The Eater does not hold Aimself responsible for apiniOns cx-o 
pressed by his correspondents. Neither can he undertake to 
€ return, or to correspond voitk the writers of, rejected manim 
Scribis o No notice is taken of anonymous communications. 
[The E itor urgently requests correspondents to keep their latter? 
as shert as possible, The pressure on his space dg 50 great 
Chat tf issimpessible otherwise to insure the e 
of communications conigininpinieresiing and nevel facjs.] 
Two Hours withea * Supject Index” . 
. 
within the year, under the title 


^THzRE has a pret 
UA Subject ex to the' Modern Werkg addpd 4o the 
E) e 
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Library of tha Brit Maine the Years %880-85,” the 
i o zerits o published the i 
of our great national li Having D had boca: 
sion to consult thes me with reference to certain bio- 
logical works, * enced so much diffüculty in finding 
what I wanted, that I thought it worth while to inquire more 
fully {nto the trustworthiness of the volume as an aid to the 
workin? naturalist I a d my notes, in the interest of 
workers imga field the literature of which is already arere 
burdened. è 

The hook is printed in uaneceszarily large type, whence there 
results a ponderous volume of 1044 pagesqugrto. Upon the 
qnmensity of the task before the bi pher set to compile 
such a work I need not comment. ®If the duty be well per- 
formed, there can only resul? a product useful to ell, and helpful 
to the specialist ; # otherwise, confusi beoe confront 
and there engges to the worker loss of if not actual disaster. 


Dayaw e Me Tino MEE 
work ofdhe kind, and such compilation must of necesdty be 

. It m not ore, to find ‘‘travel” for 
E eh " in title of tt Russell's work, on 


p. 1016, Other similar defects could be quoted, but why are the 


prese-marks occasionally omitted? surely they are next in im- 
portance to the titles themselves? Whe compositor canmot be 
at fault here. . 


The compiler sota forth his fchemg in a short peace by no 
means a bad one if followed. One of the chief ns reads 
thus: ‘Headings and sub-headings aro in sgrictly al 

order ¢ precodonce Der given under each to larger and more 
important works.” “It is in tho execution of this self-imposed 
dictum that the compiler is seen at his best. Who is to be the 
judge of the relative merits of the collected works, and what is 
to be the standard of comparison? Presumably, the compiler 
p eee task in person, but ıt is indeed well that 


method is not revealed, for Huxley's “Crayfish” Hads the 
v of^ upon Mollusca (p. 3) and Mis 
uckleys ''Life her Children n Miro- 
Thesthing must be a joke] Nothing of the kind ! | 


or amllinen Algen" 


rear 


accuracies affðugt 
resliss that they are 
ve resulted from mere carelesanexs ; but, even 

. the fact that they ext at all would be cient 
tin itself to. diggualify the com Weecan only them 
= ba Ea tr ping cde. Sane man the werk of half a 
doren; they disfigure the and sAake our confidence in 
much remains, <A little less onable, perhaps, is the 
of “Der Tasman-Gletscher” to the Column Tas- 


Qo ame ; . 
. The choice of headings is often ill-advised. Four works are 


recorded upon the Polyzoa ; these are equally diviied between 
Polyzoa Ee Eea ie aly eie dii 
reference. ritings organisms in air generally are dis- 


upon 

tributed between sections Air and Atmosphere, 

and Bawilll and Bacteria, wfth no cross-referenogs. . Papers deal- 
o broadest ons and tke subtlest of details 

are mud gegurdless of system ; while under Micro- 

^ ismsethere is a cross-reference to Infesorta, sole of 

wW department is Kamt's well-knofn Manual. Seion Palson- 

tology & especially introsfctive. It is divided into the sub- 

heats Generi, Bibtiographioal; Collecti of Fossils &c., 

Fossil Fauna, and F1 sufficlently incondistent arrangement 


in-itself. Conspicuous among the general works is Brongnierts 
“Rechegches sur les fossiles silicifides.” A Sore 
of the ications of his own department gught certajgly to 

. of the compiler, h whose hands the covers of the 


within od embraced. 
Sempl fos euthonty! Marsh's ''Odontornithes," diypreed 
Paleo 


nt ; fjnds a 
tT, Ae leading: tect of te scheme was vio- 
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the following order—English; French, German, Italian. . . . 
Ern Se however, some from this or ex- 
ample, ın the history af each country the titles follow each other 
in chronological sequence, lesse of ” How the 
two methds of arrangement thus vaguely formulated are to be 
simultaneously adopted, we are not informed; and in this 
ingenious attempt to combine two schemes into orf neither has 
been adhered to—both have suffered. A corsdify glance at some 
of the more important sections, e.g. Birds, shows that the con- 
ditions have not been in the least ed, so far as to 

recedenco of language ; while, to go afield, we find Clergy, 

riesthood, &c., a unique ent in which the es 

E 


run thus —S 

ad firtem. Where het the profaned pati? It deserts 
the anthor under Mc pad oi e tipo e RA dps" 
leaves him reckless. 


the details of the superstructure 
than is the foundation itself Unde» @nsects, to which the 
reader is referred from Entomology, there are titles in a - 
ance in which the two catchwords occur ; but he looks in vain 
for references to the fact that the majority of entomological 
are scattered among Coleoptera, Diptera, Hymenoptera, 
idoptera, Ants, Wasps, Bees and Bee-keep and other 
The Colorado Beetle figures under that ing and 
under Potato, but not under Coleoptera ; while, to com e 
matters, a German and an English work upen the subject 
spora unde Tomier DE PAS dat P , undor 
orado Beetle, usurped by a Spanish rival. Fish and 
embraces all branches down to Oyster-Culture, but why not 
Salmon Fisheries? It appears to suffice that they should take 
shelter under Salmon, with no cross-references. “A special 
Deed etd for Angling, bat several definite works thereon 
are to be fe only ynder Fish and Fisheries, no references 
being given mider Angling. 
es of works are not unfrequently repeated, and un- 
necessarily. For example: Morris ‘“' Letters about’ Birds’ 
occus under Birds (sub- and Great Britain 
and Ireland) ; Dixon's, Swaysland's, and Watkins's books are 
not under their appropriate h ; while Patterson's ‘‘ Birds, 
Fishes, and Cetacea frequenting Lough,” which should 
be under Faunas Local, gs laced. U the last-named 
Canon Tristram’s ''Fauna of Balestine” appears 
ben sob-se@tion Italy—the eompiler seem® doomed to 
disaster in his relations with the clergy. In one or two cases 
where compfehensive titles occur, a process of dismemberment 
has crept in. For example: Romanes ''Jelly-Fisb, Star-Fish, 
and Sea-Urchins" is to be found under Star and Soa- 
Urchins, with the title mutilated beyond joh, but not at 
all under jither J -Fish, Medusa, or ; Scott 
Russell’s ^ Wave of Translation in the Oceans of Wafer, Air, 
and Ether,” to which allusion has already been made, occurs, 
also with a misquoted title, under Water, but under neither Ether 
nor Air and Atmosphere. ‘ 
Such are the? results of an attempt to gangs tho working 
capacity of the “Index” mainly from a single stand- int. 
leave other i to inquire for th ves, It been 
seid that this ‘' work groves the ability and industry of its com- 
piler, and that the Trustees are anxious to make the treasures of 
li a succes.” Granted the good intentions pf 
verning y &nd the industry of the compiler; of 
e reader must judge for himself—I refrain from further 
comment thereon. It cannot, however, be admitted that the 
compiler has done his best; errors cannot be avoided where 
non-technical hands are applied to technical work, but slovenli- 
Dess ia ever intolerable I submit that a distribution of labour 
is demanded for the success of the next essay of the kind. 
s JUSTITIA 
* e 


the 





e 
The Origin of Species ° — . 


. 
Jt a recent isgue of Niro 25, p. 77) Mir. eii 
writes :—'' Is it, or is it not, the fact hat allied species, which 
are confined each to & particular alani, peove, when, brought 
together, far less frequently infertile than species, equally dis- 
amilar, which had lived in the same district, might be ed 
to prove? On the answer to this question depends, as far as I 
e um . g 
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can see, the fate of the theory of physiological selection. Can no 
one answer it?” 

This is a question which has arisen out of the theory of 
phymologica? selection itself, and, as Mr. Catchpool wgs the first 
to propound that theory, I am afraid he will find that no one as 
yet is able to answer his question. But it may interest some of 
your readers to know that I have collected a considerable body 
of facts tending fb show that there is 2 correlation between fer- 
tillty of allied species and the fact of their living on isolated 
areas, as erell as another correlation between sterility of allied 
species and the fact of their H on continuous areas. But it 
seemed to me undesirable to ish these facts until very largely 

had been ex- 


augmented ; and, findmg that no observations 
made u the ect, I read my before the 
pon 
i Society for the purpose of indu naturalists in 


different parts of the world to try experiments on the fertility of 
nearly allied ie$ inhabiting isolated areas, as well as to test 
nme M M between natural varieties. and parent 
forms on continugus areas. Meanwhile I am myself trying ex- 
periments on the mutyal fertility of isolated species, as well as 
upon the sterility of natifta] varieties with parent forms. Where 
birds and mammals are concerned, I am using the numberless 
iMlands of all sires on the west coast of Scotland, which are 
admirably sited. to Ce poe Any of your readers ın any 
parts of the world who are acquainted with well-marked natural 
varieties of birds or mammals which (together with their parent 
forms) would be likely to thrive oa these islands, would greatly 
obilge me by communicating suggestions. 

I may take opportunity of also requesting any of your 
readers who may have further remarks or criticisms to make on 
the theory of physiological selection not to delay their publica- 
tion. For it is surely desirable that discussion of the subject 
“on the high 2rier road” should oome to an end. Untila 
1 = Dambe ot eas t aball bave been made, any Henne 
j upon ry must iased or premature ; 

therefore the only influence that can*now be exercised by 
adverse criticism is that of the work of verification. 
On this ®ccount, and on this account'alone, is it worth one’s 
while to answer such criticism. Hitherto I have waited till it 
should come to an end, and withdrawn the answer previously 
referred to in these columns as having been in type for the Fari- 
sightly Review. When it has come to an end, I will furnish a 
Roera roplyiin the ORAE OMA Century and shall then hope to 

w that whatever ‘fate " may be in foro for fhe theory at the 
hands of Nate, af all eventi it is certain thay it has been in 
no way affe by the assault of naturalists. 

s GEORGE J. ROMANES 





Heredity in Abnormal-Toed Cats 


THE calculation mede by Mr. J. H. Hodd in last week’s 
NATURE (p. 53) of the numerical proportion of the sees: of Mr. 
Poulton's*race of extra-toed cats, In elution to the recurrence of 
the abnormity, is very in as an inferrable deduction from 
the premises of Mr. Poalton's e tabulation of his obser- 
vations ; bat it is, I think, doubtful whether it is not misleading 
as a generalisation from the fects collected by him. A conclusion 
eres ut by means of a mathematical method is too absolute an 
ference, not necessarily reliable, when applied to 
biological cases, on account of the numerout inier oria 
Do crt unknown, but yet of importance) ch are 


mon; for Mr, Poulton mentions, in descri the kittens o 
VILE (p. 39), that by far the most y devel 

ment of the abnormity he o hout the entire 
race, was attained in a ssal/e—VIII" ty. © Connd that the 


: ie rs the character are of the 
SUED out this fact is really very 
seri. bu, at the same time, if the point alluded to pisa 


by the very 
effect. wumerically, is on the 9 side; while it is rpost probable 
[4 


5 i e 
* . 
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e 
that if zn abnormal d were*se rU just 
referred to) as @ starting-point gor experiment with normal Qs, 
the result would exhibit 2 general tendency towards superiof 


persistence of the character erith er potency 
ends wales der the taal I weal very interest- 
ing to 


t in this manner under the isolation happily 
in the Madeiran lands. -° 
Mr. Hodd's statistical ststement is, doubtless, correct in? the 
fhaif, under the restricted provision just este’ only one 
must not attach too greetalmportance to it. 


e preponderance 
in number of the 9s over ¢s is, indeed, still more noticeable 
when tho ratio of esth sex to the total number of the thirty-six 
cats is considered. Rue Ga ele real per 
cent. are normal, and 19i per, cent. abnormal ; w of 
the twenty-four LM. as many as 47} 
per cent. are abnormal, g P is perhaps a little ure to place 
entire reliance upon so small a number, bat it will pọpre interest- 
ing to compare the statistics brought out in Mr. Hodd's letter 


th a number in time to come. ,* 

In considering such g close ahd caregilly detailed analysis 
that presented by Mr. b oaltou, it is of no Little inter®t to fin 
on ing to that wealth of facts and principles, ‘‘ The Descent 
of Man,” these result, are in complete accord with, and 
confrrfi the laws of formulated by Darwin, if the 
strictures 1m by him, as if in anticipation of future observa- 


tions, are duly regarded ; ang as his remarks apply to the present 
subject vegy directly,—dlthough bearing more especially upon 
sexual selection in general, —I cannot do better than quote some 
of the more pithy :—‘‘ Why certain characters should be inf 
herited by both Sexes, and other characters by one sex alone, 
namely by that sex in which the character fist appeared, is in 
most cases quite unknown. We cannot even conjecture why 
Meine breeds of the pigeon; Back strim; thonghi tfan. 
mitted h the female, should be developed in male 
alone, other character is equally transferred to both 
sexes; why, , with cets, the tort cBlour shoulda 
with rare exceptions, be developed in the fenthle alone ” (** De- 
scent," and ed., p. 232). It is curious that the tats under obeer- 
vation happen to bPtabby-tortoiseshell, and the remark made by 
Darwin (p. 230), that ‘‘as a rule it is the females alone in cats 
which are tortoiseshell, the corresponding colour in the males 
belig rusty reds} fally cbtaus in the present case, aint the ds 
are, unless tabby, sandy-colourgd, but never tortas It is 
furthermore important to notice that the sandy individuals have 
the supernumerery digits as {uly developed as any of the 9sin 


the samg litter. 
Darwm's ion ef the persistence of abnormal characters $ 
is on the of the theory of as follows :— . 
“Itis in itself probable that any appearing at an 


early age would tend to be inherited equally by both sexes, for 
the sexes do not diff-r mach in constitution pr? the pager of 


been gained, and the sexes have come to differ in constitution, 
the gammalar (if T may again use the of pangenesis), 
ich are cast off from each varying part of ong sex, would 


be much more likely to possess the proper affinities for uniti 
with the tissues of the same sex, and thus becoming develo 
than in the other sex" (p. 232). On p. 237 we fati 


further remark :—'' Bhe of su digits, 
the absence of certain phalanges, must be det@rmined atan early R 
emberonic i . -@ . yet these peculiarities, afd othe, e 


at an early 


tend to be to both sexes here wholly fail." 2? - e 
And, m concl :—“ erso parents often, or even 
, tend to become dereloped in the offspring of the same 

gx, at the same - . . « in which they first appeared in the 


pene gts these rules, owing to unknown causer, are fair 
ing Axed. Hence, during modificanon of a speci 
successive changes may readily be transmitted in different ways ; 
some to one sex, and some to both ; some to the offspring at ona 
agg. and some to the offspring at all ages. Not only are he 
laws of inherit»noe extremely complex, but so are the causes ° 
which induce and govern variability” (p. 240). v " 
Iti ite vemescabla, th itis not at aff sfirpeising, how" 
closely Mr. Poulton's facts fi these dedytions of Darwin's, 
é@rawn, as were, from su gri instances that they seem to, 
be dittle lem preconceived e oe 
But, az it may beedu* to a, one-sided influence in spectal 
° 1 This is a polnt which perhaps aequires figther eHidenct.” © 
. e » e Ph 
° 


p 


the * 


this power has „a 


C 


2e 
. 
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cases thaí an Met infi tq hære clung with $o much per- 
, Sittgnce to one sed, I am Bn to blieve ghat, upon the 
ent being made as I have ed, that the otber sex 
„produce similar sesults in to the numencal pro- 
1tion of the sefes, and a strong point in favour of this opinion 
es in the fact that, as I have myself seen, a sandy coloured ó 
kitten, apperently bearing the st of the normal d parent, 
was fouhd to bear the development 8f the supernumerary digits 
ina mark WILLIAM WHITE * 

55, Hi Hill, N., November 2$ 





Algebraic Notation of Kinsh!p 


WITH reference to Mr. Davison A letter in NATURE (vol. 
xxxiv. p. 571), I wish to pofnt out that the subject of algebraic 
notation, not enly for kinship, but fof &inship and affinity, has 


been pretty filly discussed in several pa which I contributed 
to the Royal Society of Edinburgh, and y in a paper 
entitlede ;* yss of Relationships of Co ty and 
Affinity,” which, at the aquest df Mr. Galton and Dr. Tylor, I 


contribute® to the Anthropological Institute (fourse/ of the 
Anthropological Institute, August 1882). Some idea of the 
nature of that paper may be got from a statement of the several 
tables which are appended to it. TdBle L gives the notatfon for 
the general relations of the*first five orders, states the general and 
singular meaning of each, and tlassiges them to index, 
sign, and gode Table IL shows how these gen relation- 
ships are divided into ultimate species. — Table IIT. gives all the 
possible relationshipg of a man to a woman, and of à woman to 
aman, within the five orders; and such®relationships as 
exclude marriage acco to the laws of England are marked 
with an asterisk. Table IV. gives the consanguineous relation- 
ships of the first five orders ped in lines and species, the 
agnatic system being formed by extreme terms on, the left 


t, 
and the uterine system by the extreme terms on right. 
Fable V. gives sg definitions of the English terms of rela- 
tionship. 


Besides the algebraic notation, I also developed a graphical 
notation, In the paper referred to, I apply he graphical nota- 
tion to show the descent of property -ding to the English law. 

Prof. Tevons took much interest in these papers, and it was 
his intenwon to give the elements of the analysis in a new 
-chapter of tudies in Deduqive Logic,” but death matched 
him fram us in midst of his scientific laboms. 
n ALEXANDER MACFARLANE 

Univérsity of Texas, Rustin, Tefas, November 15g 

o @ = 
° e 
Scismometry 

In the last number of NATURE (p. 75) there appears a letter 
Prof, JA A. Ewigg, referring to a note in a previous number ( i 
apparently & summary of a communication fiom Prof. Ehe 
As I have some interest in this question, and hgve reason to 
beleve from remarks mado in a letter lately 1ecelved from Prof. 
Milne that the matters referred to by Prof. Ewing cannot be 
those to which Piof, Milne referred, I should be glad if the 
ong inal commiünicallon Sud be pab mied. 

rd& Ewing's letter ind 


several of Ris recent publica- 





tions, igcluding the description of his instruments in NATURE, 
Ps are deci calcfiméed to mislead those not familiar with the 
e gi ological work which has been done fn Japan. For exaMple, 


o says, or leads one fb infer, that hë introduced hoffrontal pendu- 
lums Rs scisnoloey : now is not the case. It is peedless for me 
@o my that horizontal ulums have long been known as a 
means of ob nearly neutralequillbrium ; and in particular, 
with reference to Japan, they are referred t» by Prof. Milne on 
page 35 of vol. i part I of the ZrTaws. Seis . Japan, Ne 


which was read in Prof Ewing’s presence seve4 months 
» Bette 


Prof. Ewing’s instrument. was hemd of. What Prof. 
Ewmg did introduce was a paiticular form of PREDA. 
© dulum, very paiticularly described by him in some of his edly 
péffers, as invol a ‘‘new principle" (now apmuendy aban- 
* doned by him) Mera he used two such pendulums to write two 
pients of the earth’s motion on & confuiweur'y moving 
e. Reeofs‘on moving surfaces were not new then, even in 
wpan, as they ag refero to ip pa published by other 
e investigators before Piof. Ewipg airived in the country, bdt 
thereswas this difference in these older methods, that the plates 
wec automatically started by the earthquake ; and Prof Ewutg, 
after his,expeue has now opted this plan. e 

. 
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Prof. Ewing mentions also in his letter that his apparatus 
writes three components of the motion, but he does nbt say that 
the most difficult of the three—namely, the vertical component 
—s wuts by an instrument which I introduced dnd described 
before the Seismological Society of Japan, first in May 1880, 
and afterwards in a modified form in April 1881. Prof Ewing's 
instrument is professedly, as his first descnp Cr Sas. 
Sec. Yapan, vol. i3 ) clearly shows, a modifi n of my second 
form, and is, what he seems peisistently to have shut hls eyes to, 
almost identical with my y form. e 

As to Prof. Ewing’s statement in the last sentence of his letter 
that ‘‘there is nothing better to take their place,” we can hardly 
be expected to take Ars judgment on this point. 

THomas GRAY 

7, Broomhill Avenue, Partick, Glasgow, November 30 

[Nothing essent] was omitted from Prof. Malne's letter. —Ep.] 





Botanica) Lecture Experlmant 

THE following simple lecture- i may interest teachers 
of botany. It is described by Georg Klebs in his paper ‘‘ Ueber 
d. Organisation d. Gallerte bei en Algen u. ellaten," 
published ın the most 1ecent part of Unters. a. d bot, Inst, s 
Tubingen. A description of the riment I give in Klebs's 
words, translated :—*' It is to demonstrate, by addition of 
a watery solution of Henulphtalein, that Algæ make the water 
in whi they live alkalin e when they are fixing carbon in light. 


m propoihon as the fixaton of carbon the water 
g y assumes à deep red tinge, which gradually disappears 
when light ıs excluded." Tho explanation given ís:—'' The 


Alga takes up not only the CO, absorbed in the water, but also 
in part that which us ın combination in acid carbonates, in con- 
sequence of which alkaline combinations arise; in darkness, 
owing to respiration, the reverse process takes place." 

I have à vessel with water containing phenolphtalein in which 
Cladophora has grown for nearly three weeks, and there is 
daily a redd of the water, its rapidity being det by 
the Prightness of the day ; during the night the colour. 

BAYLEY BALFOUR 





A Lecture Experiment on the Expansion of Solids 
by Heat 

Mr. MADAN’ description of a device for 

and sòlids d when to heat 

especially as such an arrangement, but with impoltant modifica- 

tions, is capable of giving very excellent scientific results, results 


which are yd een. by M. Fixeau's method. One necessary 
e substitution of a spring-pressure for the weight 


alteration is oe 
on the strip of metal. This and o points wifi be made quite 
perusal of a short description contained in my paper, 
on 


clear by a 
“A Straug Indicator for Use at Sea,” read before the 
of Naval Architects. The numerous tables and diagrams there 
given would, I am afraid, hardly interest readers, but the 
repeated ig eae in Table L would be a subject of 
interest, as show how well the experiments agree amongst 
themselves. e errors, though small, are due, in my opinion, 
not only to the difficulty of ipi the dial (each unit being 
equal to about half an inch, and the second decimal therefore 
about 1/200 inch), bàt also to the difficulty of reading the exact 
ponton & ihe weight on the steel-yard of the testing-machine. 

r moie accuiate results are obtained when, instead of a jockey 
ight being run out, small wei 
ou will also notice that the 
iecords on pa er (see launcli m 
bridge diagrams), and in this pe it could, I think, be 
with advantage for recording changes of temperature. 

E C. E. STROMEYER 

Strawberry Hill, Middlesex, December 2 

e 


Meteors and Auroras 


IN the ings ofthe Paris Academy of Sciences published 
in NATURE fof November 4, at p 33, a iclatio een showers 
of shooting-st&is and auroref is noted. In this vicinity on 
Apnl 14, May 8, July 27, and November 2, very fine auroras 
were vimble, and upon each occasion shooting-stars Bf unusual 
bilhancyf were observed in the northern heavens whilst the 
aurora was at its height. M. A. VEEDER 

Lyons, New Yoik, November 24 . 

. 
'. 


owing that metals 
Interesting, 


we 


ts gre added one by one. 
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THE GUTHRIE MEMORIAL FUND 


COMMJTTEE has been formed, under the presi- 
A deny bf Prof. Huxley, to reise a memorial fund in 
honour of the late Prof. Guthrie, F.R.S. Prof. Guthrie 
endeared perg b a large circle of friends by his simple 
character and Wide sympathies. Unfortunately, as his 
time was exclusively devoted to teaching and to scientific 
research, éhe provision for his family is far from adequate. 
A slender income is furnished for his widow by a policy 
of insurance settled upon herself, but this will not enable 
her to provide for the education and maintenance of her 
step-children. The ages of the children dependent upon 
her are twelve, fourteen, and seventeen years respectively 
and their case is te more sad because, until a late period 
of his life, De. Guthrie had reason to be satisfied 
that they were sufficiently provided for. 

Under these tir tances it will be felt by all who 
value his memory, well as by those who only knew 
him through his scientific labours, that any sum which is 
pd as a memorial of his life must necessarily be 

evoted to placing his children as nearly as may be 

ble in the position they would have occupied but for 

s untimely death. 

Subscriptions may be sent to the Honorary Treasurer, 
Major Macgmgor, R.E., Science Schools, South Ken- 
sington Museum, London, S.W.; or to the Honorary 
Secretary of the fund, Mr. C. Vernon Boys, at the same 
address. Cheques to be crossed '* Messrs. Cox and Co.” 
, In addition to the gentlemen named above, the Execu- 
tive Committee. consists of Capt Abney, Prof. W. G. 
Adams, Prof. Roberts Austen, Walter Besant, Prof. G. 
Carey Foster, Dr. J. H. Gladstone, W. J. Harrison, J. 
Power Hicks, Prof. J. W. Judd, Prof. A. W. Reinold, and 
Prof Béfour Stewart; besides whom there is a General 
Committ comprising Prof. W. E. Ayrton, Shelford 
Bidwell Walter Bailey, T. Lauder Brunton, W. H. M. 
Christie, Prof. Chfton, Conrad Cooke, Prof. Crookes, 
Warren De La Rue, Prof Dewar, Colonel Donnelly, 
General Festing, Prof. G. Forbese Prof. fuller, R. 
Glazebrook, Prof. Goodeve, Dr. Hopkinson, J. Norman 
Lockyer, Sir John Lubbock, Bart., Prof. M&cLeod, Prof. 
$ Pen Prot Poynting, Prof. Ricker, Dr. W. |, Russell, 
rof. W. A. Tilden, Prof. S. P. Thompson, Pro Thorpe, 
and Dr. Alder Wright. ^ 

Tt is satisfattory to hear that already a considerable 
number of subscriptions have been received, but it is 
hoped that when the necessity for the existence oF such a 
fund shafl become better known there may be a large 
increase in the number, 





VOLCANIC ERUPTION IN NIUA-FU, 
FRIENDLY ISLANDS 


SIR J. H. LEFROY has forwarde@ to me a small 
packet of volcanic dust, together with arf extract 
frot a letter written by Mr. Coutts Trotter, F.R GS. 
ang has requested me to examine the former and append 
my remarks upon it to the more important parts of 
Mr. Trotter’s letter. This document is dated on September 
24, 1886, “on board the ss. Suva, a few miles south of 
the Island of Niua-foou” (or Niua-fusone of the Friendly 
Islands) After speaking of an expedition to Fyi, Mr. 
Trotter proceeds :— 


“Meanwhile I got into a little steamer to visit the 
windward island of the group, and was ded to come 
on in her to Forga- ere I found nêws had just 
come of an volcanic a@gption in the Island Sf 
Niua-foou above mentiomed,and my steamer was chartered 
to go and*make inquiries and give relief. . . . We started 
at once, and arrived off the island before dark yesterday. 
No trace of fire or smoke, and I was much chaffed for 
my ‘disapppintment.’ But on landing this morning we 
ound the damage done was substantial enough, $n orup- 





o ——— 
ve, 


e 
tion of dust ad stones andewater 
eighteen days, and two-thirds of the i 
greatly injured. The island is some fortyeor 
round, all volcanic, no beach anywhere, and ding 
difficult, and a lake of brackish-bitter water occupyin 
perhaps a fourth or more ef its extent, There are «ll 
ewengs three small islands in the lake, one with s lake in 
its centre. I suspect thgs lake is the remains of the crater 
and eruption to which the existence of the island is due, 
later eruptions heung cause for the small island craters, 
The present eruption began apparently near one end of 
the lake. I saw three or four craters there—one covered 
with a n sulphurous gcum ; and anothey, just beyond it, 
which I could not ide time I had actually visit, very 
deep, and full (a friend tells me) of mud and ws&er. Near 
it 1s a httle rounded mountain of ‘earth,’ some 29 feet 
high, formed by the presenteeruptign, saa o enun far 
into the ake. ar (hic other ca of the e ima fres? 
accumulation, as I was told, of pumice, but it looked to 
me from where I stood more lke an accumulation of 
black sand. The wholefisland has been in a disturbed 
state for some three months and ar half, the dates of the- 
principal disturbances coenciding remarkably with those 
which oing on in other parts of the world—earth- 

uakes on June 8nd 11, which I think are the dates of, 


e first New i outbreaks, agaia on A 12 
ditto. This of course :s not onde but the final 
catastrophe here took place on August 31, which we 
understand was the exact date of the recent American 
earthquake.! It was preceded for twenty-four hours b 
earthquafes, . . . and went on for ten days, I am told, 
without intermigsion, then two days quigt interval, then, 
going on again for nearly a week—tenic thunder and 

htning for twenty-four hours incessantly* The column 
of steam rose, th€y say, several thousand feet, anyhow 
immensely higher than a hill 7600 feet high, which I 
ascended, and whence I had a bird’s-eye view of phe lake 
and crater. Showers of stone Met "these 
fortunately fell straight, or mearly straight, ack. Th 
were red-hot, with masses of dust attached, and as they fell 
left the dust d, which» produced the effect of & fiery* 
tail 
the wind shi carried destructiqn in every direction. e 
In one village which I entered, the shower only lasted an 
hour and a ; but the ground was deeply covered, the 
blades of grass even now only beginning to peep thagugh, 
and every coco-palm ruined for the it, the branches 
hanging withered and almost perpendicular, and the young 
central shoot sticking out by itself. If they get rain, the 
trees will recover and bear again in three years but other- 
wise are likely to die. But in other distncts the houses 
are buried, and along the coast large extents of forest, sgrub, 
or bush, and, what ig more immediately serious, the yar& 
beds. They have just been planted, and apythat werehbove 

uad will be killed, even if the latest 

ough and @ourish. Worfüerful to saypno one was killed, 
although many old people hay died since from fear 
and exhaustion. [hey betook themselves to the upper® 

3 of the island for safety, and perhaps with reason, 
or the last two volcanic outbursts beth took place on the 
opast-country near the shore. These (respectively*nine- 
teen andÉsforty yeafs ago) were both lava eruptionse I 
saw the craters and the lava-streams from them down to the 
ses, on the west coast as we steamed along to-day; the e 
lava of the iest being hardly invaded yet by vegetatian 
—tot a blade of 
into the sea, like the rough substratum for a big empank- 
ment qr brealmvater. According to native tfadition, the™ 
last eruption of a kind simjlar te the pysent took plage 
ffom very neatly the fame spot,in the lake seventy-two years e 
ago the old people having childish retollections fret. eThe 

"The firsteoutbreak was tariy on themorning of Jung ro. See NATURE, 
vel xrxiv p pr. e . 3 

? The shock was on Tuesday fight, Augfst sr. 
vol xxiv. p 470, and vol mxy.p 3r. e$. * í 

L 


d smothered or 
miles 


See N wrUxE, 
e 


having gone on fer,* 


The great mischief was done by the dust, which, as g 


planted mdy push, e. 


on the later, which runs far out ° 


ay 
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Jalle is a great depth, so thift this hill of 260 feet or mote 
rising from the bottpm re ts a vast amount of solid 
matter, to saje nothing of the thick deposits of dust all 
over the island. The lake was still punn de I pare, 
and are by no means settled down yet. At Vavau, 
whare*we touched two days ago they had just had a very 
seyere quake, and shocks are sill going on at Niua- 
foou (vertical, J was told, but myeinformants wits were 
much shaken by recent peu ily on the level 

near our landing-place, from which it } inferred that the 


danger is not over. Strong too are perceptible 
rising from the ground, near the coast, which is always 
where they, apprehend most , and an outburst 
of lava. suppose the solid matter coming up through 


the deep lke is pulverised into the (to life) comparatively 
dust. During the earthquake of August 12, the 
captain of a Ship at anchor dound that, whereas he had 
faid outevwenty fathofns of chain ovtr-night, he had only 
eight fathoms under him in the morning. `I never saw 
such big coco-nuts anywhere, though the trees are not ex- 
ceptionally big, indeed there sem to be no very fine or 
old trees of any kind*on_the island, which favours the 
theory of a modern origin, for the soil is very fertile. The 
name means New Ni $ the Old Niua being prebably the 
pelgh bowing Keppel Island or Niua-tebu-dabu. I wish 
could give you a better or fuller and more interesting 
e whole affair, but the visit was a very 
hurried one, and, in fact, I had not more than two hours 
on shore, Still it may interest you, as it is written on the 
very pu no other account is likely to reach England. 
I send a pinch of ‘sand’ from the crater. ac. T.” 


e 

This “sand” Bt * dust” is a very dark-brown—almost 
posed matu or Gagan of ples dl Tang MEALS 
po mainly o ents o d a slightly 
speckled aspect, owing to the mixture of lighter and darker 
fragments ; one or two glassy-white fragments may also be 
noted: “When some of the dust is placed under the 
microscope, is seen to comsist almost wholly of frag- 
ment#—some rudely polygonal in shape, others flattish 
*hips-eof a brown glass ; the former being the commoner. 


account of 


The majo ty of the bits figm about ‘or "nch to 
*'03 inch*in eter, and the measurgment is but 
rarely exceeded. ute chips aré also present, but they 


do net form at all an important constituent in the mass 
A icuogs characteristic is the (apparently) entire 
absence of thé tiny pellets of * cindery " scoria, so frequent 
a constituent of volcanic d and of the fing pulverulent 
material, the presence of which commonly makes it need- 
ful to moumt the dust on a slide before it can be properly 
studied. I have found no difficulty in examining this 
Niugfu dust, and eve» the finer chips—often less than 
‘wor inch in diameter— by simply s git over a sheet 
of g The qnss ents, even when very minute, 

ve a^inge of brown: when about o1 inch in thickness, 

ey are fairly tranmlucent, and #rich olive-bragen in colour; 
but as they approach “83 inch in thickness they become 


‘opaque, light only ing through tbe thinner edges. 
Small cavities, sphefiail, or cerae ie not infrequent, 
but the glass is remarkably free from microlithic in- 
closufes, No granulation of the colouring-matter is pew- 
cepsible, as a rule, with a magnificatiéo of 150 diameters ; 
opacite dust and trichites 
rare; and of other micro c inclosures I have qnly 
men an occasional lath-sbaped crystallite (feldspar). I 
have not identified amóng the fragments elther biofite, 
augi or hornblende; so that if any of these minerals 


presante must be very rare. The clear glassy 
fragments mentigned abeve are feldspar—probably labra- 
e dorite. They do notin nym a b t 2 or 3 per 


ceni» of*the whole Many of the flatter om are 

fragments exhjbit ropy folds or the #emains of utar 

strücture, ewidenging tha; T are due to the destruction 

of a*yery vesicular glags, w ile the more solid polygonal 
e 


einige the latter) are very 


fragments may be the detritus of the thicker parts of the 
same or of a more uniform glass The strong brown 
colour ofthe fragments reminds me of specimens of the 
more peg aves of the Sandwich Islands in my collec- 
tion ; and like them I should, from microscopic examina- , 
tion, consider the rock a basalt-glass (agchylyte) with a 
silica percentage, which was probably above rather than 
below 50. This view acco I find, with Cohen’s state- 
ment concerning the lava of Niua-fu, which, jadfing from 
his description, is very similar to that above described 
(Neues Fakrb. fur Min, 1880, voL ii pp. 36 and 41); he 
says that it is almost identical iù composition with the 
"basalt-obsidians? (że. tachylytes) the Sandwich 
Islands. It contains 5074 silica; their analyses 
show from 50°82 to 53°81, 
While the above was passing through The press, I 
Scd from my masna Dr. S. Rideal a determination of. 
e specific gravity of the volcanic, material (powdered to 
get rid of cavities). The specific gfavity is 2-726. As the 
eldspar is included, and it is slightly the lighter, the 
spec grayi of the glass itself must be a little higher, 
t 273. ence wo need not hesitate to call it a 
tachylyte. The average of six Sandwich Island glasses 
is 271 (see Judd, Q. J- G. S., xxxix. 444). 
T. G. BONNEY 








ANNUAL REPORT OF THE FISHERY 
BOARD FOR SCOTLAND 


FOURTH 

THE Report of the Fishery Board for Scotland in- 
creases each year, not only in size, but in interest for 

the general public, as well as for those readers whom it 

specially concerns; and, unlike ordinary Blue-bgoks, its 

pages are to a large extent devoted to scientific papers 

which appeal to many not directly concemed with the 

fishery industry. 

' The herring-fisheries continue to be most productive. 


A very striking feature of the summer herring-fishery of 
1885 is, many*in-shore grounds, where herrings 
were previously found in graat abundang, but which 


had recently been all but deserted, were restored 
to their former fertihty. The increase of the herring- 
fishery in the Shetland district, which now ranks as the 
most important in the country, still continues, greatly to 
the improvement of the condition both of the people and 
of their þoats. The fish are of finer quality than those 
taken on other parts of the east coast. ĉe takes of 
other sea fish and salmon were also very large. The 
total estimated value of the sea and salmon-fisheries 
or Scotland was 2,859,822/. 15s. The Board have already 
expressed their regret that so many tons of sprats are 
annually used as manure. Could they be transmitted to 
populous TRAA a reasonable rate, they would be a 
cheap agd valuable addition to the food-supply, or, where 
this was impracticable, preserved as anchoyies baie 
No?way, or as sardines as in Canada, The importahce 
of utilising the by-products of the fisheries is now widely 
recogni Papers by Dr. Stirling and Mr. Haliburton 
ive an account of certain*economical products obtained 
m fish, and experiments art being made on a fairly 
ie scale by Mr. $ahlstrom at A een, which may, it 
1s hoped, lead to some practical results, Investigations 
on whitebait by Prof. Ewart and Mr. Matthews showed 
it to.consfst almost entirely, and at all seasons, Pind 
sprats and yo h varying according to the sea- 
son Sr the yer and the place of capture. It ee 
therefore, be advantageoys for the Firth «€f Forth an 
other in-shore waters to $end supplies of whitebait to the 
iah markets. s . 
€ Scientific Committee of the Board had the assist- 
ance of Mr. Brook, Prof. Stirling, and Mr. Duncan 
Matthews, pf Aberdeen ; Prof. McIntosh, of St. Andrews; 
Prot Greenfield and Dr. Gibson, University of Edin- 
. 
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burgh; the Rev. A. M. Norman, D.C.L. of Durham ; 
and Mr. Haliburton, of University College, London. 
Though the Marine Laboratories at Tarbert and St 
Andrews admitted of several important inquiges being 
initiated, the Board is still greatly ham for want of 
proper boats, and throughout the year the limited amount 
of ing field-work done was rendered possible 
by boats supplied by Prof Ewart It is to be ho that 
ents will be made by the Admiralty, which will 
admit of the su 
plete survey the spawning-banks and assisting in 
work of a like nature when required. A small steamer 
has already been provided for trawling i ts and 
other work on the east coast. Atthe Rothesay Aquarium 
the spawning of the cod was studied by Prof. Ewart and 
Mr. Broo 


k, who erally confirmed the observations of 
Sars, and fai further information as to the natural 
and artificial fertilisation of the and their buoyancy 
before and after fergiljsation in erent kinds of water. 


The appendix con i. of a by Mr. Brook 

on the Nevalopmant of the herring. Te erincits made 
in artificial fertilisation of herring eggs appear to justify 
the following conclusions :— 

(1) The ova retain their vitality, and are capable of 
beng fertilised from forty to forty-eight hours after the 
fi e is dead. In the experiments ormed, forty- 
eight hours ems to be a little outside the limit at which 
the eggs are capable of being fertilised, but it is probable 
that tem may have an influence on the vitality of 
the ova. (2) The spermatozoa do not retain their vitality 
for nearly so long a period. Three hours appears to be 
the limit indicated by the above experiments. (3) The 
egg capsule never separates from, the yolk excepting 
under the influence .of spermatozoa. It would ap 
that when the ova and spermatozoa have partly lost their 
vitality a partial tion of the egg mem e from 
the yolk may take place, although the ovum is not truly 
fertilised. xperiments proved conclusively that the egg 
capsule is not permeable to water until after it has been 
penetrated by spermatozoa. (4) The membrane is 
covered with a us secretion When tHe ovum leaves 

. theoviductgwhich serves,for the attachment of the ovum. 
This viscous layer ually hardens in sea-water. Active 
ozoa are able to penetrate this layergsome hours 

it has set, but this power ap to be confined to 

the first ty-four hours after deposition. (5) There is 


no collection of germinal protoplasm at the s of the 
yolk in the ripe ovarian ovum, noris a gepminal disk 
ever faund so long as an ovum re unferti The 


formation of the germinal disk cannot be made out in 
living ova, and its true nature can only be determined 
from a study of sections. [Investigations on the forma- 
tion of the blastoderm, and examination of a large num- 
ber of sections, lead to the conclusion that the animal 
le of the ovum gives rise to the ectoderm. In many 
orms the animal pole at the time of the formafion of the 
gren un cavity consists only of true archeblast 
In the herring, and probably some other «orms, 
éhe animal pole receives an addition of cells from the 
parablast prior to the formation of the segmentation 
cavity. The primitive hypóblast, which is almost entirel 
derived from the parabhast (f.s. from the vegetative pole), 
ives rise to the mesod and tHe secon hypoblast 
endoderm) remains as a single row of cells in connection 
wip the parablast. e 
f these conclusions are correct, the similmrity between 
the development of teleosteans and amphibians ee 
cannot fail to be noted. The derivatives of the ani 
and vegetative poles are in hpth cases p cally identical. 
The secondary segmentatior® (budding) in the parablast 
of telaosteans must, then be regarded as the 


consequence of the relative distribution of protoplasm | fitable 


and yolk in the up Beane pole. The primitive hypoblast, 
as here described to ok 


- a e 
* e 
a WR 


the herring, is precisely homologous 
- .- e 


e e. 
with that of Amphioxus. In both the primitive layer 
ives rise to enesoderm, nogcho and true endod i 

e position here brought forward is one ad by 
Mr. Brook over a year ago, but frofh the nature of the 
material then at his disposal he failed to observe the 
details of the process. Quite recently, Dr. Ru who 
has been studying the viour of the parablast ipeElas- 
mopranchs, has come to conclusions practically identical 
with those here advocgted for Teleosteans. — * 

The question, * Are’ herring ova likely to develop nor- 
mally on the deep off-shore fishing-banks?” is discussed 
b Prof. Ewart in a way which shows that the Board 
aims at practical result as much as mere scientific inves- 
tigations. g 

Until comparatively tecent years neafly ali the herring 
taken in summer were captured by bagts within a 
few miles from the shore. In 1852, eg., immense herring 
shoals reached the Moray Firth to spawn an the 


Guillam 
and other in-shore banks. Since 18 92 the thing posts Tane - 
introduction 


greatly increased in size, and owing to the l 
of cotton nets, each boat has added greatly to its catching 


wer. e 
ee the boats have increased in,size and sea-worthiness, 
the fishermen have procgédec farther and farther to sea in 
search of the herring shoals, and now the greater number 
of the herring age from forty to sixty miles from the 
coast. itis oen dice: Dal war gree i 
deserting the iti-shore grounds that the fishermen proceed 
to sea in search of the shoals, and also that it is because the 
fishermen disturb and break up the shoals early in the 
season that they no longer or seldom visit their old 
spawniag-groun There is no doubt that pd ein 
last fifteen years comparatively few herring have 
captured durifg the summer over th@in-shore banks*of 
the Moray Firth; but whether this is he result (as is 
alleged) of the fishermen intercepting and breaking up 
the shoals before hey have had ipe r reach the in-shore 
ground it is impossible to say. Itis however, a questione 
of great interest, and one which could in all probability 
be easily settled. If the fishermen were, t tefrain from 
fishing for one year in the various districts along «he east 
coast until the fish had reached’ maturity, this, problem 
would most likely be solved. In all probability the h 
would be fpund as fbundantly as in forme» years ng 
in-shore waters, andthe fish capfured would be larger ard 
riper than those taken early in the fishing-season of 
former years from the corresponding shoals. S 


That the takes during recent yearsehave @@nsisted . 
will be evident bf * e 


chiefly of small fish (so-called maties) 
a referenc® to Reports of the Fishery Board. It is gene- 
rally admitted that nena depression Qf the fishery 
industry which now prë would, to a great extent, have 
been prevented if half of the herring (the maties) 
had been lefi®in the sea. Many of those who &ccgunt 
for fewer herring “being captured in-shore, by saying it is 
i ible for ther to run the tfet of the thousands 
of nets are night after night across thelt 
path, assert that the eggs are imcapable of develgping in 
deep water, and that in course of time the off-shore shqgls 
will diminish of disappear. Of thts there is in the mean- 
time no evidence. a’ matter of for all we know 
there may have been immense shbals of erring gpawning 
on thesbanks which lie at a distance of from thirty to sixty 
miles off the Scottish coast for centuries. . e 
e The existence and continuance of off-shore shoals will, 
to a great extent, depend on whether the herring are alfle 
*o reprofluce themselves without visiting the inShore 
spawning-banks, and the success of the ing industry 
wil depend on whether the herring shoals, ch are 
invaded annually by our fishing fleet, contifiue to spawn 
sufficiently nearethe cost to render*their capture & pro- 
rise for out fishegnen. Fog it *is. 
n to havg lfrge shoals moving in limited areas, 
and these are only found’ op the east cpast suring the 
. e? e P * 
. 


" ent, Prof. 


e **ight days after the eggs were deposited in 98 fathoms 
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winter anti summfr spawningeseasons. Ifeherring ova 
are capable of hatcRirlg in dep water (say from 60 to 100 
fatfoms) it may be taken for granted that any of the 


many gravel-coatedebanks of the North Sea may serve as 
sns -beds*- The North Sea is remarkably shallow, 

ere only one small area near our shores erally 
knowg as the “ Pot,” and lying two to five miles off Fraser- 


burgh), where a depth of 100 fathéms is reached. Mu 
certain wig of proving whether hermng ova hatch or*ho 
in deep water would be to dredge Htrring spawn from one 
of the off-shore banks in an a NE of develop- 
pent ; but, after several unsuccessful atterfipts to do this, 
it occurred to Prof. Ewart that «he question might be 
practically settled by depositing fertilised eggs in spe- 
cially constgicted hatching-boxes ip deep water. Thi 
was done ip the “Pot,” but without result, as a storm 
swept away all traces either of buoys or boxes, The 
Moray €irth pei in many res unsuitable for this 
waat turned his attention to the West 
oast, anf found a comparatively sheltered spot in Loch 
Fyne, with a depth of 104 fathoms. To insure success, 
a small tank was constructed ofgthick slate slabs §rmly 
bound together by iron rods. The tank, though only about 
20 inches sq weighed nearly 2 cwta. In the top and 
in two sides of this tank small widows were e about 
6 inche& square. Each window was yf with 
a, teak frame, across which a single layer of horsehair 
cloth was stretched These windows admitted a sufficient 
current of water to piss through the tank. AIN the neces- 
sary preparations having been made for depositing 
the .tank danog last autumn. Mr. Brook, Who was 
engaged at the Fishery Board Tarbert Stationgd 
the autumn, undertook to obtain and supe intend 
the sinking Sf th@tank in the roodathone water. Eggs 
were obtained op September 11 from herring caught in 
Kilbrannan Sound in water ing frome8 to 12 oms. 
AZ the were placed at Erst in the laboratory in 
ewater which had an average temperature of 54? F. Most 
fof the te kept in the laboratory hatched out on the 
Igth, w. s only hatched on the 24th, thirteen days 
after fegtilisation. On the 16th, one of the giass plates, 
cgated with was introduced into the tank above 
mentionfd, which was immediftely conveyed te the 
‘middle of,the channel, and depositedPin 98 fi ms water, 
fbout three miles off Tarbert. The,surface t ture 
was 54° F., the bottom temperature was 49° E The 
bottonParound the tank was chiefly composed of mud. 
On the®24th—s, thirteen days after fertilisation, and 


water—the tank was raised. On easamininge the glass 


pee it was found a number of the eg in the centre had 
destroyed by a fine coating of mud, which had 
entered through the hair-cloth screen, while those near 
the ins contained viPorous embryos akmost ready to 
hafth ; usi cdd bathing pee hee a ua e 
Average Qottom terfperature while the eggs were deposited 
was 4973 F.; the 

the diference bei 


surface teifipera 54° F.$— 

T 7 The erence of duri 

the eifht days which the eggs were deposited dela: 
hf for about fives days. This ent clearly 
shows that the only difference "between the hatching’ of 
herring ova in deep afid shallow water is one of time; 
‘hence we are safe 1n concluding that if herring geposit 
«heir @ggs on suitable ground, in any depth of water not 
exceeding 100 fathoms, they will undergo development. 
X ie conceivable, however, that the depth of the water iff 
whi¢h the “ge are deposited may have some indluence o» 
the time of spawning—in other words, on the fishing- 
segan wand the immature condition of the fish caught 
n August g recent years may to somé extent be 
accounted for in this way. “If the herring which formerly 

spawned on the in-shore banks of the Moray Firth 
from 1d to 20 fathoms water now spawn off-shore in from 
40 to Go fathoms water, the hitching be delayed for 

s Y ane * 
. e. e. . 
e 


. 
several daga And maturity will not be reached as early as 
formerly. is is an argument in favour of beginning 
the herring-fishing later in the season than at present. 
It may bg objected that the fry, if hatched qut in deep 
water, would never succeed in reaching the surface; 


and supposing that they could, the necessary food 
might not be found forty to sixty miles from shore. 
Observations, however, show that the yo herring are 


likely to have little difficulty in ascending 200 fathoms 
before the yolk-sac is exhausted, and that théugh no 
one is yet well acquainted with the food of the fry, there 
can be no doubt about the richness of the surface fauna 
d even the fifty-mile line. 
the Report for 1883, Prof. Ewart called attention to 
the fact that the German Commission had arrived at the 
conclusion that the Baltic herring differed sufficiently 
from the North Sea herring to be worthy of*being con- 
sidered a special variety. It has long been held by fisher- 
men and othérs that each district its own peculiar 
variety. From some 500 specimer examined in 188 
no evidence of the existence of such varieties was found. 
In order to settle this question finally, Mr. Duncan 
Matthews has been examining, for a considerable time, 
samples of the herring captured around the Scottish 
coast, and now communicates an important paper on this 
subject. The method of UE sean adopted was to 
take accurate measurements of the length ef the head, 
and of the caudal, dorsal, and anal fins, to note the posi- 
tion of the fins on the body, &c., and, by a comparison of 
these data with the | of the body, to ascertain the 
amount of their actual variation, and especially whether 
these variations were so constant in the herrings of any 
one or more localities ar seasons as to indicate a distinc- 
tion of races. Fronfthis inquiry it seems that there are 
-as large herring now as there were some generatio $ 
and that, although each district yields large herrifg, the 
north-east coast has a slight anake ın this respect 
over the south-east and west coasts. A table giving the 
size, &c., of the làrgest fish examined includes repre- 
sentatives from every fishery district, and shows that 
there is no practical difference in size between the male 
and female, nog in the numbers of e Al ae which 
were taken. the winter fish ar found to be rather larger 
than those ggken in summer, while among the fish com- 
mercially termed “ maties " there are (1) immature herring, 
Z.«. herring which, in addition to being small jn size, have 
undeveloped milts or roes ; (2) small herring 1n*all d 
of ripeness up to maturity ; (3) small hermng which have 
wned—f&mall “ spent herring. Hitherto, the size of 
the fish, rather than the sexual condition, has apparen 
deteimined whether the term “ matie " should be appli 
In the same districts, and even in the same shoals, /arge 
sexually immature herrings are often found along with - 
small ripe, or nearly ripe, herring ; hence herring appear 
not only to vary in sue in their adult condition 
but also to vary in the size at which they reach sexual 
maturity. *It is pointed out that these results, as well as 
the fast that the undivided ova vary in size in ratio to th® 
size of the fish, are hkely to cause considerable variatio 
in the progeny which result from the interbreeding o 
fish of varying sise and age. «.Of the fish caught in the 
early part of the season, a much larger proportion are 
immature and small, and probably also younger thdn is 
the case later on. The ult fish appear to reach a more 
advanced is dd of ripeness beforg they approach the 
spawning-ban From the measurements made, i? is 
own that the 1 of the head varies «considerabl 
the extremes being found in herri of all localities an 
both seasons, the percentage with the larger sigo of head 
being rather grfater among«he winter than the summer 
herring ; but this difference, like that of.the total 
is consideged insufficient to prove a racial ction. 
The position of the centre of the dorsal fin in a majority 
„of the winter herrings is anterior to the centre of the 
* e . 
^e N " 
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body, whereas among the summer herrings a large pe - 
centage have it behind the centre. In the immature fish, 
however, the fin-centr2 is generally anterior to the body- 
centre. The anal and pelvic fins show a corresponding 
difference in position. As regards the pelvic finphowever, 
this condition 1s limited to the adult and larger young 
herring, the pe]vic fin being found, like that of the sprat, 
anterior to the*dorsal fin in young herring below 60 milli- 
metres in length. The pectoral fin varies very ea aes in 
its relatwe position on the winter and summer herring. 
The relative basal length of both the dorsal and anal fins 
conveys no indication of racial distinction between the 
summer and winter fish. The dorsal fin is in all the 
herrings generally longer than the anal; only about 14 per 
cent. of the summer herrings, and 7 per cent of the 
winter, having tbe anal fin longer than the dorsal Further 
details are given 1especting the number of fin-rays, keeled 
scales, circumstances of spawning, &c., but which scarcely 
affect the question of racial distinction. The inquiry, so 
far as'it has gone, feads to prove that there is no racial 
distinction between the herrings found in the various 
localities around the Scottish coast Judging, however 
from the more backward position of the dorsal pelvic and 
anal fins, the doubtfully smaller head, and the slightly 
lesser size of the summer herrings, more minute inquiries 
may indicate a shght difference between the winter and 
summer heraings. 
- Mr. Brook reports on the herring-fishery of Loch Fyne 
and the adjacent districts during 1885, and under his 
* Ichthyological Notes” gives a short account of the rare 
fishes met with during the year 
Naturalists and fishermen alike have long felt the 
absence of accurate information as to the spawning 
riod of fishes In order to have a basis on which to 
ound further investigations, Mr. Brook has prepared a 
po list of the spawning period of various food- 
shes. This list brings out the great lack of accurate 
information on the subject, but gives an idea of the 
opinions as to the spawning periods held by fishermen 
and others around our coast These opinions are in 
many cases conflicting, and in, most they will 
require to bee altered. Prof. McIntosh contributes 
an accoun® of the work undeitaken at St. Andrews 
since the last Report, including notes on the and 
young of fishes studied during the past yes. IR ecenty 
considerable attention has been devoted by Mr. Wilson 
to the dewflopment of the common mussel, and an 
account of his investigahons up to the present time 
will be found in the appendix. During the summer 
and efr autumn several attempts were made to fer- 
tiise the eggs artificially at St. Andrews. The early 
stages of development were studied from ova obtained in 
this manner, while the free-swimming embryos were 
frequently obtained 1n pools amongst the mussel beds in 
the Eden and in other localities. In the Board's last 
Report it was mentioned that Prof. Greenfield had under- 
taken to investigate the lower organisms met wth in some 
ef our more important salmon-rivers. This investigation 
has been advanced a step, and numerous forms have been 
isolated and cultivated by the methods previously de- 
scribed. A 
Mr. Brook and Mr. Calderwood give the further results 
of examination of the food of these “ useful ” fishes, thes 
hernng, the cod, and the haddock. Mr. Calderwood also 
sends notes on the Copepods of Loch Fyne, and on the 
Gfeenland shark; CAnon Norman reports on a Crangon, 
some Schizopoda, a member of the order Cümacea, new 
to, or rare in, the British seas; Dr. Stirling, on red and 
e muscles in fishes, and on economit products from 
sh and correspon vegetable products; Mr. Mali- 
burton, on the blood*of Nephrops norwegtcus ; Dr. John 
Gibsofí, on physical observations made for the Fishery* 
Board ın the Moray Firth during the autumn 6f 188 
Ten plates accompany the appendix. It is greatly to 
ig . 
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be regretted that the Board has not yet b able to 

survey somof the fishing-banks, dre especially those 

which are supposed to exteng? along tfe «vestern shores of 

the Hebrides, and that the part of the oen deafing * 
with scientific work 1s not published eeparate y. 





THE ELECTRIC CHARGE ON THE ATQM 


ALTHOUGH considerable attention has peen given 
of late to el lysis and the subject®'connected 
therewith by Englis emists, more especially since 
the Helmholtz Faraday Lecture of 1881, yet some of Prof. 
Helmholtrs deductions from Faraday’s experiments have 
been curiously neglectdti. 

Irefer more especially to tffe bearing of the facts on 
the true nature of vajeficy, and I purpose in éhis paper to 

int out one or two fairly obvious consequences which 
ollow from the results of Faraday's Pues is buj which 
have not, I believe, been stated before. e — .* 

Prof Helmholtr has own hat it follows from 
Faraday’s experiments on electrolysis tha? while a 
monovalent atom carnes to the electrode one charge 
of eectricty a divaleat atom carnes two« charges of 
electricity. For instance, when xe electrolyse potassium 
chloride, we have eagh um atom delivering a 
charge eof electricity at the one electrode, and each 
chlornne atom delivering an equal charge of el€ctricity 
at the other electrode, all monovalgnt atoms, CArry1ag 
with them afi equal charge of electricity, which we 
may call the unit charge. . ' 

When, however, we electrolyse magnesium chlonde, 
we have two atoms of chlonne set free for one of mag- 
nesiun$ and consequently while each chlorine atom 
carries its unit with it, the ua Eee atom 
carries two fits of electricity to @he electrode, €n 
fact electrolysis proves that differences of valency mean 
differences in tMe electrical charge on the atom, All this 
is so familiar to us now that I have perhaps repeated it 
at unnecessary length. ° 

But we have many elements which vary ia valency. 
For instance, copper is capable of formjeg"two series of 
compounds, in one of which it is monovalent, and in the 
other divalent, that 1s, jn one of which the co atgm 
carris one unit charge of electricity, and in the other 
carries twg units of€lectricity. ee : 

We are able, then, under cert@in conditions to alter tfe 
electrical charge on an atom, increasing it by some simple 
multiple. * 

There are therefore a s 
such as the oxidation of 
not merelf combinations between two or more substances, 
or ordinary double decomposition, but in yyhich, besides 
such changes, an additional electrical eis given to, 
or removed from, an atom. I (hink it follows from this 
that all such *eactions are of very special interfst, and 
deserve careful stüdy. ° 

efor instance, tgke the case of hë saturatjon of an 
olefine bygchlorine. We must look gn this reaction fref 
one of two points of view. [ether on the addjtion of 
chlorine an additional is supplied to the carhon 
atom, in whicl? case products sof less saturation are 
probably formed; or thé carbon atom is already fully 
charged, 1n which case the double bond is un merely a 
sho d statement of a possible reaction, but expresses 
a hysical fact. . 
è ere is also another pon worthy of note in connec- 
tion with this addition of electricity to the atom. If we 
Sake the fase of the two copper chlorides—cuprouf and 
cupric chloride— we find tbat their heat of formation per 
chiprine aom is not very different. md 18e wall 
known that the heat of formation of a salt Spproximates 
to the heat of fðrmatioħ as calculat&d from the eléctro- 
anotive force deyeloped ‘when that salt is formed inea 
voltaig cell. one i 
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ial group of chemical rf&ctions, . 
e cuprous salts, in which we have e 
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To put this in other words, we can obtain from the heat 
of formation of onde, or of cupric chloride, 
an approximate ion*pf the differemce of electric 

* poftntial between the copper atom and the chlorine atom 
in the two salts, e ! 

Now, as alfeady stated, the heat of formation per 
chlorine atom is nearly the same; that is, the difference 
of potential between the co and chlorine is nearly 
the Same ip both salts What fóllows from this? HN" 

It follows that, in doubling the electric on the 
copper atom; the. potential is no? also doubled. This 
means, therefore, that the capacity for. elgctricity of the 
atom is increased at the same time. This conclusion is 
not quite certain, as our information is still too scanty on 
the actual differences of potential in the case of these two 
salts ; and, girth@r, we do not kog what fraction of it 
belongs to the chlorine atom ; but, an the whole, the facts 
we haye point to the above conclusion, and it is at any 
rate a mbjectgrell worthy of gtudy to determine whether 
the capacity of the atom for electricity can vary or not. 

Passing’ from this, I wish to point out another very 
obvious but nevertheless important deduction to be made 
from the facts of electrolysis. . 

We have recognised that the difference between mono- 
valent and divalent copper eonsigts in the doabling of the 
charge upon the atom. This again may be due go some 
profound chan in the atom itself, but i is at any rate 
the obvious ked distinction ; we have copper in 
both cases, but dodble the electrical charg& in one case 
over that in the other. 

If we searched among the elements, could we find two 
series. of salts more completely different in their nature 
and properties than the cuprous and cupric salts ře 

I venture to say that, if we did not know we could 
derive the same @lement from both, we fhould assume 
them to be degived from two different elements, and 
assign them very different places in Mendelejeffs table. 
Many other examples of the same thing will occur to 

e body, namely, that alteration of the electrical 

on the atem is accompanied by profound alteration in the 

nature of i pounds, and,is therefore probably the 

cause af this al ion. 

Up to this point I think my peuran are’ fair and 
obvious® deductions from the facts of electrolysm. I 
Wish now,toesuggest a possibility, can call jt no more, 
@hich if true will considerably alter our views of the 
racts of chemistry. We have found the importance of 
alteratibns of electrical charge in altering the properties 

. of an am as shown in its compounds. 
e **  Wealready believe that variations in atomic weight are 
closely allied with the variations in the properties of the 
atom as shown in its compounds, 

Are there, Then, two things which condition the chemical 
properties of an atom, or js there only ane? 

Let &s look again for dn instant at the ficts of electro- 
Jysfs, ang let us take the electrolysis of*hydrochloric acid 
as our emple. ° © A . 

` € eÁt present we statg the facts thyis:-* Every molecule of 

hydrochloric acid consists of one atom of chlorine and 

one atm of hydrogen, the chlorine atom weighing 3555, 

d hydrogen atom weighing I. On pafmng a current, 

: each molecule is split io esè two atoms, each atom 
carrying a unit charge ectricity. 

Is it not just possible that we may some day stete the 

«acts hus :—A molecule of h oric acid consists of 

one molecule of hydrogen weighing 1 combined with 351 
molecules of chlorine each weighing r. On electrolysis; 
the fhlorine atoms are split from the hydrogenütom, the 
thlorine atoms each carrying ‘unit charge of electricity, 
apgethiBbydragep atom carrying 35°5 charges of elec- 
tricity. s 


Ifthis is the truth, thef all the atoms of the elements 
* awe of the same weight, and probably are’ made of 


e 
the same "stuff?.and we have two, and only two, 
things which condition the properties of the atom— 
namely, its electrical charge and its electric tential, and 
Mendelejef?s table becomes a statement the periodic 
relationsisip between these. í M 

In suggesting this vague possibility, I do not wish to 
obscure the first part of the paper, which consists, I 
believe, of perfectly legitimate deductions fom the facts of 
electrolysis. 

I have purposely avoided giving many examples, as I 
have been dealing with such Uiar and common-place 
chemical reactions that plenty of examples will at once 
occur to every reader; and sufficient has, I think, been 
said to show at any rate the importance of experimental 
quiry into this subject, and the babihty of consider- 
able modifications of our views of chepgjcal facts in the 
hear future. e 

The new way of locking on valency, which we owe to 
Prof. Helmholtz may, as I have pointed out, 
completely alter our conception of fhe nature. of an un- 
saturated carbon compound, and of the process by which 
saturation takes place; and probably as investigation 
proceeds in this department it will become necessary to 
re-dissolve our chemical facts and them out 
in completely new mental concepts, w doubtless the 
ideas associated with the graphic formula pass away and 
leave not a wrack behind, A. P. LAURIE 





































MUSIC AND MATHEMATICS 


Y ESTERDAY afternoon meeting at a friend's house a 
lady visitor to Oxford who was to sing that evening 
at one of the hebdomadal concerts in re 
and the conversation happening to turn on the gi 
mathematical lady Professor in the University of e - 
holm, my thoughts shaped themsel as I was walking 
home, into the soloing lines, which, i likely to Interest 
any of your readers, I s pl Ve AUD EE Spear im fue 
world-wide-diffused columns of NATURE. 
New College, November 15 J. J. SYLVESTER 


° e SONNET 

To a Young Lady about to sing ata Saday Evening 

: Concert in Balhol College 
Fair mai! whose voice calls Music from the skies 
Weaving amidst pale glimpses of the moon 
Tones with fresh hues of glowing fancy streqn 
And soft as dew that falls from pitying eyes- 
Let frons their virgin fount those accents rise 
That bid sad Philomel suspend her tune, .. 
Thinking the lark doth chant his lay too soon- 
Whose else that trill which with her own note vies/ 
To her whose star shines bright o’er Maelar lake 
And thee who beautifi’st glad Isis’ shore 
Grant | I one joint harmonious garland bind : 
Thou canst with spunds our senses captive take—" 


She ee Muse, fond poets feigned of yore, 
Strike Heaven’s own lyre, Neuen ceding mind. » 
e 


NOTES — g 

Mx. HAROLD B. Drron hd been appointed Profesor of 

Chemistry and Director of the Chemital Laboratories at Owens 
College, Manchester. ° 


THE Oxford Magasine announces Prof Burdon Sander- 
son and Mr. Gotch are going 10 spend Christmas 
at-Arcachon, where there is awniting them a large tank full of 
torpedoes. It logks forward with interest to the publication of - 
the mesults of the Oxford physiologistw’ holiday, rerfarking that 
“to the research will be adfed the pleasing excitement of 
; for if incautiously handled these torpedoes will giro the 
physiologist ù shock, compared with which the agonles of scores 


1 No one need quibble about the gss- A of vivisected rabbits are as nothing." Of course this is not true. 
: . mur. ve LI è "i X 2. f : " . e 
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Mr. Wru FAWCETT, one of the assistants in the De- 
pertment of Botany in the British Museum, has been appointed 
by the Secretary of State for the Colonies to the post of Direc- 
tor of the Public Gardens and Plantations in Jamai 


THE Uralan Society of Natural Sciences is to hold 
a Scientific and Industrial Exhibition of Siberia and the Ural 
Mountains in 1987, at Ekaterinburg. The Exhibition pro- 
-mises to be of great scientific interest, including sections of 
geology, Motany, xoology, anthropology, and archmology. The 
anthropology especially will be of the most comprehensive 
character, It will include a certain number of families of 
- Bashkirs, Kirghires, Vogones, Ostiaks, Samoiedes, and other 
half-civilised peoples of Siberia, with their dwellings, and ap- 
pliances for hunting and fishing, besides models, figures, cos- 
tumes, &c. Thorerill also be a large collection of prehistoric 
objects. The'krounds around the Exhibition building will be 
utilised to give a gairly accurate idea of the arborescent vegeta- 
ton of the countries ergpresented. Delegates from foreign 
Societies intending to visit the Exhibition will be accorded 
special travelling privileges, and be received with the greatest 
hospitality. The Exhibition will be open from May 27 to Sep- 
tember 27, The President of the Society is General Ivanoff, 
and the President of the Exhibition Committee M. A. 
Miclowsky. : 

Mz. ARTHUR GROTE died on tho 4th inst. at his residence in 
Ovington Square. He was born in 1814. He was a Fellow of 
the Royal Society and also of the Linnean Society. Mr. 
Grote wrote & number of papers on subjects connected with 
botany and natural history, and contributed an introduction to 
Hewitson's “ Descriptions of New Indian Lepidopterons Insects 
in the Atkinson Collection.” He was engaged for many years 
in Her Majesty's Indian Civil Service. 


Mz. W. GALLOWAY writes with reference to the recent ex- 
plosion at Elemore Pit :—'' Hlemore Pit is one of the Heeltan 


err eg 
Lindsay W ember of the late Royal €ommission on 
Accidents in The workings are dry and dusty; no 


accumulation of gas was known to exist anywherd a shot is 
supposed to have been fired at the moment the explosion took 
place, for shotsfiring was going on. The explosion appears to 
have been confined to the in-take air-ways, and to have shot up 
the downcast shaft, or, in other words, to have tfaversed a 
region filIRd with fresh air without any admixture of fire-demp. 
These features of this and other similar explosions of late appear 
to militate somewhat aguinst the views expressed in the Report 
of the Royal Commission on Accidents in Mines, to the effect 
that coel-dust alone was a comparatively harmless agent in the 
absence of fire-damp.” ae 


THX following are the arrangements for the lectures before 
Eater at the Royal Institution :—Prof. Dewar, sir lecfhüres 
(adapted to a juvenile auditory) on “The Chemistry of Light 
and Photography”; Prof eleven lectures on ‘‘ The 
Function of Respiration” ; .P Rucker, five lectures on 
‘‘Molecular Forces” ; Prof. Max Mullgr, three lectures on 
‘The Science of Thought ” ; Mr. Carl Armbruster, five lectures 
on ''Modern Composers of Classical Song" ; and Lord Ray- 
leigh, @ix lectures on "'Sofnd." The following are the probable 
arrangements for the Friday evening meetings before Easter :— 
Sir William Thomson, on '' The Probable Origin, the Total 


Amount, and the Possible Moins Pid the Sun’y Heat" ; Ma.. 


W. Baldwin Spencer, on. $ The Eye in Lizzrds" ; Mr. 
Edwin Freshfield, on*** Some Unpublished Records of the City 
of London” ; Mr. E. B. Poulton, on “ Gilded Chryfalides ” ; 
Mr. W. Crookes, on ‘Genesis of Elements"; Capt. Abney, 
. è e . 
i e i 
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on .‘* SunlightsColours” ; Mr, V. Horalgy® on “ Brain-Surgery 
in the Stone Ages”; Archdeacfh F: ; ot ''Soclety in the . 
Fourth Century A.D. " ; Mr. G. J. Romanes, on '' Mental Di 
ferences between Men and Women”; aff Logd Rayleigh, on 
“ Colours of Thin Plates." - 


AN Edinburgh Correspondent writes :—“ Mr. Romanes has 
just delivered his first course of lectures on the Philosopfy of 
Natfral History to a large and appreciative audien&, including 
students from all the Fac&lties in the University of Edinburgh." 


.THE Minister of French Postal Telegraphy has sent to 
Brussels a delegate to arrange for establishing a telephonic line 
between Paris and that city. The frice for the use of the tele- 
phone will be five a period of five ifinutés. It is the 
first step on record towards an international telephogic system. 


A REMARKABLE fire-ball was soen at Stonghurst, &l'ollege, 
Blackburn, on December 4, at'b.16 p.m. Although the mogn 
was shining brightly, it lit up the sky like a brilliant Tocket. Its 
course was from 27 Lyncis to 6 Gemini; and as it advanced it 
left a fine streak behind it. @Its colour was a bluish-white, At 
first it moved swiftly, then more slowly, and, before vanishing, 
burst into several fragments, was no streak left where 
the meteog burst, but only in the first part of ats course. e It wus 
like a horse-teil ciffhus, the bushy portion surrounding the stag 
27 Lyncis, and tgence extending in a narrfwer streak about 3°. 
It remained visible for one minnte and a half, the part last to 
fade being that about 27 Lyncis, ‘ 

WE have received the last number (part 2, vol. iv.) of the 
PreceedisBs of the Liverpool Geological Soclety. The presi- 
dential address by Mr. Mellard Reade, '' Onghe North. Atlantig 
as a Geological Magazine,” is a continuation of the line of in- 
vestigation sketched out by him in his previous address, which 
was entitled ‘‘Denudaton of the two Americas.” The papers 


deal mainly with the geology of Liverpool and the neighbour- ° 


hood, especially North Wales. A paper by the Secretary, Mr. 
W. Hewitt, ''On the Topoggaphy of Liverpedf,” most be 
specially interesting and instructive to those acquainted with 
the present geography of thag great city. . g 
THE "active volcano, eksemayama, appears to pe attracting ¢ 
particular attáhtion just pow in Japan, robebly because it is tho” 
loftiest mountain in, the country which is in a constant state of 
activity, and also becanse it is the nearest to the capital, and is 
situated in a district long famous for its health fesorts. $ few 
weeks since we referred to an anonymous account of the crater, 
published in the Hasan Weekly Mail, but a much more careful 
sketch of it is given by the Japan Correspondent of tWe Zee in a 
letter published recently in that journal, The roar of the 
volcano, on approgching the edge of the crater, he describes as 
not unlike the noise preduced by the passage of a train gcross a 
idge under which one is ing. THe was no shaking, 

» but loud hissing and bubbling gonstantly proceeded * 
from numberless vapour-jets in the innt face of the cratexgwall, 
from its rim downwards. The crater is a rough oval in shapep 
but the estimates ofits sire aregnost cdhfficting. Tho Japanese 
give the circumference as four miles, bat this is simply a wild 
goes. A German explorer set down the diameter at 1108 yards, 
and an Efflish mathematical professor pat it at only 200 yfrds, e 
“« divergences that will illustrate the mental confusion to which 
some men are liable when in the presence of dread natural phe- * 
nomena.” ‘Whe writer himself estimated the circumference ®t , 
1056 yards, by walking round the windward half of it-eit was 
impossible to pgss through the vapours on the eles sjde—whitise 
was accomplished in six minutes, at he rate gf about three miles 
m@ hour. s: . Ta : A 
On the very interesting question of th8 depth of the crfter— 
that is, the depth fromthe mouth to the surfate of the molten 

^ e 
. 
e. e° e. e 
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matter—opinions O& es hopelessly as onethe size, No 
doqpbt the ' vast cIbuds of the fgost pungent sulphurons steam,” 
Which are described as rising ewiftly ont of the caldron, render 
exact observatiqn difficult. The Zīmes Correspondent speaks 
of catching glimpses of the crater-wall at depths which & very 
modqate estimate would place at 300 fect. But the gradual 
convergence of the cavity apperem: at this depth forbids the 
acceptancedf the enormous profundity for which some vigitos 
hare contended, and suggests that thædepth can hardly much 
exceed 500 feet. After a weird description of the appearance 
presented to the spectator by the volcano at Work, the writer 
concludes by remaiking that the present crater is apparently the 
youngest and innermost of three. Further down on the south 
west side are® to seen, along with’ @imerous fissures of un- 
fathomable depth, 1emains which point to the existence of two 
former grat concentric and of large dimensions, and separated 
from one another by a cgnmderable interval. Possibly the exist- 
ing cone Was formed by the great eruption of 1783. 


A TELEGRAM from New York of December 2, states that eight 
slight shocks of earthquake are ported from Summerville, 
one severe shock from (Colmmbig, and two slight ones from 
Charleston. No damage wes cauted Dr. Forel writes that 
earthqtakes were felt in Switzerland on November *$5 at 3h. at 
Pontresina und Bernina (Grisons), and sgaih at 3h. 58m. (both 
Greenwich times) af Pontrenna, e 


ACCORDING to the Ceylon Observer, Mr. C. Stevens, a 
naturalist, has returned to Colombo from a most successful and 
interesting sojourn amongst the Veddahs, whose distript he has 
thoroughly egplored, and with whom he was enabled to establish 
closer intimacy any European ever did before. He has 

E been able to clear up a good many dubtons points relating to the 

Manners, customs, and religious beliefs of these veritable wild 

e men of the woods. He has succeeded in obtaining several 
perfect skeletons, and a number of skulls. 


E THE Lemdbmeand China Telygraph states that a Folk-Lore 
Society has been established in the Philippines, at the prompting 
‘Of a Sofiety for the study of folk-lote in Spain. Tae archipelago 
V certainly pregents a wide field for inugsugation and ifquiry in 
*this espect, on account ef the diversity, of native iftces inhabiting 
it The suyivals in the shape of traditions, customs, and 
hp obserfgnces amongst the pilmitive tribes still to be found in the 
s inacdimible interior of many of the islands may be expected to 
. throw much light on the early history of the people, and on the 
origin of many superstitious practices common in hore civilised 
lands. æ 


Tga Report of the Puljic Free Libraries of the City of Man. 

° Ohester, while expressing the deep ofthe Committee at 

the los? of Sir Th Baker, their chairman for rearly twenty- 

. five yeah, is at the same time a testimenial to the ability and 

Judgment with whicPthe work under his care hz been carried 

on. “Additional libraries, a tenfold increase in circulation since 

“the two first of them Wes opened, and over 4000 volumes with- 

drawn this year as morn owt, a.e*proofs of the earnestness of this 

work., Nor does thé increase seem likely to cease, for the 

. extenzion of the time of keeping open the readingarooms tfi 

10 o'clock, although it adds to the already long hours of those 

e engaged in their management, is sure, we think, to increase their 

e C@nter-attraction to the public-houses, and to briny up the 

* number of visitors annually to the libraries to three millifns. 

we FO Recently incorporated district» also have 1equested that 

equal advantikel may be extended to them, and%elp in earrying 

tfs out has beee liberalfy supplied by independent publie 

© ee . bodies. $ remarkably large proportion af book® are taken ont 

to be read in the reading-rooms, Boys especially avail thèm- 

A selves of thege woms on & Sunday, nearly twice d many qf 
». e . 

b . 
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them attending then as on a week-day ; a direct reversal of the 
practice of other classes. The success of Manchester is the 
more maiked that so moderate 2 proportion of fiction is supplied 
to its readers, å 

THE additons to the Zoological Soclety'a Gardens during 
the past week include two Macaque Monkeys (AMacacws CyAno- 
molgus d 9) from India, presented by the Collhtess Dowager of 
Lonsdale ; a Mona Monkey (Cercopithecus mona Q) from West 
Africa, presented by Miss Bashall; a Domestic Seeep (Ovis 
ets, var.) from West Africa, presented by Sir Albert Kaye 
Rolhtt, F.Z.S.; a Grey-striped Mouse (Sauthus vapwi) fron ` 
the Tatra Mountain, presented by Di. A. Wryemiowski; a Poe ^ 
Honey-eater ( Prosthemadera sove-sealaxdia) from New Zealand, 
presented by Capt. B. J. Barlow, ss. 7aigrx ; 2 Blue-fronted 
Amazon (Chrysotis astia) from Brasil, presented. by Miss 
Joachim ; two Tuatera Lizards (Sphenoden srimctatus) from New 
Zealand, presented by Dr. E, B Parfitt; Cerustes Viper 
(Fiera. cerastes) from Egypt, presente by Mi, J. H. Leech, 
F.Z.S.; a Beisa Antelope (Oryx beisa à) from North-East 
Africa, a Rough Fox (Cass rudis) from Guiana, purchased ; a 
Red Kanguioo (Macropus rufus), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


CORRECTIONS TO REFRACTION TABLES,— Prof, Cleveland 
Abbe, in a short note to the Arstromomische Nachrichten, calls 
attention to the fact thar the reading ol the mercurial barometer 
which is used in the refraction-formula as an index to the density 
of the air ix not a true index to the pressure controlling that 
density until it is corrected for the effect of the variations ın 
yaniy The coriection ıs accomplished by adding one more 
actor, e, for gravity, when the formula becomes— 

R-a tan s ( 959729 moe BT yv, 

I — 0'00259 cos 26, 

where $ is the latitude of the observer, and œ, of the station for 
which the tables were computed. Prof. Cleveland Abbe con- 
riders that the omission af correction for gravity may paitly 
explain the origin of l systematic differences in the declina- 
tlons of different star- ogues, though differences, ao far 
as they are dee to refraction, must also caused by local 
uregulanites in the distribution of pressure and temp 
which prejuce effects equivalent to slighi inclinations of the 
horizontal planes of equal density. The systematic changes in 
his distribution, due to of season, myst inhoduce an 
annual vaiiehon in iefraction similar to the effeet of parallax, 
and it will occasion a difference in the refractions north and 
south of the zenith, which may often attam an appreciable 
amount, s 


Comer FINLAY (1886 ¢).—The following ephemeris by Dr 
Ea neger, for Berlin midnight, is in continuation of that given in 
NATUZE of November 25 (p. 85) :— 


1586 RA Deci lgr  lgA Begh- 
hmas., 7 ness. 
Dec 10 22 %49 13 25°6S. 00074 98941 ke 
Š4 / 2223 51 II 97 O'0142 9°8909 30 
18 22 4 58 8 46'0 Oo'o2aa1 9 8901 E 
* 2 3 o 6167 070309 P 
26 2326 49 3 44:65. o'404 -98958 2$ 


The brightness at date of discovery is taken as unity: 


COMET BARNARD (1886 f). —This object is now visible to the 
naked eye, and is at ig bnrghtest. As it 1s now vimble in the 
early evening, it should be frequently observed. The following 


oom by Dr, Aug. Svedstiup, for Berlin midnight (Astr. 
ackr., Np. 2756), is m continuatio of that given in NATURE 
of November a5 (p. 85) :— 
1886 RA Decl lgr " log A Bright- 
h ms g i ness 
e Dec. 1 J7 6 7 16 499 N. 98266 «oon 247 
16 ES 19 Ifa43'9 9'212 o'o 23'I 
21 I I8 ID 32a 9'&266 o 18'0 
26 19 632 7137 9'8&4a1 o'I 14°0 
31 193332 4 52N. g&552 0147 10°5 
The brightness at date of discovery is taken as unity. 
e », Å. » 
'e . ? 
. ^ 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 DECEMBER 12-18 
( OR the rgckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours to 24, 
is here employed.) 
Greenwich on December 12 

Sun rises, 7h. 59m. ; souths, 11h. 53m. 58'0s. ; sets, 15h. 49m. ; 
decl on meridian, 23° 6' S.: Sidereal Time at Sunset, 
ath. rm. 

Moon (one day past Full) ises, 16h. 34m.* ; sonths, oh. 29m. ; 
sets, 8h. 27m. ; decl. on meridian, 18° 57' N. 


Planet Rises Souths Sets Decl on maridian 
h m. h. m. h m. f 
Mercury ... 615 IO 43. I5 II .. 18 35. 
Venus... .. 8 IQ .. 12 4 1$ 56 23 30 S. 
Mars... .. Joo ., u 6 .. 18 a .. 23 rS. 
upiter.. .. i 14 26 .. 1338 .. Io 78S. 
turn ^ I8 e6t 2 9 .. IOI2 .. 2133N. 
* Indicates that thetrigng Is that of the preceding evening x 
Occullations of Stars by the Moon (visible at Greenwich) 
ding 
Dec. Star Mag. — Disap Reap. Sngl from vor- 
reed image 
h. m h. m. o o 
I4 .. 3Cancn ... 6 I 42... 2 46 100 237 
I4. ... B.A.C, 2731 a 6 54 near approach — 
14, ... 54 Cancre 2I 26 ... 22 9 85 181 
Dec. h. 
13 6 Mercury stationary. 
13 17 Satun in conjunction with and 2° 59' north 
of the Moon. 
Variable Stars 
Star RA, Decl. 
b m 9. . b m. 
U Cephei o 52:2 . 81 16 N. ... Dec. 13, I 25 = 
a » I8, I 5% 
T Arietis  .. .. 2420..17 2N... ,, 16 m 
S Taur n 4230 . 942 N. ... ,, 18, Af 
RLepos .. . 54'4... 14 59 S. ... yy I2, M 
S Cancri .. 4 374. 19 27N.... 5, 175, 2 24 m 
W Virginis... ..13202.. 2475S, .. » 15,21 oA 
8 Libræ  .. . 14549. 8 4S9.. ,, eid 4 50 m 
U Corone ... 4... 136 ....32 4N.. » eli 22 15 m 
Alyre.. ..".. 18 499. 33 14N. .. 4, "15, a 30 Ma 
3 Cephei 22 24'9 ..57 50N... ,, 16,94 50 # 
` » 171920 M 
Af signifies rna cimum ; » minimum ; s, secondary minimom 
x Meteor-Showers 


Moonlight interferes with meteor observation duringghe early 
part of thegreek, which is also less fruitful of meteors than are 
the first few days of the month. Amongst the radiants which 
have supplied meteors at this season are one in the constellation 
of the Lynx, R.A. 108°, Decl. 63° N., and one m 
R.A. 221°, Decl. + 53° N. 





THE LAW OF STORMS IN THE EASTERN 
SEAS! 


I. tho Easten seas the earliest signs of a typhoon Gre 

e clouds of the cirius looking like fine bar. feathers 
or small pale white tufts of wool—travelling from the east or 
thereabout, their direction backing towards the north, a slight 
tise in the barometer, clear and dry but hot weather, and light 
winds. This fine weather lasts for days, and the existence of a 
Iason at a great distance contributes therefore to the safety of 

ps at sea,—a fact that, is not sufficiently appreciated hy 
marines, 





. e 

nearest land. Halos round tht ya and Whe moon, phosphor- 
escence of the wWater,-and also @lorious sunsets appear to pe, 
Bequeny noticed before typhoons. ° 

ithin about 800 mules of the centre @he shy is generally 
half covered with cumulus clouds, above which chro-cumulus 
are usually seen. South and south-west of the centre, thunder- 
storms and cumulo-stratus clouds are observed. On app i 
nearer to the centre the clchdiness increases, the temperatfire 
falls ih co uence, and the mercury begins to desaknd in the 
barometer. Then the air becomes oppresaive from the increasing 
dampness, a slight haze is o during the morning hours, 
and the sky presents o threatening and vsporotu appearance. 
Within 300 miles of the centre the temperature quickl 
owing to the cumulus, roff- cumulus, or nimbus clouds, wi 
which the sky is neaniy mpletely overcast. And meantime 
the wınd has risen and ih generally with th® forct of a strong 
breeze about 300 miles from the centre. But this dgpends also 
upon the bearing of the centre, the wind being est 
in the ri hand semicircle. Within 150 mules ef thetentre 
the sky 1s densely overcast with 'himbuseclouds accompanied by, 
heavy rain, and within 60 miles it generally pours*down in 
torrents, while the wind blows so hard that no canvas can 
withstand it; bat there is no thunder and hg . The tem- 
peraturé at sea is frequently t 76°, and on shore about 78°. 

Within from 2 to 15 miles of the centre the wind either 
calms down or blow ‘only emodétate breezes, and the sky 
clears, being now covered only by very light clouds. The sea 
is as a rule mountainous, but in some reports it is stated that the 
sea had calmed down to some extent when the wmd fell. Quan-* 
tities of sea-birds, ànd near land also butterflies and other insects, 
cover a ship situated in the bull’s eye of a typhoon. It is possible 
that the central calm does not quite accurately coincide with the 
centre of the typhoon, 

The e between the direction of the wind and the direction 
of the us (the straight line between the observer and the 
centre of the typhgon) is, on an a e, een to? and 25°% 
latitude, 43° in front of the centre 53° the centre ; 
between 33° and 35° latitude, 65° In front and 98° behind ; and 
between 10° and 35°% is about 49° in front and 62° behind the 
centre, The angle appears to be smaller near the shore for 
off-shore winds, and far out at sea the difference between the 
angle in front of and behind the conire appears to be small, 
The following rule for finding, op boerd ship in fpe*China seas, 
the bearing of the centre of a typhoon is, therefore, a y1- 
mately correct: Stand with pr back to the wind, ed yone 
will ha e centre on your left side, but 3 points in t of 
you left hand ; i.e. the aere bears about 11 poings from the $ 
wind, If youSship is in a very low Ingitude the centre may le @ 
as much as 4 points m front of your left hand, ze. bear ra 
pean Tom he wid, and if you are in a high latitude itema 

only 9 points from the wind. Once the vind has reaghed 
the force of a strong breeze, the average angle between the wind 
and the direction of the centre does not appear to change at all, 
bat the wind, Which blows in great gusts in a typhoon, may oscil- 
late to both sides of the true value. Thee does nof appear to 
be any foundation at all for the belief that the wind near the 
centre blows in circles round the tre, To act 
to this rule mighteprove disastrous (6 a ship experienciffg a 

e 


hoon. 
low clouds in a typhoon move with hé wind, but if the 

d high they are uently seen to move in a different ẹ e 
manner, and tite following rüle may įhen®occasionally be of 
use: If nght in front of the centre, with your Mack 
towards the direction whence the clouds are co and you © 
will have the centre fom I to 2 points in ‘tr8nt of your left hand ; 
and if straight behind the centre may,havo it a point or two 
togthe left of the directhon m which you are looking. . 

Once the af the centre has been ascertained, the 
Waren eMe I a typhoon. requires fo ee i- * 
circle, looking m the ion towards which the typhoon is 


moving, he is situated: If tm the raght hand semicircle, the vind «© 
willpecr, $4. pift with the sun; and if im the left hand sen 
circle, tf wll back, t.e. shift in the opposite direction. But this ° 
rule is strictly applicable on board of a vessel only when }òve- 
to, or atsany rate proceeding at a slower rate thin fhestyphoon. "> 
Fora m at a faster rate than and jn the same direc, 
tih as a typhoon, Tule may be reversed. In case of doubt 
it mey therefore become &dvisable to hewve-to in order tg be 
quite sure of the semicigle In which you are situated. But we 


The cirrus clouds, which frequently assume fantastic 
ae MIT ce within 1500 miles of the centre of a 
typhoon, the ometer is generally rising beyong fiom 600 to 
Iooo miles of tM centre, and the of the twenty-four hour 
temperature rises in Hong Kong above 81°. 

A swell ip the sea ig noti within from 300 to 500 miles of 
the centre, bat this depends greatly upon the situation of the 





T Dr. W Doberck, H Kong Government Astronomer. Reprint 
fram the omg Fog Te ae : sn hae seen that the wind moves in spirals towagd® the centre, and 
. - . ° 
i e ud C e? " e 3 
* . . . 





it is therefore dgngefbus toelié-to in a typhoon, particulasy 
. e eno ihe! he pede i Dur. ey near the 
coast of China, or In the Formosa C nnel generally seek 
refuge in the nesfest typhoon harbour indicated in the 


The wind shifts faster the nearer the centre are. If the 


continue to Increase in force, your ahip 


means 
cross seus that do the most e 
cipes A a e ir 
typhoon you should make no sail, except what may be necessary 
to steady the ship, tll the gusts continue to decrease in force and 
the barometer hag risen for some tige. Very deceltfal lulls are 
reported to %ccar d the raging oMa typhoon. The master 
of a selling vessel is to have put np topgallant sails after 
ee Of course he could haye had no 
religbib-berometer on board. 
e In storms encountered in higher latitudes, where the incurva- 
ture of tfe wind is not so great as in a tropical hurricane, the 
right-hand semicircle is termed the dangerous semicircle, as a 
shi AE betore the riad is iiy moro danger of croming the 
paik of the storm in font of the contre perhaps ‘be over- 
taken by i but in trpliboh, these is not much to choose between 
the semicircles, A di ed ship is in danger of belng carried 
iito the centre fomi aiy quarter; L] ‘ 
semicircle is *also in a typhoon 
then the other, both with to 
risk of crossing the path in front of the c&ntre, and also, as 
remarked above, with regard to Mercede windjand con- 
lent greater sea disturbance. A ship experiencing a northerly 
pals adan ing barometer in the China Sea in the typhoon 
ally in greater danger than another egperiencing 
e south-weaterly gale. - 
har$ ascertained in which serieircle your vessel is 
right-hand ici keep the 


and not the force of the 


eway*from it, but farther 


supposing you have ample sea-room. 

t Typhoons are dangerous on the pen 
* more to be feared in opt anchorages ores Along 
the south-west coast of Formosa elsewhere, a ship must in 
the south-west monsoon be prepared to run to sea at short 
ad notigé, as in e of the harbours you could not lie any 
“ee chance of riding out a typhoon. A steamer at anchor should get 
* up steam as soon as tho wind rises above the fqrce of a strong 
ing-vewsel should tale down the-top-mast. 


the wind is goi 

determined so âs to select a sheltered en 

very near the e, the berth may have to be changed 

e fo tie. othar shore during the lull, before wind shifts to the 
opposke quarter. £ 

moored*by a single anchor with her bead to the wind, 

with the sun in the right-hzhid semicircle and Sgamst 


they are still 


first drop the port anchor and afterw the starboard, in 
. order that she mey ride with open hawse. And a ship in the 
band venidide should first drop the starboard anchgr 

e By ships have to ride with a long scope ina 
an iir liable to drag the anchors, some prefer to 
to veer upon if the first should not hold, 
IL. The force of the wind and the appearance of the sy do 
T é fiot always furnish a reliable guide to determine Bow far you are 
the centre ot: a. typhoon. The dimensions are different in 

owt t typhoons, near land 
Se a a ee 
way actually be experiencfd than, at distance farther away 
9 o from it. Also the 11-point pue for abertstung the bearfhg 
rey 


p the second 


of the cehitre fails nefir some if the centre is not near at 

hand; thus often blowg a stcedycasteriy galy al the 
, southesn coast of Ghina when a typhoon is croming the China 
e 'e " s 


(Dec. 9, 1886 





Sea, and the gale blows often steady from north-east about the 
northern entrance to the Formosa Channel when there is a 
typhoon in a more southern latitude. 


your er rising. But in ordergto understand the 
Indications of the barometer you will have’ to keep a'regular 
meteorological register. The master of a vessel who does not 
look at bis an tlhe isin a does not degive half the 
benefits from his observations that he would have enjoyed had he 
watched it beforehand. He might perhaps have avoided the 
weather he is now experiencing, or even have benefited by the 
favourable winds and sailed round the typhoon. No doubt the 
time is approaching when underwriters will sti that the 
indications of an aneroil or a marine barometer must be regularly . 

on board a vemel inmred Dy tho. 

n the other hand, it would not be fair to asu the mariners to 
keep complete meteorological records, such gs are kept in the 
Pies onf here: Some seamen have a taste for this kind 

work and make very useful and y accurate observations, 
bat, for instance, the readings of dry and damp bulb thermo- 
meters taken on many vessels are of very little use. 

The tube of the marine barometer has to be so much con- 
tracted to stand the incessant pumping and danger of 
that the instrument is sluggish an ` reads half an inch or 
more too high near the centre of a typhoon. Some cheap 
wooden barometers cannot be ered below a certain height, 
the cistern too small to hold the mercuf that comes out 
of the tube. Of course some cheap anerolds are no better, and 
even a first-class compensated instrument requires to be tho- 


roughly verified, as the scale is never correct, but they act 
nearly as kly as first-class stan barometers, and for use 
on board the instrament- that is quickest in its indications 


must be erred. The objection to the use of the aneroid is 
founded on the fact that its mdex-correction changes gradually ; 
bat then this can be determined and allowed for by reading it 
off as often as the vessel enters a port, such as ag Kong, 
where correct meteorolagical observations are y being 
observations are 4 Lm., 8am, 

should consist 


made. 

The best hours for 

&c., up to : eee The o hk’ co 
in of the temperature DO use except 
when the therMometer $ placed well fo 
to the wind, though in «position, shel 
iain), direction and force (0-12) ee " vede > 
coming the clouds, amount of sea-distur an 
weather ( ort's notation). For farther particular the ‘‘In- 
rtructions for making Meteorological Observations, prepared 
for use in China,” published in 1883 by thf evriter, may be 
consulted. 

From a m. to 10 a.m. the barometer is rising, from 
JOs.m. to 4 pm, rimng from 4 p.m. to IO p.m.,eand 

from 10 p.m. to 4 a.m. It reads highest at 10 a.m. end lowest 
at4 p-m. During the approach of a typhoon this regular daily 
variation may be masked, bat it goes on all the same, and must 
be taken into account when the barometer begins to fall before 
a typhoon, Thue if it has fallen a certain amount between 
10am, and 4 p.m. you must subtract the normal descent be- 
tween these hours fh order to know how mach of the'fall is due 
to the aBproach of the typhoon, and if it were between 4 p.m. 
ang IO p.m, that it fell, you must add the normal rise fer the 


same 

In man the barometer, reduced to 32° Fehrenfielt, 
and to sea-level, does not fal] below 28:80 inches. In others it 
falis as low as 28°50. Lower of the barometer 
to be rare, but it has been stated to have fallen much lower. 
rate at which your*berameter is falling depends u 


: Ment 
to the contre, and in consequence upon 


© rate at 


p may be done. - Remember, that, when the 
npa ee lowat reading and ins to rise, you . 
may expect fo experiencesés much as you have 
already e 

The wind blows m a region where fhe barometric ure 
is highet, towards one where it is lower, being, however, deflected 
towards the in a typhoon, and the force of the wind 
depends upon e difference of pressure between one place and 

*e 
*. 


é 
. , e. 


e. 
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another situated in the direction of the greatest barometric slope | the samir hoe of the bazomgfer (redne) is reporto, or 


or gradient. This is expressed in hundredths of an inch per a er, ree ® 
fifteen nautical miles. Now, the gradient correspon to a | called isobars. The gradient Destaca angle fo Hio isobar. 














ient 

certain force of the wind is somewhat uncertain, ly | These are the most im elements in forecasffng the 

when the force of the wind exceeds a whole gale, but on an | Thus during the -west monsoon the barometer as a rule 
arerige a grading of 0'02 ee ru miles corresponds to a à ent 
force of equi to 6 on Beaufort's scale, o 03 to 7, 0°04 to 8, | being directed from about seuth-east towards north-wesé, igdi- 
0°05 to 9, 0°07 to IO, O'IO to II, and where the is above according 
a tenth ofgn inch in fifteen miles it y blows with full ha in the 
typhoon force. In low latitudes the t occasionally exceeds : ed 
one inch in fifteen miles. c h 

_ Curved lines drawn on a map through the places from which Luzon, the gradient is found to be 


110 130 
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Principal Typhoons of 1884 and 1885. 
e 


e e e. 
reversed, being directed towards south-east, thus the mainland of Ching or Formosa. Owing to therr Small e 
no y winds, At sugh times a typhoon may be ies inq are easily avoided by such ships as may fall in 
and the probability is increased if the barometer is in Luzon e sea-disturbence is nothing terrible, and onl» 
and rising slowly in Northern China end Japan, if cirrus | whole galesef wind were reported in those cases that have igen 
clouds have previously been observed to come up from east or | investigated here. If, however, a of this kind passes* 


orth. 

HL Nearly all thet ns to haveetheir origin tast formidable as eny of those that originate in tke Paate 

or south-east of i o, in a part of the | We have not traced typhoons nearer tọ the equater than 
Northern y 


h t9. But it*sp they may possibly in 
Pacific in the summer season, which part of the oceaf 1s charac- | cases originate nearer dan ut to the equator, ak wapicanc? 


high 
times formed in the China Ses, but then om develop 
much energy, as they usually more quickly L5 
i . . . 
e . å 5 m 
a, : . 


It frequently happens that a vessel encotnt i typhoon 
in, say, Ti^ noth labtade and 13f longitffie cast of Greenwich, * 
e. e 


» 2 bundred miles or so of the Ventre, and as 


* . 

does not experience en} strong wind or tad er till within 
hoons are 
most violent in that locality, it is very important to look out for 
the piempultom Hash erred to in the first section of this 
arti S meng o account that the dimensions of a typhoon 
are so small there. On the other hand, they move at so slow a 
rate shgt you may 1un away from them if you are aware of the 
iM dass ma ee yen mar l panie fuste Conon 
in 1 ty is directing its comse to somewhere about West- 
north-west or north-west, and most“ikely in the first-named 
direction. So it 1s better to get to the enstward of it. Nearer 
the Philippine Archipelago the typhoons ustfilly take & more 
northerly course, m north-wes, or north-north-westward. 
But frequently they continye their course west-north-westward 
ana cross ee eae Sea. In sp and 
autumn they Save even been found to tovs westward turn 
south-westwerd after entering the China Sea. But when you 
are eat of the Philippines you should try to get your ship south- 
east of the n croenng, the path behind. the. centre; if 
pessible. pooner gomg n wards, you will then benefit 
the fresh sĝuth or south-west breezes, taking care not to approe: 
too near to the typhoon, whose progressive motion may not 
be more than six miles an hour. og mill probably have gqually 
and wet weather. 

When all the paths ofthe ies thet have been investigated 
by the writer in the course of the It three years are laid down 
on a map of the Far East, the picture looks much &ke a fan, 
the paths, with a few stray exceptions, fiom the locality 
rÉferred to above, angl ing m all directions between west and 
north, but most of them at s westward aad then north-west- 
ward. In a higher latitude they generally recurve and pass off to 
the north-east, after first, of course, having -urned northwards. 
Every typhoon does not recurve; in as stated aboye, some 
of them disappear in the China Sea after turnmg to the 
south-west, e others recurve betwen 20° and 40° latitude, and 
185° and 130*longilnde. The Middle Dog Lighthouse is situated 
in the centre of the region of recurvature. 

The normal péth is therefore, roughly spepking, a parabola, 
whose axis lies from east to west, and whcse apex is tuned 
westward and lies within the region indicated above. But 


® each path individually is anything but a regular parabola, and 


the deviatfons are evidently due to the influence of the coast-line 
of the mainlaitd «f Ama and to the mountairous islands (espe- 
rep ti high mountains of Formosa) as well as to the prevailing 
j or there is no doubt that the progression of a typhoon 
is the of the wind prevailing at the time, not necessarily at 
the surface ofethe earth, but at a someéWhat higher level in the 
fimosphere, which agrees “vith the diregtion of th clouds, that 
have, as explained in the first section of this article, been 
found te move nearly s t towards the centre in the posterior 
semiciyte. If, powever, wind at the surface of the earth is 


ee SHONE, it fs at times plainly seen to blow the typhoon before it. 


The typhoons do not appear to move south-westward,in the China 
Sea except when the north-east monsoon is strong, and ın the 
summer of 1885, when the south-west monsoor was strong, most 
of the typhoons moved northwards while yet to the east of 
Formosa. This is then the reason why the typhoons depend 
upgn the season of the year. They are hikewi¥e deflected from 
their ous path when exposed to sfrong winds blowing 
out of open channef&, such as the Formosa or Corea Chan 
«in which case the speeg of their progress “is sametipes tly 
increased. 
Thet rate of progiess of the centie of a typhoon in 
IT* latitude is 5 miles an, DM rer 8, in 
20° it is 9, 1n 25° it is 11, in 30° ft # 14, and in 324° latitude itis 
17 miles an hour, The rate of progress does not perceptibly 
in case of typhoons south of 13° latitude, so it is well for masters 
of to know this, but ıt 1s more varlaBle the fartfr north 
“you gò. In 32$° latitude it ranges between 6 and 36 miles an 
hone so that you cannot at all be sure that a hoon, whigh 
fou may happen to be near, will travel at anything like the 
prefige rate of progress m that latitude. e . 


In ''Obeervaiions and Research es made at the Ho Kong 
Qrerrõory in 1884,” the writer scggested the on 
em Sg Medus acco to the paths whict? they 

y follow. Of course “abno instances, such as for 
i are presented by the hoons that o e i the 
ina Sea, Üccur yin as well as elsewhere, bft 
they are comparatively raro. . k . 
yphoons of the class agcur at the beginning and the end 
". e * 6 . 
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of the typhoon season. They cross the China Sen and travel 
ie a west-north-westerly duection from the neighbourhood 
of Luzon towards Tonquin, passing south of or crossing the 
Island of Hainan, or, if pressure is high over*Annam, they 
travel first westward and subsequently south-westward. They 
can generally be followed for between Le and six days. 

Typhoons of the second class are the most 
iue and their paths can be traced farthest. 
travel north-westward while in the neighbourhood of Luron, and 
either strike the coast of China south of the Formosf Channel, 
in which case they as a rule abruptly lose the character of a 
tropical hurricane, recive in the interior of China, re-enter the 
sea somewhere between Shangbai and Chefoo (thereby regun- 
Ing some of therr past violence), across or near to Coreg, 
and are finally lost mght of in their motion towards about east- 
north-east ; or they pass up through the d omoia Channel, 
recurve towards north-east, and pass along the cogsts of Japan ; 
or they may strike the coast of China north of Formosa. 
Typhoons following the latte: originate farther east of the 
Philippines than the others. ey » continue their motion 
noith-westward, in which case they are soon lost, or recurve and 
pass north-eastwaid near Corea. Typhoons of the second class 
occur from June to September inclusive, but are most common 
in August and September. It appears that a third of the 
typhoons belong to this class. They can be followed on an 
average 7 days, or rather between 5 and 12 days, 

Typhoons of the third class are probably the most numerous 
SP all bat dre Goh enconniered #0 dien y as the typhoons of 
the second class, and therefoie the existence of a typhoon of this 
class is sometimes only suspected, although it of course influ- 
ences the weather along the eastern coast of China through the 
fine weather aea with which it is surrounded. They pass to the 
east of Formosa, travelling poles After recurving, they 
generally pass near Japan, but sometimes a typhoon of this class 
continues to move north-north-westward and does not recurve 
tll west of Corea. .THey prevail in the same season as typhoons 
of the second class, and may be tiaced on ana e dung 7 
days, or more correctly between 3 and 12 days. hoon 


uently encoan- 
tL generally 


.of this class frequently follows after one of the second class. It 


is a well-known fact that depressions are attracted towards places 
which have just been traversed by a depression. 

Typhoons of the fourth class pass south of Luzon, trave 
westward, or in this direction and then south-west 
They occur at thé begin aud the end of the typhoon season, 
while the northgast monsoon is grong, namelygn Apri and 
late in autumn, but are very rare. They are said to be more 
violent in aygamn than in spring. pour in so low a latitude, 
ther dimensions are, of comse, vei mited. The wiiter 
has not been able to follow them for more than a day or 
two. S 
The number of typhoons *hat are known to have occurred in 
each montlHfof the year, expressed in percentages of the total num- 
ber of typhoons, is as follows :—January 2, POE Much 2, 
April 2, May 5, June 5, July ro, A t 19, September 27, Octo- 
ber 16, November 8, and Decem 3. These figures prove 
that typhoons are most freqient durmg the month of Septem- 
ber, but they also show that, strictly speaking, there scarcely 
exists a well-marked typhoon season. On an average there are 
15 typhoons every ygan but typhoons in different years exhibit 
some MODE 

IV. Thé miter on his anival in the colony in 1883 found 
that rgeteorological observations were received from a few of tfie 
Treaty , &c., and were published in the local papeis ; 
desing that these returns would only have to be corrected an 
reduced, as well as slightly exten in order to be of geat 
value to the shipping, he took upon himself to effect this. Sub- 
sequently, as the offi work of the Observatory was fully 
started, he would have to give pie, purpose not the 
Government decided to support it. ‘Thus o ed the Cina 
Coast Meteorological Register, which és pop shed daily gom 
here. It cofitains, at present, o ons of the pnncipal 
meteorological elements, which are received through the co- 
o on of the great telegraph companies from Manilla, Bolingo 


( n) Haiphong, Hong Kong, Amoy, Foochaw, Shanghai, 
Nogami and vostock,” but the number of the stations 
might with advantage be extended. also infprmation 
about the weather prevailing in the Far , and more or less 
rough inti ons concerning such typhoons as happen to be 


Indicated by the telegraphic returns, as well as by local observa- 
tions. , Subsequently more or less extensive monthly meteoro- 
b oc 
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logical retuins are received from about fifty land stations in the 
Far East, and the examination of the log-books of ships calling 
at this port, as well as observations received from commanders 
of men-of-wam and masters of vessels in thgse sons, 
furnish a perhaps unequalled amount of material for scientific 
discussion, the catia ot which, as far as they go, are from time 


to time published yp the Government Cosette. But no funds are 
available for this work, the Observatory to make 
and investigate only local observations, with reference to 


weather-intglligence to wan the colony of storms by which it 
may be threatened, as far as may be possible through local 
observations. Some distinguished individuals having the welfare 
of the colony at heart wonld gladly see the little Observato 
extended into a Meteorological Office for the Far East, for whi 

it would be so peculiarly adapted owing to its central position, 
extensive tel phic connections, &c. ; but where the money is 
to come fiom has n® yet been ed. The Meteorological 
Office in Lond8n is allowed over ninety thousand dollars a yoar. 
The area in questign is considerably larger than the area covered 
by the United Kıngdo The annual cost of the local Obser- 
vatory was estimated to bagin at ten thousand dolars, and ıt was 
remarked that additonal clerical help would certainly be needed 
if it weie resolved to undertake a thorough investigation of the 
monsoons of the China Sea. But actually only about sux thousand 
dollars a year are expended m connection with the Hong Kong 
Observatory. 

The Colony itself is warned by means of the tysboon pun, 
placed at the foot of the mast for hoisting beside the 
time-ball tower.” It is fired one round whenever a strong gale of 
wind 1s expected here, and two rounds whenever the wind is 

ed to blow with typhoon force. It will be fired agam, if 
posmble, when the wind is likely to suddenly shift round. In 
1885 it was fired also as a’mail gun, but this practice has been 
discontinued, and as long as the typhoon gun is not fired m future, 
one may be sure that no typhoon is expected here. Durmg the 
approach of a typhoon, and at other times when it appears 
desirable, tal messages are telegraphed from the Observatory 
to be distributed in Hong Kong in such manner as the Govern- 
ment may from time to time see fit to direct, but as soon as they 
are issued from here the writer's responsibility in the matter 
ceases, This ement will, however, be found to be of very 
little use until the Observatory 1s placed in direct communication 
with the tel offices in Hong Kong, as the connections be- 
tween the police stations g yb down*n bad weather, 
when there is & bdfit-communication with the other side of the 
harbour, and Thus the colon} may communication 
with the Observatory will sometimes be interrupted just at such 
times when the intelligence issued from here woni be partion 
lariy useful. As soon as direct communication with the telegraph 
offices is estahlıfhed, the daily returns from the Treaty ports will 
be telegraphed across the harbour, and the China Coast Meteore- 
logical Register can then be issued at an early hour, by which its 
uhlity be very much increased. 

In the course of the summer of 1884 the wnter invented and 
started a system of sueteorolegical signals, which continue to be 
hoisted on the mast beside the time ball tower at Tmm-sha-tsul. 
As these could not be hoisted without friendly co-opera- 
tlon with the officials of foreign Governments, they are, of 
course, unofficial, using this word in the sense in which it is 
understood by scientific men. The utilite of these signals is 
confined to the shipping and to those interested in ships about to 
leage the harbour, or out in the China Sea. The coliny ilf ts 
warned by means of the typhoon gun. 

*A sed drum is hoisted to indicated the existence of a typhoon 
felt in the China Sea in a longitude more easterly than the colony. 
Steamers, if bound for northern, Western, or southern s d 
lose no tme in ing, and may then expect more or less fine 
weather. Those bound for the Phuippites should take precau- 
tions to avoid the typhoon, and observe the rules set forth in the 
first section of this article.  Sailing-vessels bound for western 
or sd'ithern ports should lose no time in starting, hpt those that 
are bound for ngrthern or eastern ports ought to remain in the 
harbour awaiting further information, as they may expect to fall 
in with calms gr contrary bieezea after starting, tren should the 
wind be westerly here at the time, The day afte: the drum has 
been hoisted the C&tma Coast Meteorological Register should be 
consulted? taking into account that typhoons east and south east 
of Hong Kong generally travel at the rate of from six ¢o fourteen 
miles an hour. 

A ged cone pointing uproards indicates that a typhoon exists in 

. J . 
i . = 


he wind lighj, and 


a latitude more*horthern than 
towards the nortla More or | istent sofith-west winds, at 
times accompanied by thunderstorms, may then be expected, ahd 
ships leaving the harbour are not at ait ukely to 10D aiy k 
from the typhoon. Sailing-vessels bound for tit north should 
start as soon as convenient, so as to benefit by the favourable 
breeze to run though the Formosa Channel and avoid tbamay 
round Formosa. By following the latter route a sailingSresse], 
mereerer, iuns the risk of encountering the ne typhoon 


east of Formosa, perticulgly during the months of August and 


A red cone foinjisns downwards indicates that a typhoon exists 
in a latitude more southern than the colony, or it is pro- 
pane ton ardi the south. ® As such a typhoon is likely to travel 

a northerly direction, ships desiros of avoiding bad weather 
should await further inq Éctions, or remair$ in eort till the 
barometer begins to rse. Then the danger 1s past. 

A red bail indicates that the typhoon exists in a loffgitude moie 
westerly than the colony. Ships starting for n " ern, 
or southern ports may breezes east round by south to 
south-west, Those starting for western ports run no wsk as long 
as the barometer is rising. If it should appen to fall, they may 
heave-to, and subsequently, if necessary, take refuge in some 
typhoor anchorage, such aP St John's haibour, but this will 
rarely occur. Ifa vessel ın the Formosa Channel experiences an 
sons souti UR DA galegand s*íalling barometer, the typhoon 
has very likely recurved. All you have to do in that case 1s to lie- 
to, when the weathg will quickly improve, and you may @xpect a 
pleasant voyage. * 

V. Asthe typhoons during their entire codlse are nearly always 
moving noithvwards, or rather into a higher latitude, a ship situated 
in the,southern semicircle is on the whole in a safer ponton than 
north of the centre. East of Luzon typhoons move west-north- 


"5 ° 
the RAAN it is prog emnng 


September. 


westward, or thereabout, and a ship must shape its course so as 
to reach the quadiant south-east of the centre. As a general rule, 
they move north-yestward in that part of the Chin» Sea betw 


Hong Kong, Luzon, and Formosa, and east "of the latter 

they generally travel in some direction betweew north-west and 
north. So your vesel is safest when south of the centre, where 
you must heave-to till the weather improves, particularly if bound 


for one of the northern ports. If bound for the south, you may © 


run across the path in fiont of the centre with the north-westerly 
breeze, but if you are not in time you may lose your boats and 
sustain other : e 

About 30° latitude, between China and Japan, you are fable to 
fall in yith a typhoon traveling in any direction between wes 
noith-west, north, and qgst-north-eost. Here you nre as a rule 9 
safest when sgath of the centre, but ij the typhoob is'trzvelling, 
north-eastward this is if the dangerous semicircle. However, 
the investigations of the writer, though he has paid less agention 
to typhoons near Japan than elsewhere, nevertheless jndicate 
with some degree of probability that the wind% less indfrvi 
behind the centre in 
latitude you frould of course prefer to be west of the centie. 

Suppose that after leaving $ apore bound for Hong Kong the 
south-west monsoon begins to blow fresher and thePbarometer to 
fall, and you suspect that a typhoon 1s raging in a latitude moie 
northern than whgre you are at present (the phenomene men- 
tioned would not cecegsarily indicate the existence of e typhoén, 
if they were not accompanied with someeof the other signs 
enumerated in the fist section of this article), you* will, of, 
course, set yer course to the east in omler to sail round tht 
typhoon and benefit by the south-easfemby backing to eas winds 
which you may to fall in with; but if the season is latg 
in the year, you better assure yourself that the typhoon is 
not travelling south-westward,'in which case you might ibly 

overtaken by the centre. These typhoons are often the cause 
of high as even e Gulf of Siam i iat ua aud progressive 
motion is usually rather slow, you may heave-to in order toftuake e 
observations without 1 ground perceptibly. Supposing a 
typhoon in the China Sea does not make itself felt tll you hava 
reached a hygher latitude, and that it 1s passing westward eg a 
latitude south of your ship; being in the Ganson eninde: 
where the wind 1s, moreover, stronger than south of th tre, 
you may havedo cross the path in front of the «emire to Eet 
the anterior left-hand quadrant ; om if the typhoon 1s yet distant, 
ur shiff thoroughly sea-worthy and m good 
tim, you may possibly put her*on the port tack ang 10n north? 
eastward, but be ready t0 change the tack as soon as 1t becomes 


end vizable. ° 


P hd e 


t locality than elsewhere. North of this ® e 





S that after leaving Hong Kong bound for a northern 


ia EUM Hc Seeders 
appearing to be & e the mercury in 
the barometer, wW a ee 


south-west, maprun southwards and shapesponr course #0 as 
to sail round the Masters of steamers leaving Hong 
while the drum is hoisted generally lose no time in 


and Ningpo cio experience the northerly gales that precede 
a typhoon of second class travellmg north-westward and 
about to e the coast in that locali @ wishing to expose 


These few eammples will be 
further*consideration of the subject would lead into details with 


which the writer is not familiar, of no further 
knowledge of na Mun the [He (pak NS De glean froni 
inspeetion of log- and from onaleconversations 
masters of o yyears’ smndmg. The writer has 


invariably found these gentlemen ready to recount their experi- 
to communicate any information, as soon as they found 
that éb*was reggired for scientific i 


things he haseto take into consideration besides the law of st 
and who were y ensconced in their houses while he 
was i the typhasn with its fierce int by 
tha, more ominous lulls, during which he cannot see 
three "s the mountainous waves in which 
his good ship is but a “ -boat," the loudest sh in- 
. Bie, wned m tgp roar of the tempest, boats apd 


: J high temperature, 
and humidity in some place in comperison, with be. pec 
h Over such a place the hot air expands, and is 
by ent con 
d on of water- retards the rate at which it cools gn 


and enables it to rise 5 
à the alr hasien ta k high len, cte hehe rine E 
of ic pressure, in consequence of which the upper air is 
oa in motion oy towards the circumference the in 
question. Thus a fall in the berometer at the of sen 
in the middle of the hot and regios is effected, and thes 

eg ss Be in towards the centre, ° Tne moti 
Inward’ at the surface of the sea, and outwards at a high atmo- 
spheric level, are, qf course, cont 
* > * 
r. . * e x 

e 


and onets asusted 


by the other. Bnat air in motion is deflected towards the right 
1n the northern hemisphere, owing to the rotation of the earth, 
except at or very near the equator ; whence typhoons do not exist 
Enel are re for if the wind continues to blow into the 
de ión it is soon filled Owing to its deflection towards 
thie tight, the windi caused tomova Dia ear eed pali iy tonaids 


the centre, and the cen force, devel in the curvilinear 
motion, deflects it still from the t line leading into 
the centre. The friction between the d and the greatly 


paler between Speen 
and a tornado, that the latter is taller than it is Broad, whereas 
a does not reach above an altitude of four miles, 
ula bee ae t to upwards of a 
thousand miles, Moreover, It is næ ov ail hkely that the centre 


As already remarked, the Ive moton of typhoons is 
evidently ciused by the wind prevailing, if aot at surface 
of the earth, at any rate ata er level. That the principal part 
i above the surface of the earth 
across 


by 
and can T be Aa deme through 
the barometer, a freshening of wind, amounting 
centre, and wet 


fo a modes gue at ons crossed 
weather. in China the ball's eye of a typhoon does not 
to be observed. *. 
As the wind blows more straight into the centre the nearer 
the equatog you are, it follows thar more air enters the 
from the southern semicircl 


Duk the ar de Glace, which explains why they 
Expand and M ee thelr progresive motion at the ime fmo. 
: foregoing observations contein the principal practical 
results of investigations of about forty typhoons, continued during 
a period of threo yours. The mariner into whose hands this 
article fall is advised to determine for himself the direction 
in which centre of a typhoon, which he is experiencing is 
trayeMling ; for although typhoons of the classes enumerated are 
by far the most common, 


investigations of a couple of hundred typhoons, we may expect 
to have complete lists of the sub-classes of the four of 


Europe. 
whole is eviden! 
thé North Atlaptic and in 
lot of local eddies, some of are from 
the chief disturbance and form idi depressions, The 
writer has ot been able to ascertain the existence of a subsidiary 
depression in the China Seas during the last three years, and it 
is therefore doubtful whether such ever occur. 

e . id 


*e 


storms in 


ruled thereby, i 
a 


to be 
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EARTHQUAKE IN SIERRA LEONE 


HE folldwing ndence has been forwarded for pub- 
lication by Mr. R. H. Scott, F.R.S., Secretary, Meteoro- 
logical Office :— f 


Governmini Honse, Sierra Leone, October 29, 1886 


M 
was experienced 
ters of the globe, and that the latitude of the Bompeh Dustrict 
i a few degrees of Charleston, America, where their 
effects lately proved so disastrous. 

3 I have, &c., 


(Signed) . J. S. Hav, 
. Administrator-in-Chief 
The Right Hon. Edward Stanhope, MP., 

&c., &c., &c. 


I HAVE the honour to state, for the information of His Ex- 
cellency the Administrator-in-Chief, that on the return of the 
District boat from the Bompeh River on the 16th inst., the cor- 
that he had been informefi at Sennehoo that 


who interpreted the event as 

hastened down to the waterside o pre 

cure arms and powder in preparation for hostilities, which they 
imminent. . 


shock is sald to have been 


FE 
ay 
T 


u houses at Sennehoo. What 
upper parts of the country is, of ggurse, not 
force must have been sufficient! 


the people and influence them as they appeared to have 
) It is remarkable that these vib 


E 
a 
3 
B 


on 
in the 
the 


ii 


G 


which seemed to 


(4) The Bompeh, like the Ribbee and Cockborough Ri 
runs into Yawry Bay, which is en arm of the Atlantic, and the 
Bompeh District, on the eastern side of this poean, i Opposite 
to, and not many degrees of latitude below, the scene of e late 
dizasters in America. ` 


(Signed) ^ Jos. M. Mxrzoxm, Manager 
Kent, Western District, October 20, 1886 
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American Journaal of Science, November.—The higher oxides 
of copper, di LONE B. Oshome, The oxides bere dest with 
are copper and i 


: copper sesquioxide ; but unable to 
continue the subject, at least for sonte time, is us coin 
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y severe to im-- 


ares and depth of the disturbance, are questions also di in 
this elaborate paper. — es on the lithia mi by 
F. ëN Clarke. Descriptions and exhaustive anal given 


of the lepidolites of R 
of Maine, and of the iron-lithia - 
quarries near Cape, Ann, Massechusetts.— The thickness of the 
ice in North-Eastern deese Slee during the Glacial by 
So ffom 


ohn C. Branner. only 2200 foet sea- 
ier eines the ice is to have covered the 
twin of Elk Mountgif (2700 and 2575 fet), amd no doubt 
also the S E Mr a quu or 
this region daring the Glacial -A sheet of ic 1509 fest 
or less m thickness could never have flowed across guch p enoun- 


i by B. A. Gould. is 
a reprint of the paper presented at the late Buffalo meeting of 
the American ing & brief history ofe 


wi cer ad Renoir eir eur tiae 
, North Carolina. It has been named 


nection with the CHester emery mine, M —Crystallo-* 
graphic notes, by W. G. Brown. An account is given of cer- 
tain artificial Pies eas of i cuprous 
oxide ( e), and crystallised lead (cerussite) 


A 

kjóld, Penfield, and Brandle of this rare mindfal, which was 
f associated with thomsenolite at Arksuk Fjord, Greenland. 
mere H of the thomsenolitéby the same chemists. —M Meralo- 
gical by Edward S. 

of columbite Sor Sandal b, 
Pennsylvania, of zincite ffom ew Jersey, and 
some native sulphur from Rabbit ollow, Nenda intergsting 
because of its complex crystalline form. i 


anal iven 
Maine, Iv. "Newlin, Ad 


Rivista Scientifco- Imésstriale, October.—On the cause of the © ẹ 


nels hypothe having 


power. 

o i magnetizing current, while that e 
transmitted ray is in the same direction. In a future co 

m 

of double circular refraction.—On the tests of 

and especially of olive oil, by Professors G. B. 

Gabbe. This paper contains a critical iry into the methods 

o6 testing the parity egpectallf of olive oil, and it concludes that 
of the ropes hard eden saan rel an A 

Fok that Bechi fls to distinguish with certainty 

ojive and cfton oil. * 9. 

P *- 

. - e. 

e 


it will be shown that this agrees with the th e 
cos, 
igo and Le% 
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* SOCIETAES AND ACADEBES 
. . N e 


** Royal Society, November 18.—'' A Theory of Voltaic 


Action.” By J. Bm wn. Communicated by Lord Rayleigh, 
Sec. R. S. 

The difference of potential near two metals In contact is due to 

the ical action of a film of condensed vapour or gas on their 

Such a pair of metals & thus similar to a galvanic 
cell with 33s electrolyte divided Py a diaphragm of air orèotĦer 
ges, and it is the difference of potgntial of the films that rs 
measured in ''contact" experiments; the metals themselves 
being at one potential. * e. 

Experiments with an electrometer having ts of the 
metals under examination the corfttraction of which was de- 
scribed, were made on the rate of d o of the difference of 
potential near tw® metals in con Wnd exposed to the action 
of the air and of other gases ; also where a change in the con- 
xtituepts of the atmosphere surrounding a pair of metals in con- 
tact rewerses the difference of potential near them in correspond- 

ce with the reversal qf electr&motive force which takes place 

Aner a avatar dange the corresponding liquid electrolyte 
used with the samo metals as a voltaic cell. 


Such reversal takes place vin es of 
or amm is to*the air 


hydrogen milphide 
surrounding ; with ailver-irgn, when hydrogen sulphide is 
added ; and with copper-nickel wien eitha ammonia or hydro- 
chloric acid gas is added. e 
Neutral or inert gases have little or no efigct. 
* Covering the m with varnish, or immersing them in 
naphtha, to protect them from atmospheric a@tion, reduced the 
ce of potential near them considerably, but not to zero. 
Drying the atm ere about a copper-xinc peir by means of 
phosphoric anhydride in one instance reduced the difference of 
potential in 173 days from *66 to '5 Daniell. Then, gn opening 
the instrument, it rose to 67 Daniell. 


-AÀA t cyrent was produced by placigg the (a tly) 
ais aita of cop E and aine in close pracienty, ao that fhair 
films were in centact. When the plates were either brought 
into actual metallic contact, or separated a than a 
certain distance, as stated the current ceased. | t film- 
cell" could also be polarised by sending a current through it 
from anather battery. 

Modifyingsan old experiment, due to Gassiot, so as to avoid 
E ane pr eder eL tie ane cadent 
inc e of the volta condenser was joined to the zinc t 
Ei tis lectrometer and the cupBar-of-tbe condenseg to the 


-iron when 


& copper xs eei n on alteringythe capacity of the con- 


e denser eration ofe the difference of potdhtial near the 

ced. 
ix, Mr. J. Larmor, of St. John's College, Cam- 
cal the didicalty of copiuinine tisse ieri nct 
My hypoth@sts other than that of some kind of chemical 
action at the surface of the metals. 


. 
, November 25.—A paper by Sir Richard Owen, F.R S., 
was read, ef which the subject was a fossil lower jaw of 
the large extinct marsupial which the author, 
ee fraginentasy specimens, had refered to a carni- 
pouched species of the size of a Lon, to Which was 
the gemeric name lac€/eo, and the pibbeble of which 
forms of berbivo arin Pg which, 
become 

the kangaroo, but eqiflling respect- 
fata balk a rhinocere, an or, an as, had me extinct. 
*The largest existing p d rius cal Gardens, 
was named by Dr. w, Masrepus majer. I- has escaped 
jt swifness and pow 
ombats, also, of the size of fallow-deer, co-existetí 


extinction 
“ scrab." 


e vid, the huge kangaroos ; the small kinds*capable offoncesling 
burrows, alone survive. 


Remains-of the large extinct 
* , are to be seen in the Geological 
Warum of Natural History ; th are described sid figured? in 
the apthor's work on “‘ Fossil ” Ther extinction 
ov at buted, wijh that of the wolf-like Cyxecehialws and the 
Tkylacoleo* td the ahoriginal natives of Australia. E 
e 


3 e 
‘Linnean Society, November 18.—W: Carntthers, F RS", 
President, ‘in the chair.f-Mr. H. Bury was elected a Fellow ofthe 
Society.—Mr. W. H. Beeby showed specimens of eCallttrithe 
truncata, Gussoné, fom neag Westerham, Kent. The species had 
"S. i x "e " 
e 


-remarks on 


. 

long been supposed to be extinct in this country, being only known 
as British from dried specimens from Sussex in Borrer's Herba- 
rium.—Mr. D. Morris exhibited two enlarged photographs of 
the Castillos Rubber-tree of Central America (see Trans. Lin. 
Se. Bofiny, and ser. vol. ii. part 9) The larfer photograph 
illustrated the manner in which trees were treated to extiact 
rubber, by a special cut from above downwards. Trees of ten 
years o upward are seid to yield abot ei ons of 
milk at the first bleeding. This i E p eee 
the juice of CaZesiciyon loss, and the rubber prepered by 
wailing and prem . Morris describéd habit and 
growth of the trees in their native forests, and expressed the 
opinion that for cnltural purposes this rubber-tree may be better 
suited to the circumstances of planters than any other. It could 
be utilised as a shade tree in cacao and coffee plantations, and 
yield at the end of ten years at the rate of twenty shillings per 
tree in marketable rubber. In British Hondgras trees are tapped 
for rubber every three or four years.—Mr. A. pP. Michael ex- 
hibited living NECEM and rations of an Argas, received 
from Mrz. Crawford, the State Entomolegist of Adelaide, 
Australia. The insects in question to be identical with 
the much-dreaded 4 persicus, F ; the bite of which was 
supposed to cause and death.—Mr. H. N. Ridley made 
i in spirit and drawings of species of 
Coryanthes, vit. C. macrantha, Yook., and C. maculata pundata, 
He mentioned that Mr. Rodway, of Demerara, had lately pub- 
lished observations showing that the statement of Cniger, hitherto 
believed, as to the fertilisation by bees, did not obtam in all the 
species; inasmuch at In MAE ene . Rodway) had noticed 

a kind of green fly was the fertiliser. —Mr. Muray 
exhibited specimens of XAipilia in spirit from Grenada, West 
Indies, obtained ar a depth of five fathoms. —Mr. W. Fawcett, 
exhibited coloured dm of Hydnora abyssinica and H. 
bogesensis, sent by Signor from Florence. They clearly 
showed the difference between the two es, in colour, and m 


the former having 2 book-like ow the and its 
ramentiferous surfacds have long ramenta at margins. 
Both species differ from 4. africana in the ramentife sur- 


faces not extending to the aper.—Mr. C. T. M drew 
attention to & branch of & blackthorn, obtained near Newark, 
bowing a curious . malformation of the branchlets, — Dr. 
M Masters read a paper on the conforma- 
tion of the flowers of C : The explanation may be 
songbt in the'ogpise of ent, in the mmute anatomy and 
arrangement e fibro- bundles, agd in. tho examination 
of the comparagive- morphology ofthe flower ; orggnogeny affords 
in this case only doubtful testimony, as the flower 157; 
from the fst. The distribution of the primary fibro-vascular 
bundles, and of the offahoots from them, affords more conclusive 
evidence of the true construction of the flower, gnd H studied in 
conjunction with the comparative morphology “leads to very 
i results.” By these means it becomes easy to refer the 
flower to e. ordinary sls ant Sarre anche ards 
trimerous monocotyledon, and from which it is resonable to 
infer it may have originated. The deviations from the type 
have arisen from concrescence or inseperation of some parts, 
inordinate development of others, end complete suppression of & 
third series. The author cited instances sh numerous 
intermediate gradations between the ciliary Confusion of 
Cypridedum and that ofthe Weal typa toss sittin ratu 
was, at first, a of speculation and inference from imperfect 
evidence, was borne ont actual facts. The illustrations 
leoughi amiod ato AE Sa ee ae dM 
the number of parts, in connection with which the 
author alluded to the special tendency to develop the or 
inner row of stamens, as happens in and Xyridaces, 
while in Iridacess the opposite tendency is manifested. Another 


series of illustrations prised cases regular and ee 
Talis. which were of spedal importance as aff evidence 
on the one hand of the probable past conformation of 
and on the other of the probable coarse of developmentgn the 
future.— THe fifth and concl part of the Rev. A. on’s 
monograph of recent Ephemeri or may-üieg was read. The 
author says 55egenera and 270 species have been characterised, 
ine addition to 11 nymphs and 19 species of dowbtful ion ; 


5 genera and aro*new to science. —Mr, J. G. Baker 
read a paper entitled ‘Further Corlhributions to Flora of 
Madagascar,” in which of 250 new plants, of them 
new ends recently by the Rev. R. Baron, F.I.S., are 
descr the new genera, one belongs to M. 


i fenispermaceee, 
one to Gerandacem near Jmpatiens, one to Rubiacgee, and two 
*. 


* $ 

. e 
d e 
a 


, at any time, /, g the 1esistance of 


Dec. 9, 1886] 





each to Melastomacese and Composite. Of well-known Cape 
types, Pelargenism, Stoebe, Cineraria, and Bdmontia are now 
or the first time added to the M flora. The faint 
affinity of the floia of Madagascar to that of India and Malaya 
is strengthened by‘ the discovery of the genus Cyclea, ang of new 
species of Alyxia, Didymocarpus, and Strobilantkes, Of types 
of economic interest there are new species of Dalbergia, Macar- 
anga, Strycknos, Dglsamedendron, end Garcima. It seems that 
during the last ten between 1100 and 1200 new plants from 
Madagascar (29 of which are new genera) have been described 
in the Foengal of the Linnean Society and Fournual of Botany, 
nearly all of them collected by our own countiymen 


Chemical Society, November 18.— W. Crookes, F.R.S., 
Vice-President, m the chair. —The following papers were read : 
—Researches on the relation between the molecular structure of 
carbon compounds and their absorption-s ; pert 8, a study 
of coloured substanggs and dyes, by W. N. Hartley, F.R.S.— 
Spectroscopic ngtes on the caibebed’ cies and albumenoids from 
grain, by W. N. Hartley, F.R:S.—Preliminary note on the 
electrolysis of ammeonic sulphate, by Herbert McLeod, F.R S. 
—The preparation and &yjrolyss of bya anides of the di- 
ketones, by Francis R. Jape, F.R S , and N.H. J. Miller, Ph.D. 
— The action of salicylic aldehyde on sodium succinate in pre- 
sence of acetic anh de, by Gibson Dyson.—The reduction of 
nitrites to hydroxy ine by hydrogen sulphide, by E. Divers, 
F.R.S., and T. Haga —Note on some double thiosulphates, by 
J. B. Cohen, Ph. D. — Preliminhry note on the action of triphenyl- 
methyl bromide on ethyl sodio-malonate, by George G. Hender- 
son, M.A., B.Sas—Action of silicon tetrachloride on aromatic 
amido-compounds, by Arthur Harden, B Sc. 


Physical Society, November 27.— Prof. W. G. Adams in 
the chair.—The following papers were read :—On a method of 
measuring the coefficient of mutual mdaction of two coils, by 
Prof, G. Carey ine F.R.S. The two Pea urs 
nience demgnated by P and S (pri and secondary e 
mahad er rral deed cous el twoeparts : (I) 0 
the swing of the needle of a galvanometer placed in series 
with the Secondary coll when a current of strength y is started 
in the primary ; (2) placing the galvanometer and & condenser 
of known capacity, c, as a shunt een two points, 4 and J, 
of the primary cucuit, such that the first swing of the galvano- 
mete: needle on completing the prumary 13 the same as in (1). 
It is easily seen that under these conditions Af = crr,, where Af 
is the coefficient to be determined, r —'tesistanc between the 
points 4 and e Ad 7, — resistance of galpanometer and 
secondaiy coll. * The method réquires the value of y to be the 
same In. the two experiments, and facilities for ipg r with- 
out altering y, To overcome these difficulties the degener 
has been modified so as to make it a null method. The con- 
nections remain, he same as in (2), excepting that the ends of 
the secondary coil are connected to the terminals of the galvano- 
meter throngh a variable resistance with no self-indugtion. If 
B be the registance of the secondary coil and variable resistance 
when adjusted, so that, on completing the primary circuit, the 
integial current through the vunometer 1s zero, it is shown 
that Ad = cer, where c and r have the same 2s before. 
For let 4 and be the potentials of the galvanometer te:minals 
ometer, y the current 
through it, and JV and Z the coefficients of self-induction of the 
galvanometer and secon coil re-pectivel. Then consider- 
ing the path from 4 to E though the secondary coil we have— 


s dx dy e 
" A-H=fr+Ll—- M-. 
dt dt 
For path through galvanometer— , 
dy 
A-ExgtN—, 
dt 
and int ing from / = o to = co, et— 
Equating these, egrajing from o to co, we gi 
af) zdi- My =o. ° 
e e 
Since f adt = charge of condenser, . 
= er, s ° 
we see thate s M = cpr. 


It is easily shown that if Z = Af then 4 — E = o for dil values 
off Hence the galvanometer might in this case be replaced by 
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a telephone. Hy inversion, the method cpukd be us®i for ds- 
termining the capgcity of cond in aDseluje measure if Af 
be known. The dathor thinks tfe method will be useful fer 
dynamo-machines, and gave a series of numbers obtained by 
experiments on different coils, showing tha? it gjres consistent 
results. Mr. C. V. Boys suggested that, by arranging a switch 
to the connections from (1) to (2) in rapid succesuon, a 
steady deflection might be o ed, and thought that tis pend 
enable very small coefficients to be determined. Remarks by 
Prüf forbes, Prof. Adams, and Prof. Perry were an#wered by 
Prof. Foster and Dr. Fisor—On the critical mean curvature of 
liquid surfaces of revolution, by Prot A. W. Rucker, M.A., 
F.R.S. The paper Is chiefly mathematical, and deals with 
liquid surfaces of revolution pes to two circular rings, the 
planes of which are at right les to the line joining their 
centres. By “mean ” the author d es kalf the 
sum of the reciprocals two principal radi of curvature of 
the surfaces, Max has shown in his article on é‘ Capillary 
Action " (‘‘ Encyclopedia Britannica"), that, if the filmebe a 
cylinder, a slight will cause an increase or decrease fn the 


e T s 
mean curvature according as the length is or > — fumes the 
a 


1 
diamete? If/= - d, then a small change in the volume of the 
2 . e 


surface will modify its form, bit will not alter the mean curvature 
Thus the mAn curvature of such a cylinder is evidently a maximum 
or minimum with rébpect to that of other suifaces of constant. 
mean curvature, which pass the saute two at the 
same distance a and which differ but little from the cylin- 
drical form. ence the cylinder may be said to have a eritrea! 


T 
wean inr quie when the distance between the rings is - times 


their diameter. If the distance between the 
similar property M possessed by some o 
&uthors peper investigates the general relatiqn between the 
magnitude and distamge apart of the rings, and the form of the 
succes of lcal curvature. If x is the aris of revolution, 
then the equation to a liquid surface of revolution is given by the 


2 
ngs i altered, a 
surface. The? 


e 

YFP coro + Hains, 
where F and E are elliptic integrals of the first and stcond 
kinds respectively, GE which the amplitude is o, amd thee 
modulus X = ,/a? — BY as usual, A = y 1 — A?! sin? e, whence 
y= aA, and Aun mi dos cos 6, and“sinte 
& and B are the maximum «nd minimum ordingtes. The re.ults 
show that es 0 increases from 0° to 90°, the surface of critical 
mean curvature is an unduloid with limits of cylinder and sphei 
when @ = o*, and 0 = go? respectively. When 8 passes from o 
180°, the surface 1s a nodold with limits of sphere and a circle 
whose plane iseperpendicular to the surface of revolution. In 
the third quadiant the surface is still a nodoid the limits of which 
are a circle and the catenoid. Finally, m the foufth quadrant 
the surface 1s an unduloid, the limits being the catenoid and 
cylinder. Experimgnis were shown preving that with cylmdgical 

T . 
films, where /< - d, increase of internal premure prodüced a 


a ., 
. . bs e 


bulging, whereas if />— d, a bulging wemproduced by decgease 
of pressure. From this it is evident thas is the interiors of two" 
cylindrical films, whose /< “d, be connected, stable equilibrium 
[ d . x m 
will result, whereas if 7 > — d, there will be unstable equilibrio. 


* ° 

These facts ware illustrated experimentally with great succesis 

LA V. Boys, the proceedings e 
e 


Aftir some remarks by Mr. C. 
terminated. 


a>, e 


AntHropolofical Institute, November 23.—Frantis Galto v ve 


F,R.S., President, in, the 
osset as a Cofresponding z 

H. Keane read a paper, by Consul Donald A. Cameron, ch the 

tribes of she Eastern Souden.~—The Assistant Secretary ex- 
. P . 


.—The election of Mr. C. W. 


Member was announced, —Prof A. e 


I44 . . 
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hibited, 8n behalf ef Mr. L Olonba Payne, ning symbolic letters 
AGEs) as coed ig Che Gi af Jes ta West Africa. —The 
read a paper, by Mr.*T. R. Griffith, 
_ing Sierra Leone.—The Rev. George Brown gave a brief 
his paper thé Pa and Polynesians, the reading of 
which was adjourned till the next meeting. . 


PARIS 


the reverse his full figure, seated in an air, in an attitude 
of study, with the legend “La Jeunesse française an Doyen des 
Étudiants, °31 Août, 1 i Aoff 1886.” After defraying 
the of this medal of smaller size, a copy 
of whjch will be lied to all subscribers, the Committee has 

“palate i hand, which it roposes to utilise by issuing 
ea complete Saison M. Chevreul's works, —Re- 


marks on the 210th volume of the Connaissances des Temps (for 
1888), presented to the Academy by M. Faye.—A bution 
to the history of the decom toe of the amides by water and 


ot and André ese studies 
have been undertaken for the purpose of better determining the 
the acids, of some typical 

part in the tissues & 
and othfrs.—Glycose, glyco- 
to the of heat and 
cal power em, by M. A. Chanveau. 
nd communication the author deals with combastion 
while at work. In 
f physical activity the quantity af glycose which 
disappears in e capillaries is increased, and 4f in pro- 
i i vity of the combustions ex- 


le solid dissolvent and two active substances, each fluorescing 
o Hue disso > (2) a solid dizsolvent and two active sub- 
stances, of which one alone fluoresces with the dissolvent ; (3) 
two solid di and one active substance i 
each of the dismelvents.— Treatinent of the 
salts bf copper against mildew, MM. 
oQnantitatipe analyses are ETO 
in the 


fl 
vine the 
and Raulin. 


æ casily dissolving in temperature, 
its are determined within which the conceptration of the 
p solution should be varied in order to obtain at 
pleasare the crymia lised triargentic phosphate or the largen 
phosphate, PO+Ag,H.—On some coloured reactions of the 
titargc, niobic, tantulic, amd stannic acids, M Lacien Lévy. 
characters of these a are described, 
i which nearly always 


yectprocally these er 
* emay in their turn, be charactgi tS ne otal 


P id&—On the congjjlens favourable to the restoration of 
by M. Gillet de 


e original activity 
Cornevin .—Note on some esmays in 


e» áo ry 
tive in the female of the anthropoid apes of tht genus 
by M. A. T. de —Obseervations 
- e the contiquous blest ef Bary rubrum (Milne- 
Edwirds), by M. S. Jourdain.—New methods of pepe 
] the crystallised cprbonates, bye M. L. Béurgeois.— Mho mma 
° * 


the races inhabit- 
rinmi 





Society of Naturalists informs the Academy thattt ta organising at 
Ekaterinburg, Russis, a Scientific and Industrial i for 
Siberia and the Ural Mountains, which will be opened on May 
15/27, 1887, and closed on September 15/27 following. 
. STOCKHOLM E 

Academy of Sciences, November 10.—On a recently dis- 
covered map of Scandinavia and parts of North Atlantic, 
un e teu a Geeikt Cai. d - 
man, by Baron A. E. Nordenskjüld.—On the mineral thorite, 
from two new localities, by the same.—On the Quaternary sirai 
of the Isle of Gothland, by Herr H. Munthe, ed 
ment of bi-periodic functions in the series of Fourier, by Dr. C. 
Charlier.—Contribations to the knowl of the infloration 
sid fructification of the Scandinavian alpine plants, by Dr. C. 

indman. 
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reading and writing ; and the Excise-surveyor gt the same 
works (it wis in the days wh yard of printed 
calico paid afl Excise duty threepence) taught him» the. 
elements of arithmetic. He soon e noted for his 
aptitude at figures, and later on for his skif in music ; and 
for a time he found a congenial exercise for -his artistic 
faculty in the band of a gnilitia corps. Music rémpined a 
epagsion with him throughout his life, and ajhough, we 
are told, a man of gregt self-possession, he was sometimes 
entirely overcome by it Mercer was sixteen years of 
age, and had' settled down apparently to the work of a 
hand-loom weaver, when a very slight incident—as slight 
as that which made Palissy a pdtter—gave an entirely new 
direction to his thofghts His mother, it Sippears, had 
married again. Visiting her one day, John Was so much 
struck with the orange colour of the dregs of Mis little 
step-brother on her knee, that, ta use his own words, he 
“was all on fire to learn dyeing.” He had no means of 
obtaining instruction : he had no book on the subject, nor 
could he procure any r&eipts He found, however, that 
the dyers of ‘Blackburn, gome,fivé miles distant, obtained 
their from a certain druggist in that town. 
Mercer repaired to him, and requested to be Supplied 
with materials for dyeing. “What jo you want?" M- 
quired the shopman. “I can't tell you,” replied John ; 
** will you tell me the names of all the different materials 
you sell the dyers here?” “Oh, I sell them peach-wood, 
BrazilWood, logwood, quercitron, alum, copperas, and 
others,” mentioning their names Mercer geckoned his 
money, and found he could afford thfeepence for eath 
dye-stufL Armed with these articles heereturned home, 
“full,” as he says, “of dyeing and dyeing materials.” 
He seems to have been fortunate in obtaining the use ofe 
a convenient place for his experiments, wherede had all 
the necessary apparatus far small trials Mere he com- 
menced entirely by “ rule-of-thumb”; but by induftry and 
close pbservation he acquired considerable knowledge Sf 
the properties of dyesstuffs, and ascertainedgthg methode 
of dyeing ifi most of he colours then in vogue. 

To become a dyer was now the dominant jdea of 
Mercer’s life. ‚Everything comes to him who waitgand 















































THURSDAY, DECEMBER 16, 1886 





THER PALISSY OF CALICO-PRINWNG 


The Life amd Labours of John Mercer, F.R.S. By 
Edward A. Parnell. (London: Longmans and Co., 
1886.) 


HE, subject of this memoir was one of the most 
remarkable men of his time. A son of the soil, 
and almost wholly self-taught, he effected what was prac- 
tically a revolution in one of our staple industries by his 
discoveries in technical chemistry and by his application 
of chemical priggiples to the dyer’s art. With no labora- 
tory training other than that which he gave himself, he 
by his skill and sagacity as an experimentalist added enor- 
moualy to the resougces of a great industry : owing nothing 
to academies, and ifninfluenced by schools of learning, 
he made himself master of the chemical philosophy of his 
time, and by the acuteness and originality of his specu- 
lations he has permanently influenced the development 
of theoretical chemistry. In Lancashire, the scene of his 
work, the name of John Mercer is held in hardly less 
esteem than that of John Dalton; and probably to many 
people in Cottonopolis the director of the Oakenshaw 
Print-Works was a far more important personage than 
the old Quaker in George Street, who gave lessons in the 
New System of Chentical Philosophy at the rate of half-a- 
crown an hour. The Atomic Theory has doubtless con- 
tributed much to the intellectual greatness of Manchester, 
and Manchester men are not ungrateful: they have 
named one of their streets after its illustrious author. 
Still calicoes and calico-printing are what they have to live 
by, and although they have not yet, so far as we know, 
named a street after John Merc, they have shown, by 
the widespread mdoption of his processes, a very practical 

appreciatioft of the value of his labours. © 
John Mercer is the Palissy of calico-prigjing. Not 
that there was anything in the least degree tragic in the 
life of the Ijancashire dyer; his career was one of almost 
uninterrupted success, and his domestic peace was un- 
clouded. But he had the great potter's indonsitable will 
and fixity of purpose ; his unwearied patience and unre- 
mitting industry. Both men had the same high ideal of 
their art and the same contempt for false work. Each 
began his life at the bottom rung of the social ladder, and 
each found his life's work in a direction other than that 
in which he set out. Both were meneof strong religious 
feeling, and both left the faith of their forefathdts in com- 
pħance with the dictates of principle, but with this differ- 
ence, that whilst the Huguenot artist found the Bastille 
and death, John Mercer could build his Sunday-schools in 
peace and quietness, and find contentment in a standard 
of doctrine which Mr. Matthew Arnold has characterised 

as the product of a mind of the third order. 
jJghn Mercer was bern on February 21, 1791, at Dean, 
near Blackburn. His father was originally a hand-loom 
weaver, but the development of the factory system had 
led him to ake to agriculture. He died *when the gon 
was barely nine years old, an¢ John was sé to work as a 
“ bobbim-winder-^ A pattern-deaigner belonging to the 
Oakenshaw Print-Works, in which Mercer was destined | his work at the hand-loo. But his brains wege stif 
to play so considerable a part, gave him his first lessons in | &mong Bis colour-pots It was characteristic of the man, 

* Voi. XXXV.— NO. 894 D . s . œ H 
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not to wait long. The Messrs. Fort, the proprietors of 
the Oakenshaw Print-Works, heard of the success of his 
dyeing experiments, and offered him an apprenticeship in 
the colour-shop of their factory.e It was one thing to get 
inside a colour-shqp and quite another to get any infor- 
mation there. No workmen are mose jealous" of their 
arfaaa than: the fdtemen of colour.shops : thélr knoye 
ledge evenSo-day is almost entira empirical, and their 
secrets are invested with a degree of mystery which Js 
frequently ludicfously digproporfidhate to their value. 
After ten months irksome labour Mercer's indentures 
celled. The Continental disturbances of 1810 
uc disti disastrously upon all industries connected? withe 
the cotton manufacture, and the “Berlin decree,” which 
ld to th destruction of all printed calicoes and o e? 
goods of lish manufacture then in bond in 
European States, was severely felt by the Lanéashire 
printing estfblishments. Mercer was fórcêdefor a time 
abandon the calling ofa colour-mixer, and to returh to 


fortunately for Mercer, as it seemed at the time, he hada’ 





that, being wa ama i to procure a marriage license, he 


should be led to 4 gcondhdgd*bookstall in the market- 
piace to search for printed matter relating to'his favourite 
art. Ata tıme whenMary Wolstenholme might properly 
. consider him as*more anxious about the res angusta doms, 
he was engaged ın negotiating the purchase of “The 
Chemital Pocket-Book; or, Memoranda Chemica, ar- 
ranged in agCompendium of Chemistry, by James Parkan- 
son, of Hoxton.” This book, togetber with * The Tables 
of New Nomenclature, proposed by Mesgrs. De Morveau, 
Lavoisier, Berthollet, and De Fourcroy, in 1787," opened 
out a new world to him. e had,®t the very outset of 
his trials, conyinced himself that it was only by a thorough 
knowledge of the properties of dyeing materials, and of 
their bepavichr under varying conditions, that the opera- 
tions of fhe dyer can be intelligently carried on: he now 
saw that all this knowledge must primarily depend upon 
chemical science, and that it was on chemistry that the 
extension of his art must ultimately rest. This view of 
the relations of science to’ practice strengthened With 
Mercers experience. Years afterwards, when he had 
attained to fame, he was, called upon to exprgss his 
opinion concerning the necessity of techmical education 
in this country. “b entirely concur with ypu,” he wrote 
to a friend, “that for the preservation and benefit of the 
Bnrtsh arts and manufactures, the masters, managers, 
and skilled artisans ought to be better instructed in the 
rationale and scientific principles involved in their &pera- 
tiogs. Chaptal arked that ‘practice ig better than 
science' (Z.«. abstract principles), but when it is neces- 
gary to solve a problem, to explain some ghenomenon, or 
to discover some error in the complicated details of an 
“peration, the mere artisan 1s at the end of his knowledge, 
he is totafly at a loss, and would derive the greatest 
assistance from men of sciente.’ Probably no person 
waquid, from his own expenence, confirm the above 
emark, ùs regards the art of calico-printing, gore 
ily thanemyself” He observe that, “gs regards 
good practical men, no district could excel Lancashire ; 
but in all the processes, from the grey piece to the finished 
, Printepmbracing thirty to forty operations, both the 


e «ence and practical experience of the cleverest are 


iequisite to keep all things straight and to detect the 
cause of, andgectify, mishaps. . . . An amusing volume 
might be written about ludicrous mistakes, and equally 
ridicules attempts to reatify them.” ü 

Mercegs first important invention én calico-printing 
was made in 181% and curiously enough it was in the 
pplication of a coloy akin to that which fired fis 
ambitiqn to become wedyer. He found in the alkaline 
su#phantimoniates an excellent medium for procuring a 
bright orange colour ‘on cotton fabrics. Heretofore no 
good orgnge suitable fdr the use of the calico-printer was 
known. The best orange was made from a miare of 
'ruercifron yellow and madder red, but it was difficult to 
Aue it to other colours in the styles then in demand, 

qaser’s antimony orange supplied the want: jt was not 
Snly a fine colour in itself, but was capable of being com- 
tuned and intepspersed ın a great variety of styles This 
discovery led to his ie-engagement at the 
Works : after a seven-years’ serfice he'was admitted as 
a partner, Raving as £ co-partner, for a while, Richaré 
Cobden; and he jemained connected ith the firm until 
. i * 
g *e . ve . 
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its dissolution 1n 1848, when he retired from bifsiness with 
a moderate fortune. 

It would be difficult in the space at our disposal to do 
full justice to the many discoveries and improvements 
which Mercer introduced into the art of dyeing and 
prnting. His skill and energy led not only to the inven- 
tion of new styles and new colours, but to thedevelopment 
even of new branches af chemical industry. His applica- 
tion, for example, of chromium compounds pragtically 
created the manufacture of bichrome : when Mercer first 
began experimenting with this substance its cost was 
half-a-guinea an ounce; it is now produced by the 
hundreds of tons, and may be bought retail at less than 
sixpence per pound. Some of his processę are, of course, 
obsolete, but many are still in use: the “snanganese 
bronze,” for example, which he introduced jn 1823, seems 
to re-appear about every ten years,,and was in large 
demand some three or four years since. Mercer was an 
indefatigable experimenter : nothing is more extraordinary 
than his skill and inventiveness in the application of his 
new colours to the creaton of fresh styles or novel 
combinations; his genius in this respect was almost 
kaleidoscopic. 

One of the greatest improvements made by Mercer in 
the operations of the dyer was his introduction of the 
alkaline arseniates in what is called the “ dunging” 
operation, the object of which is to remove that portion 
of the mordant which has not become insoluble and firmly 
attached to the fabric,by the process of "ageing." The 
loosely-attached mordant, unless previously removed, 
would dissolve in the dye-bath, to the injury of the ffhites 
and the deterioration of the dyemg liquor. Of scarcely 
less importance was his method of preparing mixed 
cotton and woollen fabrics so as to enable the mixed 
fibres to acquire colourigg-matters with equal readiness. 
His observation of the extraordinary faciity with which 
certain “‘lakes,“6r compounds of alumina w&h organic 
colouring-mgfters, are dissolved by oxalate of ammonia 
led to the introduction of a method of using aluminous 
colour-precipitates in steam colour-work, whigh was ex- 
tensively employed in the East Lancashire print-works. 
And lastly, tis method of preparing stannate of soda was 
not only of service to the calico printer by freatly 
cheapening an indispensable agent, but was of consider- 
able pecuniary benefit to himself. 

Mercer's skill and knowledge were ungrudgingly given 
to the fellow-workers in his art, and he was constantly 
appealed to by the *calico-printers and chemical manu- 
facturers of Lancashire for assistance and advice. His 
acquafhtance with the literature of the abstract chemistr 
of his time was very remarkable. He had indeed all the 
essential qualities and instincts of the scientific mind: 
there was a certain comprehensiveness about the man, a 
certain vigorous graspeof general principles, and a large- 
ness of view which made his influence felt at once among 
men of science, There is no question that had Merger 
devoted himfelf to pure science he would have attained 
hardly less distinction than he has secured as a techno- 
logig. His method of work was essentially, scientific. 
Thus no soonet did he become acquainted with the 
doctrine of chemical equivalents than he hgd the 
strengths ef his chemicals and reagents adjusted to a 
simple relation of their equivalents. Mercer indeed was 
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one of the earliest workers in volumetric analysis; in 
1827 he devised a method of valuing bleaching-powder 
and bichrome by means of standard solutions. His specu- 
lations on the nature of white indigo, on the cSnstitution 
of bleaching-powder, and on the ferrocyanides and. nitro- 
prussides werq much in advance of his day. His theory 
of catalysis, which he illustrated by many striking and 
original examples, was extended by Playfair, and has 
been subsequently worked out by Kekulé as the only 
satisfactory explanation yet given of a very remarkable 
and interesting group of phenomena. Graham’s early 
experiments on the heat of chemical combination and the 
nature of solution induced Mercer to test the practica- 
bility of «fec the partial separation of different 
hydrates by some process of fractional filtration. These 
experiments, made, from a purely scientific stand-point, 
resulted in the disc&very of the mode of action of the 
caustic alkalies on cellulose, and led to the process which 
has come to be'known as “ mercerising," in which cotton 
fabrics are “fulled” by their contraction on treatment 
with caustic soda. Mercer appears to have been the first 
to notice the remarkable solvent action of an ammoniacal 
copper solutfon on cotton, which could be re-precipitated 
as almost pure cellulose by the addition of an acid. His 
habit of searching for first principles led him, as far back 
as 1854, to speculate on the relations among the atomic 
weights of the chemical elements, and the constitution of 
chemicalcompounds: he brought his views before the 
Leeds meeting of the British Association in 1858. He 
was œ early worker on photography, and devised several 
modifications of the cyanotype process adapted to printing 
on cambric and similar fabrics. 

Mercer was one of the original Fellows of the Chem- 
ical Society, and he was a juror of the Exhibitions of 
1851 and 1862. eIn 1852 he was elected into the Royal 
Society. Me died, ripe in years and rich*in the content- 
ment afforded by the retrospect of a well-spent lfe, on 
November 30, 1866, T. E. THORPE 





THE BRITISH INTERNATIONAL POLAR 
R EXPEDITION 


Observations of the International Polar Expeditions, 
1882-83: Fort Ras. 326 pp. 4to, and 29 plates. 
(London: Tiübner and Co., 1886.) 

T the Polar Conference of Viegna in April 1884 it 
was declared to be very desirable that ehe results 
from all the circumpolar stations’ should be published by 

(hristmas 1885. This time was not kept strictly by any 

of the parties. The first Report completed was that of 

Lieut. P. H. Ray, of the U'S. Army, for Point Barrow, 

which appeared early in 1886, and this has now been 

followed by the present volume, which came out in 

August last. rz 
Phe other Expeditions, however, have not been idle, for 

several have 4ssued portions of their Reports: eg. the 

French for Cape Horn; the Russians fbr Sagastyr at 

the mouth 9f the Lena ; and tbe Austrians¢or Jan Mayen ; 

while p. recentlf the Germans have announced 
the publication of the results for their two ,stations— 

Cumberland Sound and South Georgia. . 
The British Expedition was from the outset at a gerious 

» [A 


e í * 


disadvantage It was ndt fin Leila, 1882, that the 


definite sanction of the Government was obtained *and* 
the party were obliged to sail from biverpool on May II 
in order to catch the Hudson Bay Company's convoy 
from Winnipeg. Accordingly the time available for pre- 
parations and tramingewas extremely short, end no 
epecial instruments could be made. è 

The party consisted of Captan (now Major) H. P. 
Dawson, RA, with two sergeants and a gunner of the 
same service. The journey was prolonged and fatiguing, 
lasting three months ad a half, and the Expedition only 
reached its destinatjq@n at 10 p.m. on Augyst 30. Only 
one day was thus available for unpacking, &c., before the 
regular hourly observations commenced. r : 

The start for the return journey was made wxin three 
hours of the time of the final observation, and even then 
it was only owing to a fortunate shift of wind on Lake 
Athabasca, which openeg the ice and allowed the boats to 
get through, that the party was able to reach Manitoba, 
with its baggage, in Octgber.e Otherwise the instruments 
must hgve been left behind for some months, as the 
Expedition must have completed its journey by sledge. 

The observgtions have been discussed in strict accord- 
ance with the International scheme, the units employed 
being metric and centigrade. The magnetic discussions 
were catried out by Major Dawson in conjunction with 
Mr. Whipple. The meteorological work was intrusted to 
Mr. R Strachan and Mr. John A. Cui ts, ofthe Meteopo- 
logical Office. 

The magnetig observations are specfally interesting, 
from the proximity of the station to the magnetic pole 
The disturbances were therefore of great frequency ande 
violence, as will be seen from the plates to the volume. 
The auroral journal also affords a copiaus store of infor- 
mation on that subject. íi 

Thg following few ré&ults, which we extract from the 
observations made by the Expedition, will be of interegt 
to our readers :—  « x 

The barometer at Fort Rae varied between WI mm. 
(30°35 inches) and 721 mm. (28°39 incheg), with «ag xi- 


mum daily range of 24 mm. (o'94 inch), and the least of» 


0'7 mm. (2703 incb). 
The bighest thermometer-reading recorded by the Ex- 
pedition was 25°6 C. (781 F.) whilst the lowest was 
— 44"*6 C. (— ge 3 F.) in the aw, the terrestrial radiation 
instrument registeging — 46°5 C. (— 521 F.) ẹ ° 
On the coldest day experienced (Jdhuary 3) the mean 
tefhperature of tH - 
(— 43*4 F®, whilst that deternsimed for the hottgst day 
(August 13) was 19°9 C. (67°8 F.), giving an extreme 
range of average daily temperatufe"of 618 C. (111? F.). 
The highest mean velocity of the wind recorged any 
day was 8 5 metrgs per second (19 miles per hour) from 
the north-north-west. * z 
The average magnetic declination at Fort Rae w 
Yo? 20 E.. the extreme change observed in the dugal 
fange being r1? 27. On the most quiescent day th& 
angular motion of the needle was O° IT, both*valyeg 
largely exceeding movements observed in theSe latitudes. 
The dip or imclinatibn of the needle was 82° 5 
whilst the measured values of the total and' horizon 
"nagne&c forces evere o and 008 electrical units 
respectively. oy 
e? ° 


twenty-four hgurs was — 41*9 C? . 


mat bampa aa 


PHE cartent numbas of this oua Paraben ga e 


qud BNE 


SHELF "n 


*wWafkral History, its Rise px in Britain, as 
developed by the Life s’ of Leading 
Naturalists.” By Alleyne ON icholsee, M.D., D.Sc., 


Regius Professor of Natural History in the University 
of Aberdeen. British Science-Biographies. (London 
ard burgh: W. and R. Chambers, 1886.) 
Tuns little *bctavo volume of about 300 pages is a readable 
book, and accurate in its informatioh as far as it goes. But, 
besi ing sketchy—which is no deuhj a fault inci- 
dental to the form of the series—it is strangely ill- 
balanced. In the first place,-the author has travelled 
beyond the limits of his ttle giving biographical 
sacs of Aristotle, Linnzeus, and Cuvier— 
Paredes more than a of the whole 
ee of “Briti Sens Bing » with which 
they ark (ien See ext place, as regards the 
“British Science- ae hi are given, there is 
no proportion observable between the relative magnitudes 
of these British biologists and the amoant of notice which 
is ively bestowed: Runn Mg the eye over thestable 
of contents, wo find that separace chapters are devoted to 


eleven “leading naturalists of¢his coun unge inen of 
course, must be understood by his gen reaglers, for 
whom book is d ed, as represengng what, in the 


aftthor’s opinion, e eleven test names in the 
records of British biology. Yet six of thése names are 
Sir Hans Sloane, Gilbert White, Alexander Wilson, 
William Swai Edward Forbes, and Robert Cham- 
bers |- Totaro oniy the frat ani lasi or tee penen S 
surely when a whole chapter, with a portrait, is devot: 

to on RADE Slaa T is remarkable that no mention at 
afi should be € of Sir Joseph Banks ;* or when 
another whole chapter is assigned to Robert Chambers, 
we should nowhere encounter the name 8f Robert Brown. 
It appears to us that when a Professor of Natural History 


undertakes to po his science, his aim should be to 
place .before w this writer calls ^ unprofessional 
readers” a trie gonception ofyhe merit that attaches to 


solid work in science, as ed from the celebrity 
graceful writer or to an interesting 
He exar p pei to rašo the 


pular mif to ee eee he 
ribs asus pean esit 
of oS nog! Sr dis tae boca the aiu oh Rn 
Nig —and in his he says as much—in our 
n he ha shot wide of his mark. But, as before 
*o if his object has been to produce a readable 


assemblage of short biographies, calculated to suit the 

popular we should say he has every reason to be 

-satisfied with the result. : 

e EIL. Tee (un ahs Society of 
Engignd. Part IL, I (John Murray, Albemarle 
Street) z 

excellent 
thee 


is perhaps no art or eceupation which sf requires 
-lucidaHon from so y sciences; hen e varied 
natureef the bill of fare pro vided by the Tournal Com 
mittge of the Royal Agricultural Souety. [neproof of 
on we may take the contents of the entire 
volume for 1886, the second part of which lies before us. 
E en is treated of in papers upon foot-and-moufh 
; Pasteur and his work ; parasifes, by the 
"late g Spencer Cobbold, M.D.; and abortion in cows. 
eAmatomy and physiology aro the topics in Prof. Brown’s 
paper u n organs of the animal body, their form’ and 


il on of the wide limits of agricultural 
the varied knowledge required of its professors. 


and botany fre y represented im 
opo by Mr. ers and Dr. J. ‘gustan Voelcker. 
- Entomo in the form of qnem on, the 


recent 
the hens of Mins E. A. 


ance of 


Hêsgian fly, is 
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fairly hopeful paper as to the introduction of this 
tion into England. 


pe 1886 
Ormerod. Social science is illustrated by Mr ae 
Jenkins’s report upon farming and id by Mi 
in reformatory and industrial schools, and e 
the reporg of the Judges on the Exhibition of 
at Norwi 

The more immediately agricultural information is 
embodied in many interesting papers, am which may 
be mentioned continued reports upon field and feeding 
experiments at Woburn ; experiments on ensilage con- 
ducted at Crawley Mill "Farm, Woburn ; repor? on the 
prize-farm co fitions in Norfolk and Suffo 1886 ; the 
report on the Exhibition of Live-Stock at Norwich ; "and 
lessons from the winter of 1885-86. 

The number issued during the past month also con- 
tains the examination papers on icultural education 
set during the present year, and much statistica] informa- 
tion useful to agriculturists. With such a lage mass ot 
material at it is by no means eagy to compress 
remarks into the limits of a short nojice. The names of 
tbe authors of the various contributfons is a guarantee of 
their value, and any person who desires to keep with 
scientific agriculture, whether actually in agri- 
cultural ia rode MU di wel d oie Dia 
pages. The most interesting papers, and those containing 
the newest information on subjects of vital interest to us, 
are as follows :—(1) An inquiry into several outbreaks of 
abortion in cows, by C. J. B. Johnson, L*R.C.P., who 
traces most of the cases to the presence of ergot (Clavi- 
cops purpurea) in grass and hay. (2) Report on ensilage 
tl inovad ts, in which the ts are less favourable to 

ovation upon old-fashioned practice than some of 

of the movement could wish. Silage isfound 

ar i to homely, honest hay and roots. It is true that 

silage made from | oats showed a distinct superiority, 
but the question still remains open whether these 





ined 


oung oats, sacrificed while in the green stage, mi not 
ve develo into still | eec A ne p 
pb oom and fru ee dier ei 


hance a hundred-fold. Promoters of 


lit Cro eU ncn dU Iu 
moy a@urate fests brongt: to bear upon their 
hobby. "No dgnbt they will be equal o the occasion. 


The prize-farm competition is, as usual, interesting, but 
itis a matigr of regret that, in such a noted county as 
Norfolk for , the best-known agriculturists, whose 
farming has been admiration of their cqgintrymen for 
generations, should apparently have held ‘aloof from the 


competiti The first prize was awarded to a suburban 
farm cl to Norwi and but little can learnt 
from management carried on under quite exceptional 


It is also a able officials 
of the Royal Agricultural ae ae do not insist upon 
a greater uniformity in the reports of their judges in 
the matter of statistics For p of com nit 
would be well if some tabular statement could made 
out, as for examp as to the amount paid in rent, in 
labour, fi -stuffs, and trade expenses ; also as to the 
gros®and net produce per acre in each case; the yield'bf 
corn in bushels, and of roots in tons; the uses made qf 
straw ; the amount of work expected per da from horses 
and men ; the hours of labeur ; the rate ok payment for 
day and for task work, &c. Tho reader looks in vain for 
any such comparisoms, Statements ing them he 
finds in respect of this or that farm, any plan by 
which he may compare or note exremes and m dE 
looks forinevain. Considering the many years in w. 
prizes for the best-managed farms have Rd 
a matter for wonder that it is simply impossible to con- . 
struct any co ive statement as to pointwof manage- 
ment in the numerous farnfs and reported upon. 
Lastly, we must notice Mr. H. enkins's repo on the 
cultivation of tobacco in the north-wést of Europe, a 
tiva- 
It would ill become the able secre- 
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tary of our greatest Society to throw cold water on any 


suggestion made for the good of agriculture, especially in 
these sad times; but alas for the frosts of June, July, 
August, and September, which most of our 


carry 
in their bosoms! Gardeners and farmers know them and 


dread them. Our summers are not to be relied upon, or 
we should gro# tobacco—ay, and grapes! 
JOHN WRIGHTSON 


Madada ; an Historical and Descriptive Account of 
sland and its Former Dependencies. Compiled by 


the 
Samuel Pasfield Oliver, late Captain R.A. Two vols. 
(London: Macmillan and Co., 1886.) 


CAPT. OLIVER has made a useful compilation of information 


on Madagascargp allits aspects. The compilation consists 


largely of extracts from previous writers. Capt. Oliver him- 


self visited Madagascar a good many years ago, and has 


naturally takerfmuch interest in the island and its people 


ever since. Itis evident these two volumes must have 


cost him much labour, which will no doubt be appreciated 
by those in search of information on Macer ina 
e 


handy form. After an historical sketch, th 


and natural history. ese, in 


ducts, ethnolegy, manufactures, administration, trade and 


finance, bibliography and cartography, and a very long 


chapter, with appendixes, on the Franco-Malagasy war. 


The work, we should say, is exceedingly well supplied 
with maps and plans, of which there are nineleen 


altogether. 





e LETTERS TO THE EDITOR 


[The aster docs mot hold himself responsible for epinsons ex- 
Dressed by his correspondents, Neither can he undertake to. 
return, or to correspond with the writers of, rejected mans- 


scripts, No notice is taken of anonymous communications. 
(The Editor urgently requests corres 

as short ible. The 

that tf impossible otherwise to insure 

of communications containing interesting and novel facts.) 


e 
An Ice Period in the Altai Mountains 
M. B. VON GoTTA, who once visited the Alta: Mountains, is 


decidedly of opinion that there are no traces of the Ice period 


on this range. But at the southern part of the 
there are some large glaciers and many udges 
eternal snows, there are undoubted traces of a mi spreading 
of ancient | Soe At least this is the conviction I brought 
back in 1870 from a rapid examination of nearly the same 
localities as those which have been recently visited by Mr. 
Bialoveski. 

The deposits of e glacier may be observed, far more to 
the south, on the es of T: y andeSaoor, the southern 
limits of the basin of the Irtysh. ere are not now arp glaciers 
on e arbagatay, but some sporadic snow-spots. As to the e 
of Saoor, it attains to the height of 12,500 feet above the Sorel 
of,the sea, and snow always lies there in large masses. But 
there are no glaciers, properly so called. 

Along the northern declivities ef these mountains there are at 
many places large deposits of boulder- or cobble-stones, in great 
part composed of granite, which forms the crest of both ndges. 

e boulders are of various rocks and of different sizes, from an 
inch to some feet in dmmeter ; and they are mingled together in 
complete confusion, the “small boulders being gegerally well 
rounded, the ones imore angular, and the intervals bei 
crammed with clay and sand without any traces of layer or 
assortment. ‘The relation of these d ts to tht neighbourmg 
defiles ıs in mfist cases incom ble. Onlyeat the sourfes 
of the River Kenderlik the boulders lie as if the ice which had 
carried thgm down had bat lately melted. Here, instead of the 
sections of defiles 1n the form of the letter V, we find, zeginning 
from the elevation of nearly 3000 feet above the level of the sea, 
a broad defile with transverse section in the form of the letter U. 
The Walls «or cheeks, as the Rusains call fhem) of this 


Ajai, where 
covered with 
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volume 
is devoted to geography, topography, climatology, geology, 

Th the second volume, are 
followed by chapters on natural and agricultural pro- 


fo kep ther letters 
* ex kis space is so great 
£ CDS. 





. . 
defile are comppsed of P UUPP AER oP sandstone and lime- 
stone (probably Tertiary deposits), replaced, nearer to the crlstsy* 
at first by diorite adesse. by te. The bottom of the 
defile is filled up with a close layer of bouldesstones, many of 
which reach some Io feet in diameter, the greater number being 
of gray granite with dark ellipsoidal inclumons. Just the same 
i Doria the ais ot Saoor. To the height of 8wÓq feet 

e fefile rises steeply enough ; but after this limit «he - 

on becomes more faint. Righe up, the defile broader, 
and at the height of 10,800 feet it is stopped up by two deep 
valleys crammed with close mow, and surround 
snowy peeks The full of the layer of boulders reaches 
some ten English miles, a direction from south to north. 

The Saoor chain is a post-Tertmry elevation, but the Altai 
ange certainly arose afe most remote time. gt must have 
formed dy land since the Cretaceous formation at least. Here 
might be found the solution of the question whetĦer there was 
on the earth an ice period mors ancient than that of which we 
have evidence in the ice-deposits of Europe and Morthf Ámenca. 
Some facts observed by myself seem to "ne to show that the qued- 
tion must be answered in tho affirmative. E. MICHAELIS 

Oostkamenogorsk, November 3 

e 


How to make Colourless Specimens of Plants to be 
preserved in Alcohol 





Many Slants € a brown colour when if alcohol 
for on. e colouring-matter is soluble m the 
alcohol, partly mot, and is the product of thf oxidation of colour- , 


less substances of the cell-sap. This unpleasant change may be 
prevented in a very essy manner by using acid alcohol. To 100 
parts of common stronz alcohol add 2 of the ordinary con- 
centrateg solution of hydrochloric acid of the shops. Parts of 
plants ught into this liquid. while yet living will become 
absolutely colourless, or nearly so, after the alcehol has besp 
sufficiently often tenewed. Such parts as already had a bro 
colour before, being brought into the mixtuye, usually retain 
this character. e 


By this method colourless specimens may be made of such 
planis as Orobascke and Monotropa, which, when treated in the € 
manner, always become of a dark-brown tint There 
are only some species with cpriaceous leaves that cannot be 
treated with success with the alcohol ; coMurless specimens e 


of these must be made by plunging them into boiling alcohol. : 
The acidity of the wit here recommended if nearly 

o'2 At. A greater uty of acid is neither noxious, nor ° 

does ıt ımprage the effect. A lesser qpantity was many casese 


found not to be sufficitntly efficacious e specimens may 
remain for months, perhaps for ever, ın the acid alcohol without 
any injury. : ere 

If the alcohol, ‘after having been used, is to b#decolouiMf by - 
distillation, the acid should be neutralised by'a previously-deter- 9 e 
mined quantity of ammonia or carbonate of soda. 

Old specimens, which have become brown in consequence of 
being treated in the o manner, cannot, as a*rule, be de- 
coloured by umng the acid alcohol This, however, may often 
be done by adding to the alcohol sonf* chlorate of and 
some sulphuric aad. e Huco De Ķrizs®? 

Univermty of Amsterdam, December rt e 

e e ° . 
e * . e 
Virtual Velocktias . 

DE MonGAN in, his ''Differential and Integral Calculus, . 
p. 501, says :— i | 2° 

'' The principle of virtual velocities, like all other fundamental ° 

rems, has had no proof given of it ın the admission of which 
writewegree. Fyom its universality.and simplicity ıt may be 
supposed to be.rather the expression of some axiomatic uth ° 
than the proper uence of first principles by means of a 
lomg course of regular deduction." . ec 
ould yog kindly allow me to submit to your readers sie 
following attempt to bese the piinciple of virtual velocities and " 
D’ Alembert's principle on easily admitted axioms? M C 

(1) The fewer of a force imparted to any rholecule is (or is ° 
measured by) the product of the force itself, and the effective 
&mponent in the lin&of the force, of the velocity of the molecule : ° 
to swhich the force is imparted, and $ pomtive ct nera ecs 
socordingly as the fogce and the effective component the 
Weg are in the same or opposite inpia ad K . 

(2) The power of a system of forfes, whe imparteddo the a . 

[I . . ® 





150 


NATURE 


[ Dec. .16, 1886 





same or different ret A Ne algebraical suy Of the powes 


e Qf the individual forces. 


. the idea of the transmission of force, whether the result is moti n 


e 


From the parallelogram of motions it follows that— : 

Prop. L The owes of the 1e-ultant of a system of foices 

ipe to & single molecule is equal to the power of the forces. 
ence— 


Com. 1. If the forces imputed to a molecule are in equi- 
Lbiam their power for any actual*or hypcthetical motion of 
the molecule is zero. ee 

Cor. 2. If the forces imputed to a molecule are not in equi- 
librium, their power for any motion in the direction of the 
1esultant 1s positive. * o 

Definition —A system of molecules is said to be ive for a 

ven motion when for thaf motion the power of its inteinal 
Orces is zero. 

Piop. IT. Phe power of the externs forces of a system for 
actual or hypothetical motions for which the system is passive 
is equa] to the power of the resultant motions of the several 


molecults.of the 
eFor (by Prop. L.) the power of the resultant forces for each 
(and therefore for all) of the molecules is equal to the power of 


the external together with that of the internal forces, but the 
latter, in the case of the entue systeg, is zero by hypothesis. 

Cor. I. If external forces be imparted to o passive system at 
rest in a given position sueh that jor any hypothetical motion 
through position the power of sch forces is zero, the system 
wil pun at rest. 

For if motion ensued, the resultant and therefore 
tħe external forces would have positive power 
which is contrary tot thesis. 

Cor. 2. If external forces be imparted to a passivo system at 
rest, and be in equilbiium, the power of these forces for any 
hypothetical motion of the system through. this position of 1est 
1s rero. 

For as the whole system is at rest each molecule f. rest, 
apd the resultant fæces of the molecules aie ajl of them zero, 
whence their power and therefore that of the external forces 
(Prop. 1.) i» zero? 

It will be seen that Prop. II. s (or is equ alent to) D’.Alem- 
berts Principle, and its two corollaries constitute what 18 called 
the Principle of Virtual Velocities. 
urged that this me:ely relegates the difficnlty to 
motions sygtems are peswve. This really, 


e. 
(Prop L) 
for such motion, 
e 


i panite 


duce or 


bert’s principle and the piinciple of .viitual velocities 
d P P P 
e 


or equilibrium. D’Alembeit’s principle is the most eral. 
The principle of virtual velocities ıs to it what Madannn’s 
theorem is to Taylor's. 

II. ve is more conv 


impsessed forces. 
Lapiange’s proofof the principle of virtual velocities and its 
e pod ons are altogether too artificialend unsatisfactory® 
Ld Cape of Good Ho. ii B GUTHRIE 
e 


Tbe form in which it is given in Prop. 
ent for use than that m which it 1s 
e resultant foicess 1eversed. balance 

. 


* Recent Gales * 


THe gales of Octobe» 16 and Decembe: 8 varied cons .derably. 

In the former gale there weie constant oscillations, from "004 te 

e "Olqyof an inch, every 30 seconds betweeh 1 am. df 2am. ; 

whilst in the December gale there were no oscillati but 2 

constant fall that was most 1apid during squalls, The difference 

WR the dry and wet bulb thermometers in the October gis 

* only a quarter of a d whilst in that of "December it 

excegied fiom 24° to 34° (or a difference of Tom thuteen to 

ə aghteen mag peat). Du the gale in October, 1'160 

inches of idin el, and in that of December 0°758 ofan uftch. 

"The lowest reading (corrected fer tempeigtuie) of the barqi 
e meter at 59° feet above the sea was on October 16, 28°019, an 
on Dem r 8, 27-697 inches (this oscurred at 8 p m ). ° 

The barometer geduced to sea-level was less than 28 5 inches 

from 11.30 a.f. ofethe 8h wll 8.15 am. of the 9th (or nearly 

-e 7 . e 
e 








—— 7 


at hours) The October gale was W.S. W., and the December 


gale W. 


Barometer 
e Hour reduced to Temp, Wettglb Diff 
sea-level A . . 
Oct 15, 4.15 p.m. 28 380 49° 49°5 o'2 
16, 12.15 a.m. 28811 47° 47°6 oa 
215 » 28 699 ° 
45 05 28'591 47'2 470 oa 
30 » 28:668 47 4715 oa 
I00 p» 38744 478 476 *oa 
2.45p.m.  a28'94r 478 476 02 
50 yy 29042 478 458 ro 
Dec. 8, 220a.m. 29'212 
S399 5 2e 
5 » '596 
IOO ,, 28'561 403 @387 1'6 
2.0 p.m. 287431 403 3745 28 
3-30 5» 28°378 | 373 347 26 
6.0 , 23 7 . 
39905 28:27 .* 
© n 28:273 397 37'0 277 
90 » 28:236 
9, 12.30am. 28327 370 334 3% 
245 , 28 297 
5.50 s 28° 
10.0 s 28 4o 3897 33 
To pm. 28'987 
Io, IO'O am 29°339 41'6 386 30 


The last gale commenced at 1 a.m. on the 8th (with constant 
of hail and rain), and was most violent from 4.45 p.m. ` 
8.30 p.m. . 
Thunder and lightning occurred from 11 a.m. till 11.30 am. ; 
and from 4 p m till 4 40 p.m. on the 8th, and from 1.35 a.m. 
+ill 2.45 a m. on the gth. 

Much damage was done to house-roofs. Very few trees were 
blown down here, for in this situation trees ar better 
prepared to rest gales. About 11 feet of the top of a large 
specimen of Picea Webbiana was destroyed. E. J. LOWE 
Shirenewton Hall, Chepstow, December I1 





e e 
Note on theeManipniation of Glass fontajning Lead 


IN reading Mr. Shenstone’s very useful little treatise on glass- 
blowing (rfhewed in NATURE of the 9th ies p: 123), I have 
failed to notice any mention of an ent which I have found 
very useful for dealing with English nass ceqtaming much 
lead silicate ; althoug y prefer for most purposes the 
readily fosjple ‘‘soda-glass” used probably every where except in 

land.* 

f course, all ordi flames, such as those of tht Bunsen 
burner and the blow-pipe, consist, in part, of reducing gases 
which cause the separation of lead from glass introduced into 
them. This reduction can be prevented or remedied, as Mr. 
Shenstone says, by holding the glass a little in front of the 
visible ame; but there ıs ın this region hardly enough heat to 
do all that 1s required 1n the manipulation of the giam 

If, hovaever, en instead of air 1s used in a Herapath blow- 
pipe, the resulting e has so little reducing power, that lead- 
can be safely held well within it; and this is the flame 
C always use in dealing with such glass. , 

It is true that oxygen 1s, at piesent, rather more expensive 
than air ; but ete not all, boratories have a supply of the 
gas, either in a gas-holder or a bag, for the optical lantern and. 
other ; and «vith it the manipulation of DEUM 
becomes wha: shavi ig is, in certain advertisementi seia to 


“al a MADAN 
Eton College . 


P.S.—The oxy-coal blow-pipe is also extremely useful for 
difficultly-fasitfie *' com on-tubing." Bulbs of fair sze can 
bd blown, ang nde-j ions, &c., made in tMés glass, with 
almost the same facility as in ordinay, ‘‘ soda-glass.” 


1 The bat of this kind is that used Gelasies, Alvergnias and 
others, for 1 specimens glase-wock ; but doubt if 
gias of tho same excellence, in regard to fusibity and freedom from any 
teadegcy to dewrify, m generally procurable. » . 

"e 
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Fireball of December 4, 1886 themselves te passing od and fre most favougibl 
THE firebell seen at Stonyhurst College, near Blackburn, on | Placed for dispersal by means of birds. The particu] 


Decem escribed in NATURE of December plant with barbed seeds which Iedesctibe under this 
p I rd m eM de follows = i a category has not, I believe, been P E before; but 
1886, December 4, gh. 17m., meteor 9. Path from | it is deserving of notice, as it fully meets all the require- 
184° + 52° to 19 "+47, erswift. At the point 180° + 5ol* | ments incidental to this form of dispersal, and, mgfeover, 
it left à short b t streak of abonat $°, which remamed visible | I have had, for some yefrs, very favourable opportutfities 
to the eye for Ij minute. The meteor gave a distinct flash m | of $bserving its behaviour. This plant is Uncia 'amaic- 
the moonlight, and the streak was projected just where the ensis, Pers, (Cyperacdte), which grows in damp places in 
maximaf outburst took place. i the mountains of Jamaica, at elevations of $000 to 6000 
p pane a preliminary as ian of the ACE feet. Itis geherally found overhanging small pools of 
i a two places, fiom w it appears that the stagnant water or onebanks of mountain rıvulets. Its 
, When first seen at Bristol, was some 64 miles vertically over lend : k hen fine literally bristl th 

a point of the earth's surface near Faindale, m Yorkshire, | Slender tapering s rege when Tipe, literally bristle wi 
Travelling to south west, it evolved an endming hght-streak | long exserted rac each shaped Someshing like a 
when 49 miles high, near Thirsk, and disap near Otley, | Shepherd’s crook (hamate), but with the h It so 
at an elevatien en miles. closely fitting and elastic, that, if drawn along the ck of 
These values are denved chiefly from the Bristol observation, | the hand, it would grasp and draw out the fine# hairs. 
but hey are sonféwhat uncertain, because the meteor was at a | Now, such places as are afffcted by this Uncinia are also 
ce from yat city, and appeared close upon the | the frequent resort of numerous birds that come there to 
drink or bathe, or to seek coolness and shade. In the 


sensible horizon. According to the Stonyhurst path, the figures 
are less, the streak being computed at a height of 42 mies near | case of migratory birdseend especially those that cover 
long Gistances in their flight, the high lanak are generally 


Thirsk, and the end point of the meteor, near Otley, is ındi- 
those first touched. Thig*s deubtless owing to the eleva- 


cated at only 19 miles above the earth, The observations are 

LIEBT discordant in altitude. The exact place of the stieak tion at which they fly to escape surface-currents or local 

given y both observers, and if we adopt a mean height of b Tha fi cod binds fr th eh (th 
45 miles we cannot be fa: wrong objects. vg often noti 1 om the north (the 
The appaiemt radiant-point derived from the two paths is at | United States) on their way sout ang agaid birds frofn 
137° + 59° Before seeing the Stonyhurst observation, I attı- | the south retarning to the north in early spring, fre- 
buted the fireball to a shower near 8 Urso Majoris, at 162° + 56°, | quenting the high lands of Jamaica, and resting there for 

- from which I saw many swift streak-leaviog meteors at the end | a time before continuing their journey. Some such birds 
of November and of December, both in 1885 and | have been easily caught by hand, so exhausted were they 
1886, I have a strong suspicion the observed paths of the fire- with tr long flight In two instances I have found 
ball are slighUy in error, both as to direction and length, and | small migratory birds so completely entangled in the 
hooks of the Uncinia (Gardener's Chrorttcle, 1881, p. 788) 
that they were unable to extricate themselves ; nar unless 


that the 1adiant should be near 8 Ursa, In this case the motion 

would have been from near Guis h to Harewood at heights 
set at liberty at ehe time, would probably have died in 
that situation. In these instances the hooks of the 



































of abow 68 and 27 miles, but this does not differ materially 
from the course pleneusly asngned. 

Tn presence of the doubts as to the fireball’s exact path in the 
air, it 1s most destrable to hear of further observations, and 
Te-investigate it. E W. F. DENNING 

Bristol, December 11 


no benefit would arise to the plant from the death of the 
birds, but only in the rempval of the ged to another 
poe Larger birds, of course, would not be caught; 
ut on the other hand, if they came within reach, of the 
Uncini, they could hardly get away without detaching a e 
large number ofthe friftts an Te in theta wherever’ 
they went. “In the case of the i 








e 
THE DISPERSION OF PLANTS BY BIRDS 


^[ HE part taken by birds in the dispersiof of plants 
is one of great interest in view of the diff- 
culty of aedbuntng for the appearance of certain 
species in remote islands, no less than in localities 
nearer to each other, or divided by such bfrriers as 
mountarf-ranges or deep seas, This subject has, more 
or less, engaged the attention of botanical travellers 
from the time when Darwin published his classical 
“ Journal of Researches,” nearly fifty years ago, down to 
the publication of Mr. Hemsley's “ Botany of the Chal- 
lenger Expedition,” Part I., which was issued as lately as 
last year. In the careful summary @ plants probably 
distributed by birds, Joc. cit, pp. 44-49, it is tioned 
that seeds may be carned by birds in either of etwo 
ways First, by seeds, especially those provided with 
bdtbs and hooks, attaching themselves to the feathers of 
birds, and, in the case of aguatic or burrowin birds, 
being embedded in mud and thus carried Borde ally 
outside ; or, secondly, by seeds swallowed by frugivorous 
birds being for a time lodged within, and dejected after- 
wards in such a state as to be capable of germination. 
My ebject now is not $ treat generally of this subject, 
but to place ongecord two remarkable and striking in- 
stances where seeds carried and dispersed hy birds have 
come immediately under my own observation. The ex- 
amples which I shall here describe will, I believe, show 
clearly that birds are c&pable of acting as very effective 
agents in*the dispersal of plants, and that the rexults are 
80 apparent as to be placed beyond reasonable doubt. 
In cases where seeds of a light character are provided 
with barbs or hooks, they are well adapted fòr attaching 


*. 4 * 


cinia, there 1s present 
nearly every condition necessary to secure a very com- 


1s possessed of light portable seeds easilyecarried 


‘are provided with highly specialised hooks which effec- 
tually grasp anything that comes within their teach ; and 
lastly, the plant affects just those places which are visited 
by birds, and seldom fauls to segure a sure and tgusty 
camer. It follotvs, as a matter of course, that Uncia 
Jamaicensts is foun& plentifully distributed in th& track 
of nygratory birds, apd is found in sim situaftons in 


Venezuela, Ecuador, &c. * - » 

So much for seeds with barbs and hooks. We now 
come to the secoftd class of seeds mamely, those which 
are swallowed by frugivorous birds and dejected in a 
Mate suitable for germination. The most stnlaing ex- 
ample I mow of the dispersion of such seeds, and of the 
results which immediately follow, are shown in connecfion 
with the pimento industry of Jamaica, which, as shown 


frugivorous Birds. The pimento of commerce is the dri 
fruit of the pimento allspice, or Jamaica pe pereree 


article* (although the tree itself is widely distributed 
both in the West Iadies dhd on the mainland), and the 
e of the exports of pimento from Jamaica dave ° 
reached (in 1880) a tptafof 100,000/. This 1s probably the 
lgrgest spice industry in the world, and, jf repeat what is 


Uncinià Ped their proper function ; for, obviously, * 


the mountains on the mainland ineCentral Amenca® * 


below, depends entirely for its existence on the offices &. 


(Pimenta vulgaris). No other country, sypphes thi} e 


from one locality to another ; in the second place, the seeds ® e 


mentioned above, it 1s wholly depgndent upon the action ~ 


plete dispersion of its fruits. The plant, in the firat, Me ern 
out s 


` ndicujaresides. It was audibly roaring, and 


vol. íi. p. 67, published about the end af last century, it is 
stated that “the usuti method in forming a new pimento 
plantation or ‘pimento walk’ is nothing more than to 
appropriate a piece of woodland in the neighbourhood of 
2 planfition existing ; om in a country where the 
scattered tees are found in a native state, the woods, 

which being fallen, the trees are ered to remain on 
the ground till they become rotten and perish. In the 
course of twelve months after the first sgasons (rains), 
abundance of young pimento plants will be found growing 
vigorously in all parts of the laf, being without doubt 


produced Tipe berries rerik ue by the birds 
while the fallen trees, &c., afford tikin both shelter and 
shade.” Ia foot-note it is added that “birds 


T 
devom'ghe ripe seeds of the pimento, and, muting them, 
pro e thése trees in all.parts of the woods. It is 

ought that the seeds through them undergo 
some fermentation which fits them. better for vegetation 
than those gathered immedia from the tree." The 
present plan for forming pimen lantations in Jamaica 
is exactly as described n fact, the planters firmly 
believe that no other plan is likelp to produce good pimento 
walks, elthough it has been shown by exp in the 
Rotanical Gardens that by careful treatment plants of 
pimento can be waised in nurseries in numbers, 
exactly as any other economic plants. It remains, how- 
ever, that all the present pimento plantations in Jamaica 
have been formed by the action of ivorous birds, and 
to this cy alone we are indebted for the commercial 

of a most.valuable and wholesome spice. 


Supply 
e Kew, December 3 e D. MORRIS 





SOUNDING A CRAPER 


THE following is a brief account of my third ascent of 
Agama Yama, an active volcano about 75 miles 
north-west from Tokio. first ascent was made in 
Te seeing of 1877. The timè we stayed on the summit, 
which js about 8800 feet above sea-level, was exceedingly 
short, The crater looked like & bottomless pit, with per- 
ching 


hurous vap@ur, threaten- 

ing suffocation to any living they might envelop. 
The drifting of these vapours across the snow, with which 
ee beet Dae of the mountain was covered, had ren- 
dered it so bitter that we were unable tp use it as a means 
of quenching our thirst. A quantity of this snow was 
carried to the bottom of the mountain in a handkerchief, 
where it Was bottled, and carried to Tokio for chemical 
examination, The examination, however, only yielded 
water; from which it was concluded that the lique- 

iow of the snow had been Work How by heating 
over aoire, and Whatever it was that had given the snow 


forth enormous volumes of sul 


e ° “ts peculiarly bitjer taste had been evaporated. * My 


* convinced that 


e hough I 


* mogntain the 


next visit to Asang was in tfe spring of 4:86. One of 
the “chief objects of this expedition was to satisfy a 
curiosity which hag arisen with regagd to the depth of 
the crater. Many visitors to the summit reported that at 
favoureble moment, when the wind had blown the 
steam to one side, they had been able to see Jownwards 
to*an enormous de One set of visitors, who had 
remarkable opportunities for making observations, were 
if the crater was not as deep as the mqnn- 
ain is bigh above the plain from which it rives (5800 feet), 
it gust at least be from 1500 to 2000 feet in depth. 'Al- 
, provided myself with sufficient wire and 
rope to Solve this problem, owing to the'inclemency of 
the wedther and the quantity ef moy -then lying on the 
tion proved a failure. One of our 
number had to give up the attempt to reach the surftmit 
at about Gpoo feet above*sea-leve® while I :nd my ‘re- 
maiping compalion ony reached it with great difficulty. 
Our stay was vezy shofts The wind, which was af times so 
e 


162 ! | NATURE [Dec. 16, 1886 
eaf fitgivorous birda InL ’s “ Hortus S amaicensis," Eas that we were often compelled to lie down, ren- 


it im ible to approach the crater, and after a 
pi rest we beat a retreat, worn out with fatigue, 
across the snow-fields, towards our starting-pofnt. i 
Two months after this, a visitor who ascended the 
mountain by moonlight reported that the crater was only 
200 feet in depth, and that at the bottori there was a 
owing surface. A second visitor, Colonel H. S. Palmer, 
E., estimated the depth as being between soogand 600° 
feet. Thisestimate was based on the convergence of the 
walls of the crater, which he saw to the depth of about 
300 feet, and the diameter of the crater, which he estimated 
by walking round a semi-circumference as about 370 yards. 
Previous estimates of the diameter had been 200 yards, 
three-fourths of a mile, and 1000 metres The Japanese 
say that the periphery ae mia These last estimates, 
as pointed out b onel Palmer, are nearly in the ratio 
of 10, 81, 85, and 1501 = 
These wildly discordant results a9 fo the dimensions of 
Asama, and the increasing curiosity on this question, led 
me, in conjunction with Messrs. Dun, Glover, and Stevens, 
to face the fatigue of ascending Asama for the third time. 
We left our resting-place, Kutoukake, at the foot of the 
Mountain, at 4.30 a.m. on the morning of October 2, and 
in company with five coolies we ed the summit at 
II&.m. Aftera short rest, we commenced eur measuring 
operations, the general ments of which were en- 
tirely the suggestion of Mr. Dun. When these are ex- 
plained, they are no more remarkable than the manner in: 
which Columbus caused the egg to stand ; but before Mr. 
Dun made his suggestion, the various schemes which were 
proposed would, to my mind, have been unpractical and 
unsatisfactory. One d cem was to roll a cannon-ball, 
with a string attached, down the crater; another to 
shoot an arrow a string into the hole; a third 
8 on was to fly a kite across the crater; &c., &c. 
. Dun's method, as carried at was as follows :— 
First, a light rope some 500 yards in length was attached 
to a block of rock lying on a high pau of the rim of 
the crater. Mext, thi€ cope, which | shall call the cross- 
line, was carried round the edge of th® crater for about 
150 or 200 yards. Here a heavy brass ring tied upon 
it, and thaough the ring was the end dei 
wire coiled on a large reel is was the sounding-line. 
Close to the ring, a string, which I shall call the guy- 
rope, was made to the cross-line. Thig being com- 
pleted, tie cross-hne was then carried on round the rim 
of the crater until it reached an eminence, as as we 
could judge, o posite to the point where the othér end of 
it wag atta Er to the block of rock. After this, the same 
line was jerked clear of pinnacles and boulders lying 
round the edge of the crater. The cross-line now form 
two sides of a pep stretching across the crater from 
where the ring owering apparatus were to two points 
diametryally opposite to each other, By letting out the 
-rope, the cross-rope could be stretched until it formed 
a eter to the crater, with the ring in the middle, The 
ing of these ropes into position was a, matter of no 
fte dirüculty. First was the fact that clouds of vapours 
not only prevented us fron? seeing from station to station, 
but also from seeing far out into the crater. Secondly, 
on account of the*hissing and bubbling noises in the 
crater itself, we could only communicate with each other 
by sound for short distances. And, thirdly, there was the 
difficulty bf clearing the cross-rope from the 
of the crater, which involved considerable risks in climb- 
ing. All béing ready, word was passed along to haul on 
the cross-rope ; and, as it tightened, the gug-line was let 
out, together with the séundingJine, running parallel to 
F. but passing through the ring. Owing to the twisting 
the eross-line by tension, and the consequent revolu- 
tion of the ring, the wire was broken, and the first 
un 


attempt at,sounding failed. "This difficulty was overcome 
by attaghing the guy-rope to the ing rise “ery luckily, 
° t . 
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owing to the sounding-wire having been entangled in the 
cross-rope by the twisting before it broke, the apparatus 
1t carried was recovered. This apparatus consisted of an 
iron wire, #% which were started a number of metals of 
low fusibility, like antimony, zinc, &c., together with pieces 
of wood, india-rubber, -wax, &c. By the melting, 
burning, or fusing of some of these, it was hoped to ob- 
tain a rough idea of the temperature. Above these came 
a et, containing what was christened the “auto- 
matic chemical laboratory.” This consisted of pieces of 
blue and red litmus-paper, Brazil-wood paper, and lead 
paper. With the assistance of my colleague, Dr. E. 

ivers, I had planned a number of chemical tests ; but 
from previous experience I had learnt the impossibility of 
carrying out gnything but the simplest of experiments 
when working On the summit of a live volcano. 

At the second sounding, at a distance of about 100 feet 
from the edgepbottom (side ?) was reached at 441 feet 
"The wire of metals? &c., came up without change, farther 
than the softening and bending of the ing-wax. The 
automatic laboratory had a strong smell of the action of 
acid vapours. The blue litmus was turned red, and the 
lead paper was well darkened. As ing the lead paper 
to have been blackened by sulphuretted 3 n, then, 
as pointed out to me by Dr. Divers, the ce of this 
gas at the s and the presence of sulphurous acid, 
might be due to the decomposition of sulphuretted hydro- 
gen by oxidation or by sulphurous acid in the presence 
of steam. The presence of sulphuretted hydrogen would 
indicate a relatively low temperature. 

At the third dO the line, which was a copper 
wire, pove woy at a depth of about 200 feet, carrying with 
ita m ial weight thermometer .and other apparatus 
which I had reserved for what I hoped to be the best 
sountting. 

The fourth and last sounding was made, as measured 
on the guy-rope, at a distance of about 300 feet from the 
edge. In this case, the line, which was strong twine, 
after striking bottom when nearly 800 feet of it had run 
out suddenly became slack. n hauling up, 755 feet 
were recoverede The end of this line was thoroughly 
carbonisedp and several feet were chsfred. Assuming 
that the guy-rope was paid out at an angle of 45°, we 
may conclude that the depth at this parficular place 
was af least 700 feet. It is probable that the greatest 
depth is abut 750 feet 

A final experiment was to attach a stone to the end of 
the cross-rope, and then throw it into the crater, with the 
hope € hauling at least a portion of it up the almost 
noce ce on the other side. Unfortunately the 
ine caught, and, in the endeavour to loosen it, it was 
broken. : 

Before we left the summit, we were very fortunafe in 
obtaining views of one side of the bottom of the crater. 
This we did by cautiously crawling out upon an over- 
hanging rock, and then, while lying on oum stomachs, 
putting our heads over the edge. The di side 
opposite to us appeared to consist of thick horizontally- 
Stratified bands of rock of a white colour. The bottom 
of the pit itself was white, qnd covered with boulders and 
debris, Small jets of steam were hissing from many 
pas in the sides of the pit, wbilg on our fest, where we* 

been sounding, large volumes of choking vapours 
were surging up in angry clouds. 

“After this we desfended the mountain, geaching our 
hotel at 8 p.m. after 15 hours’ absence. 

This concludes the narrative of a holiday excursion, 
partly undertaken with the object of m a few scien- 
tific observations. The results which were obtained are 
undoubtedly very fetv, while the labour which was ex- 
peaded and the risks which were incurred were very 

t All that we did was to solve a problefh chiefly of 
ocal interest, to learn a little about the nature of the 
gases which are given off by one of the most active vol-* 

i e. 
s e 


a 


e Jhe recorded eruptions of Asama took 


canoes in this country, afid M the spectacle of a 


henomenon which it is thé lot of very few to wiwnesg. 
en a stranger gares for the first time down upon the 
burnt and rugged sides of an appefentlwbottomless pit, 
which, while belching out enormous clouds of steam, 
roars and moans, he certainly receives an impression 
never to be forgotten. e Pe. 
e in the 
years 687, 1124 or 4126, 1527, 1532, 1595, 1645, 1648, 
1649, 1652, 1657, 1659, 1661, 1704, 1708, 1711, 1719, 1721, 
1723, 1729, 12353,1783, and 1869. This last eruption was 
feeble, but the eruption of 1783 was one of the most 
frightful on record. Mocks, 40 to 8o feet in some of 
their dimensions, hurtled through the air in all direc- 
tions. Towns and es were buried. One stone is 
said to have measured 2 120 feet. It fell in a river, 
and looked like an island. rds of this erugtion are 
still to be seen, in the form of enormous Bfocks of stone 
scattered over the Oiwake plain, ànd in a lava-stream*63 
kilometres in length. JOHN MILNE 
Toko, October 10 


a THE MA THEMATICAL TRIPOS) 
: . II. f 
VERY impprtant regulations came into effect in 1848. 

The examination, as thus constituted, underwent 
no further alteration .1873, and the first three po 
remain practically unchanged at the present time. e 
duratign of the examination was extended from six to 
eight Gays, the first three days being assigned to the 
elementary and the last five to the higger parts of mathe- 
matics, After the first three days there was an interval 
of eight days (spon afterwards increased to ten), and at 
the end òf this interval the Moderators and Examiners 
issued a list of those who had so acquitted themselves as. 
to deserve mathematical honours. Only those whose 
names were contained in this list were agmifted to the 
five days, and after the coficlusion of the examination the ' 
Moderators and E talang into account the whole 
eight days, brought out ¢he list arranged in ordesof mefit. 
No provision was mgde for any further ination co 
respondin to the examinationeof the Brack&ts, whic, 
though forming part of the previous scheme, had been 
discontinued for some time. A very importante of 


the scheme was the limitation, by a schegule, of thgswub- ee : 


jects of examination in the first three ys, and of the,” 


manner in which the questions were to be answered; the ® 


methods of analytical geometry and differential calculus 
being excluded. In all the subjects contained in this 
schedule, examples and questions arising directly out of 
the Perana were to be int®oduced into the qapers, 
in addition to the propositions themselves. Taling the 
whole eight days, the examination lasted 444 hours, 12 
h@urs of which were devoted to problems. "E 
In the mme year as these atfbns came into force, 
the Board of Mathematical ules (consistingeof the 
mathematical Professors and the Moderators and Px- 
aminers for the current and two p: ing years) was con- 
stituted by the Senate. Although the new jons 
had pd limited the subjects, and parts of the sub- 
jects, Which couft be set in the first three days, they had 
imposed no limitation whatever upon those which could be 
ect in the last five days, the subjects of examinatiqn 
@ppearing in the schedule simply as pure mathemagics 
and natural philosophy. Accordingly, the first matter to 
which the newly-constituted B turned its afention 
was that of restricting the subjects orf which questions 
should be set in fhe las$ five days of the examination. 


. e 
arith ar Ph ko c Wal ar Mathematical Society by the 
President, Mr. J. W. Glaisher, M A., F.R? ongvacating the chair, 
November 11, 1886 Continued from $ 105. : X 
ee e 
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abscissæ was involved. Hymers published his “ Ana- 


e 
briefly to the ran j subj Which were audes in the | the mode of representation by means of ordinates and 


eexamination. Ofthe nature of the questions proposed prior 
to 1828, the first year in which all the papers were printed, 
very little can We kndWn except what can be gathered from 
the problem papers and the specimens of the other 
paperg that bave been preserved ;! but there can be no 
doukt taat their character was doieimined by the ordinary 

Cambri treatises then 1n use, which, it is well knowns 

were far behind the corresponding geatises published on 

the Continent. Woodhouse's “Principles of Analytical 

Calculation ” (1803), and “ Plane and Sphorical Trigono- 

metry " (1809) are the earliest indications of the introduc- 

tion of the analytical element into the mathematics of the 

University; a mpie decided impajse in this direction 

was given by the translation of Lacroix’s “ Differential 
and Integrab Calculus” by Herschel, Peacock, and Bab- 
page (1817), followed by Peacock's “Examples on the 
Diferential aft Integral Calculus," and Herschel’s “ Ex- 
arfiples on the Calculus ‘of Finite Differences” (1820). 
e reform in the mathematical studies of the Univer- 
sity which was effected by Herd PTa kaan Babba 
is well known. It is to them t we mainly owe the 
revival of mathematics in this çountry, and the restora- 
tion of intercourse with the rest of Europe after three- 
quarters of a century of isolation. Peacock wa® Mode- 
or in 1817, and he ventured to introdece the symbol 
of differentiation into the examination, pis colleague. 
however, retaining the old fluxional notation. The ol 
system made its appearance once more in 1818, but in 
1819 Peacock was Moderator again, with a colleague who 
shared his views, and the change was fully accomplished. 

The introduction of the notation and ien of the 

differential calculys into the Senate Hause examina- 
tion forms an important landmark in he history of 
Cambridge mathematics. From that tyme onward the 
University began to make up slowly but surely the 
e had lost; step by step the analytical pro- 
cesses and methods superseded the older geometrical 
modes of ent; and each year saw a substantial in- 
ore in the range of subject$included in the course of 
study. 

*Only Second in importance te the revolution effected 
the substitution of the differengal for the fluXional 
culus was the rise ofanalytical geometry m the first 

thirty years of the century ; and, corsidering the amount 
of attention that this subject has received at Cambridge 
in Wmeyast fifty years, an the accessions that have been 


«made in this country to the analytical theory of curves 


and surfaces, a peculiar interest attaches to the introduc- 
tion into the University of the algebraic treatment of geo- 
metry and tbe early stages of its development. The first 
edition of Wood's “ Algebra,” which appeared in 1795, 
contaiwed, as-Part IV., aehapter of thirty pages ‘‘ Cn the 
Apfllication of Algebra to Geometry,” p which are given 
the equations of the straight line, ipe co cissoid, conchoid, 
othefcurves, the construction of equations, &c. Tais 
chapter remained pr ar OR in *he ninth edion (1830), 
and seems to have fi d the only introduction to ana- 
lytical metry existing in the Umregity until 1826 
when Hamilton? published his ‘ Principles of Analytical 
Geometry, demgned fo» the use of Students in the Uni- 
Yum This was not the first English treatise on ana- 
dytical geometry, as Lardner’s '" AlgeBraic Geffhetry ^ 
e puel three years earlier, in. 1823 ; but it was 
the Cambridge book, and the first which included 
solis geometry. e problem papers from 1890 to 182 
show that at the beginning of the century analytical geo- 
metry always represented to some extent, though 
ficarcely as an‘ndependent subject, most of the questions 
relating to areas, loci, &c., in whigh but, little more than 


* The problehh papers were’ printed from typ} bat only those of the 
present century are accommble in the Cambridge Ujpireraty Calegdars ande 
other publicaticns. . s 
3 Lato Dean of dlisbu : born April 3, 1751; ded February 7, 1880. 
. 


lytical Geometry of Three Dimensions" in 1830, and his 
€ Conic Sections ? in 1837. Tte latter at once superseded 
Hamilton's treatise, and remained the standard work on 
the subject for many years. 

In applied mathematics the character ofthe questions 
pore was largely influenced by the publication of 

ewell's “ Mechanics” (1819), Whewell's “ Dynamics ” 
(1823), Coddington's "Optics" (1823) W ouse's 
“Plane Astronomy” (1821-23); and Aury's “Tracts” 
(1826). A second edition of this last work, which appeared 
in 1831, contained a tract on the “ Undulatory Theory of 
Light,” a subject which was freely represented in the 
examination for many years. Not only were the ques- 
tions modified, in character and range, by'the publication 
of new mathematical treatises in the University, but they 
were also affected to a certain eatent by same of the pro- 
fessorial lectures. At this time toge the Smith's Prize. 
examination exerted a beneficial eflect upon the Senate 
House examination, certain classes of questions which ` 
were orginally introduced into the former having shortly 
afterwards been admitted into the latter. Between 1830 
and 1840, questions in definite int , Laplace's coeffi- 
cients, electricity, magnetism, and heat were also intro- 
duced. There were no regulations of any kind, and the 
responsibility of introducing innovations and alterations 
rested solely with the Moderators and Examiners. The 
uncertainty as to the subjects that the examination would 
embrace, and the want of any due notice of any extension 
of them, were found to be serious inconveniences to the 
higher class of students, although, as has been already 
stated, the introduction of a new subyect had been gene- 
rally preceded by the publication of a work by a Cam- 
bridge mathematician, in which it was treatedán a 
manner adapted to the examination. 

The Board of Mathematical Studies was created by the 
Senate on October 31, 1848, and in May of the following 
year they issued a 1eport to the Senate in which, after 
giving a short peview af the past and exsting state of 
mathematical studies in the Universigy, they recom- 
mended that, comsidering the great number ef subjects 
occupying the attention of the candidates and the doubt 
existing as fb the range of subjects from which questions 
might be proposed, the mathematical theories of elec- 
tricity, magnetism, and heat should not be emitted as 
subjects of examination. In the following year they issued 
a second report in which they recommended the omis- 
sion of elliptic mtegrals, Laplace's coefficients, capillary 
attiaction, the figure of the earth considered as hetero- 
geneous, &c., besides certain limitations of the questions 
in lunar and plane theory, &c. In making these 
recommendations the Board expressed their opinion that 
they were only giving definite form to what had become 
the practice in the gxamination, and were only putting 
before the ecandidates such results as they mght them- 
uid qas deduced by the study of the Senate Housg 
paper* of the last few years. The Board also recom- 
mended that the papers containing book-work and riders 
should be shortened. 

From 1823 onwards, the exAmination was conducted in 
each year by four examinera—the two Moderators and 
the two Examiners, fhe Moderators of one year be- 
coming as a matter of course the Examiners of the next, 
Thus of the four examiners in each®year two had taken 
part in the ination of the previous year. The con- 
tinuity of the examination was well kept up by this 
arrangement ; but perhaps it had the effect of causing its 
tradftions to be rather toq punctiliously obSrved, the 
papers of each year being, as regards the subjects in- 
cluded, exact counterparts of the corresponding papers 
of the previous year. The resolutions of the Board in 
1849-50 weie not binding on the successive Moderators 
and Égaminems up to 1872, but each year they,seem. to 
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have felt thtmselves bound to follow the precedent of 
their predecessors, so that no new subjects were intro- 
duc One would suppose from an eramination of the 
pers set that those of the last five days must have been 
ed in gccordance with a schedule as precise and 
detailed as that which governed the first three. 

In 1865 the Board recommended that after 1866 La- 
ms coefficients and the figure of the earth considered as 

eterogeneous should be incindéd in the examination, but 
this ap to be the only extension of the range of sub- 
jects mmended by the Boaid during the time that 
the regulations of 1846 remained in force. 

The period that followed the constitution of the Mathe- 
matical Board was one of activity in the whole University. 
The first examinations of the Moral Sciences Tri and 
of the Natural Sciences Tripos were held in 1851. In 
1850 a Royal CSmmission was issued to inquire into the 
University ind Colleges, and in 1852 their Report was 
presented to Parliament. In consequence of this Report, 
a Bil was introd into Parliament, which received 
the Royal assent in 1856; and, under its powers new 
statutes were framed, both for the University and the 
Colleges. Amid all these changes the Mathematical 
Board, though not very active, was not idle. The subjects 
which chiefly occupied. its attention were the alteration 
of the date of the first three days- from January to the 
previous June (as by recent changes the poll-men were 
examined in*June, and so received their degrees seven 
months before the mathematical honour men), and the 
introduction of the vfvé voce element into the examina- 
tion. Neither of these innovations, though frequently 
discussed and finally recommended by the Board, was 
received with much favour in the University. With re- 
gaid to the latter, the opinion seems now to have become 
general that an admixture of the vivá voce element, how- 
ever ?aluable it may be in the lecture-room, is useless, or 
even worse, in testing the proficiency of caudidates with 
the view to arranging them in strict order of merit. The 
change of time from January to June was at length 
effected, as will be seen, by the regulations which came 
into operation in 1882. 

In 1866 the atgention of the Bdàrd was'üirected to the 
exclusion og certain important branches ef mathematics 
from the studies of the University, owing to the fact that 
they were not represented in the Tripos egamination. 
The rewards atten. a high place in the Tmpos were 
so great thee the rea of most of the best men was 
directed almost wholly to this end ; it was therefore prac- 
tically impossible to introduce new mathematigal subjects 
into the University without assigning to them some place 
in the Tnpos. Now, although the recommendations of 
1849-50 had curtailed the range of subjects, the course 
had nevertheless extended itself in some directions— 
where the name of the subject permitted of such exten- 
sion—and especially in analytical geometry and higher 

bra. The fact of this extension taking place in cer- 
tain subjects, while others were wholly ome alone 

ced to show the need of some revision of the limita- 
tions imposed upon the subjects that might be set.9 The 
Board, after careful consideration, came to the conclusion 
that the time had come when it was desirable to allow the 
candidates a certain optiom with respect to the higher 
branches of mathematics, and that this could be effected 
by increasing the number of subjects and arranging them 
in several divisions over which the marks were distributed 
in g known proportmn Each candidate would be at 
liberty to devote himself to such of the difisions as he 
thought mos? prob Re ri there being nothing to-pre- 
vent his taking up all the divisions, if ıt wêre possible for 
him to dŷ so. Ina Rod dated May 8, 1867,*the 
Board gave expressioa to these views, and recommended 
a scheme for the five days, according to which the sub- 
jects of examination were arranged ın five divisions, with 
an approximately determinate number of marks assigned 
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to each division. The subjects schen in five divi- 
sions were thirty-five in g , and included elliptic 
in ,elasgc solids, heat@lectrici#y,and magnetism. 
On June 3, 1867, a syndicate was appointed by the Seffatee 
to consider the proposals ofthe Bond, and the tions 
recommended hs this dicate were apfroved by the 
Senate on June 2, 1868, and came into operation in 
January 1873. . 

In this new scheme of @xamination the three dafs were 
Peft unchanged, and the schedule of subjects Mr the five 
days, and their arrangement in divisions as proposed by 
the Board, were adopted with very slight modifications, 
the marks awztded to the five divisions being to those 
awarded to the three dgys in the proportion of 2, 1, 1, I, 


3 to 1 respectively! e 

The new regulations also made two ether,changes of, 
ee ey added an extra day to the examination 
an 


increased the number of the examiners from four to 
five. The extra day was the day immediately following the 
three days, and it was devoted to easy questions upon the 
subjects in the five days’ schedule. Although the papers 
set on this fourth day were put before all the candidates, 
they „were taken into gccount along with the five-day 
papers,and not with the three-day papers; so that this 
day had no effect upon y alphabetical list of those who 
deserveg mathematical honours; which, as before, was 
dependéht upon, the three days’ marks only. ° 

e Additional Examiner was appointed on the 
nomination of the Mathematica] Boatd, and held office 
for one year only ; and, to render his duties as little irk- 
some as possible, he was not required to take part in the 
first three days—the most laborious part of the examina- 
tion as&ar as the looking over the papers is concerned, on 
account of the quantity of work sent in It was thought 
that in introdacin e new subjects tf electricity aud 
magnetism into the examination, certain non-resident 
Cambridge matematicians whose nanfts were closely 
connected with great recent advances in these subjects 
might be willing to give the University the benefit of their e 
assistance, and that the influence of eminent nop-resident 
mathematicians upon the rapiens and £herefore also 
upon the course of studieS in the Uniftrsity, would be 
of the greatest value. These hopes were abundantly . 
justified. ° - 


The gen workise of the new system sgon, discl 
the fact t the desired effec of inducing the 
candidates to make a selection from the higher sub- 


jects, and concentrate their reading, had ndt been 
attained. It was found that, unless theequestionsefere = 
made extremely difficult, more marks could be obtainede 
by readin superficially all the subjects in the five p 
divisions by attaining real proficiency in a few of the 
higher ones ; and the best men of the year Were tempted, 
not to say compelled, to extend their reading as widely as 
possible over tae book-work of the whole range of qub- 
jects. Thus, with*respect to the main object which the 
ques of the scheme had in view, ft was a complete 

ure. > è bs ee 

Accordifly, on May 17, 1877, @ sypdicate rss iia * 
by the Senate to consider the higher mathemati tudies 
and examinatiofis of the University This syndicate con- * 
sisted of eighteen members representing nearly all phases 
of mathematical research and stuđy ın Cambridge ; they 
met ew; week during the whole academical year, and 
the thorough examination and discussion that the stibjecte 
received, both on the syndicate and in the University 
At large, brought out in the strongest light how great =e 
were the®intrinsic difficulties connected with the se- 
tention of the order of merit, and how wide thé 
diversity of opinion—so much so, that one time it 
seerhed almost hopeless to attempt to déviSe a scheme 
e 


. 
1 The i tha peaportlod pt maris to bo pape 
Mas ae ac oe rni was Ad t ice very fiffücuk to au 
*ont, ereng pproxunatel g 
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that should receive a fir amount of general support. Even | were to be placed in order of merit, the masks obtained 
when the sfibjects icted, as they had bead in the ! by them in all three being added together. The 


twenty-five years fr&m 1 


2, it was suffiggently difficult , 


eto clude in one list all the various classes of candı- ' 


dates—those who 
maticians, whó intended to devote themselves to mathe- 
matics after their degree as investigators or teachers; 
those who adopted mathematics as their subject of study 
on scCeunt of its unrivalled nfental training, and sub- 
ordinated &heir whole reading to the single objec? of 
obtaining the highest place their abilities would enable 
them to reach ; and Those Mn Meri e hope of ob- 
taining a good place e list, desi eless, to 
duate in the Tripos, on accounj of the high position 
eld by mathematics among the branches of a liberal 
education, Rut, when the range of Sgbjects was extended, 
there was the further dilemma : if there wasto be a single 
order of met, all the questions must be submitted to all 
the carflidateg ; but, if a candidate was to be at liberty 
to attempt all the estions, it appeared that, under any 
eme could be devised, the best candidates would 
find it more to their advantage to read the elementary 
portions of all the higher subjectathan the higher portions 
of afew. If the questions were to be alternative, how 
could the order of merif ined? How was it pos- 
sible to compare one student’s elliptic functiops with 
anothews elastic solids? was a question often ask 

elt was keenly felt in the Universi subjects like 
heat, electricity, arti magnetism could not with propriety 
_ be omitted from the course ically studied by can- 
didates for mathematical honours. On the other hand, 
it was universally admitted that, by the extension of the 
range of subjects, the severe strain of the comgetition 
had been intensified to an injurious extent; and not only 
had the addition & the new subjects aggrawated the evils 
anes from excessive competition, but they had even 
ca a deteric¥ation in the quality of tge work of many 
of the students, who were led, in the hope of gaining 

e higher places, to attempt matter really beyond their grasp. 
e opinjon was expressed on the syndicate that the 
only escape fgom the dil was by abandoning the 
order of merit* The majority, however, to 
empt some other remedy without interf with the' 
final forf of the Tripos list, whifh had been of sugh im- 
Aene ige to the University m the and was 
nnected with so magy valued 4associatidhs. They 
therefore proposed, as the only method by which the 
on the mathematical candidates could be re- 
ie to omit 3 varying portion of the higher subjects of 
examination in each year. 

The Report of the dicate was presented to the 
Senate on March 29, 1878. They recommended that the 
nine days of the examinations should be divided into 
three groups of three days each, called Parts I., II., and 
III. Part I. was to be the e as the first tree days in the 
schémesghat came into operation in 1849and 1873. PartII. 
was to p according to a schedule P. ee 
e@opsideraBly more icted the finwritten sch e 
that ruled the five fm I to 1872. RB included 
the mére elementary portions of most of the ordinary 
subjects, such as differggtial-equations, hydrostatics, rigid 
dynamics, optics, spherical astronomy, bat excluded 
calculus, of variations, thermodynamics, physical optics, 
&c. It was proposed to move foras the tme gé,exam- 
dnation in these first two parts, from January to the 
previous June, ZA two years and nine months from the 
tme of coming into residence of the students. After thé 
exPminatlon in Parts I. and II. a list of the eandidates 
fas tope published, arra in three classes as before, 
phe sehior and 


mor optimes being placed in order of 
merit, and the glers in alphabetical order  Only'the 
wranglers were to be admitted toePart IJI., which was to 
take place at the old time in the following January. 

final list was then to be issued in which the wranglers, 


be described as professed mathe- ; 


most important part of the scheme was the schedule of 
subjects for Part IJI. It contained all the subjects which 
were inclyded in the schedule of the five days, of the then 
existing examination (for the syndicate had decided that 
they would neither propose the addition of any new sub- 
jects nor the omission of any that been already 
included), divided into three groups, A,B,C. Itwasre-" 
commended that questions from the subjects in group A 
should be set every year, and that questions frof groups 
B and C should be set in alternate years. It was thus 
roposed to establish, as it were, a “rotation of subjects.” 

is scheme was voted upon by the Senate on May 13, 
1878, when all its essential features were rejected. The 
division of the examination into three parts, of which the 
first two should take place in June and tie third in the 
following January, was to, as also wa# the limita- 
tion of Part III. to wranglers; but the ing over the 
marks of the lers from June fo January and the 
proposed rotation of subjects were rSjected. 

It is evident that the acceptance of the scheme, even 
by those who assented to its principle, depended y 
upon the manner in which the subjects were divided into 
the three groups A, B, C. Whether a satisfactory division 
of the subjects was possible is very doubtful; but it is 
certain that the grouping of the subjects proposed by the 
syndicate was extremely unsatisfactory. ° 

This scheme, though it never came into operation, will 
be memorable in the history of the Tripos as the final 
attempt made to retain the order of merit in its old form. 
With its rejection there passed away all hope of express- 
ing the results of the whole examination by means of a 
single order of merit. The scheme also deserves notice for 
its own sake, if only on account of the influential mathe- 
maticians who supported it. 

The syndicate then proceeded to build a new scheme 
upon the ruins of the old. They considered that the 
result of the voting on the nineteen graces in which the 
previous scheme had been submitted to the Senate 
showed that it was the opinion of the University that the 
examination in@art II& should be independent of the 
preceding parts,and that no scheme wotftd be acceptable 
In which it was not provided tbat all the sub should 
beincluded gn the examinations of each year. ‘They accord- 
ingly presented a Report to the Senate in October 1878, in 
which they proposed that in June, immediagely after the 
examination in Parts I. and lI., the complete list of 
wranglers, senior optimes, and junior optimes should be 
198U arrahigeain order of merit, that Part III. shguld be 
aseparate examination, to which wranglers only should be 
admissible, and that after the examination in Part IIL a 
list should be issued in which the candidates were 
arranged in three classes, the names in each class being 
“arranged in alphabetical order. 

The schedule of subjects consisted of all the ex- 
isting subjects divfded into four groups, A, DB. C, D. 
Group A tontained the pure mathematics; Group B 
the mtronomical subjects; Group C, hydrodynamic 
sound, physical optics, elastic solids, &c. ; and Group D, 
heat, electricity, and magnetism. In order to enco e 
the candidates to specialiseetheir reading, one of the 
regulations authorised the Moderators and Examiners to 
place in the first division & candidate who showed 
eminent proficiency in any one group; so that it was 
not absolutely essential for a stugent, in order to be 
placed in the first division, to extend his reading beydhd 
the subjects of a single EUN . 

This schemeavas approved by the Senate on November 
21, 4878, and it came into operation in 188e, the first 
examination in Part III. taling place in 1883. 

Parts I. and II. taken together differed in no egsential 
respects fyom the Tripos as it had existed from 1848. 
The five days of the scheme of 1848 were reduced to 
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three, and tha range of subjects was more limited ; other- 
wise the examination was exactly the same as in the 
period inci be But Part III. was a complete novelty, 
and a great deal of curiosity was felt as to how the first 
Moderators and Examiners would interpret thg, regula- 
tions, Wou the new examination resemble, as'regards 
the character of the questions set, the last three days of 
the old five days, or was the examination to be one of a 
distinctly hig order? The result showed that the 
latter anticipation was the correct one. ‘No longer 
hamperedgby the order of merit, the examiners felt them- 
selves free to set difficult and elaborate questions, such 
as were only appropriate to specialists in the particular 
subjects ; and a new departure was made. 

As soon as the new system came into full operation,itwas 
found that ıt needed amendment in various respects ; and 
this is not to be wpndered at, considering that it had been 
constructed im order to fit in with the few ions 
that had escaped the general massacre of May 1878, and 
that almost PE Pet it wasthe result of a compromise. 
It was found that the"imterval between June and January 
—less than seven months, and including a long vacation 
in which very few lectures were given—was too short for 
an adequate preparation for Part III. It is true that 
most of the work for Part III. could be done—and indeed 
was done—before the examination in Parts I. and II. ; 
but the compennan in these two parts remained as keen 
as ever, and, as the examination became imminent, the 
candidates were tempted to neglect the higher work, and 
give their whole attention to the more elemen 
subjects, upon which the list in order of merit depend 
Asa uence there was a diminution in the numbers 
of students atten the higher mathematical lectures in 
the University. With respect to the actual conduct of 
the examination, it was found that the strain upon the 
Modergtors and Examiners was very serious, and general 
regret expressed that under the new scheme no p 
vision had been made for the annual appointment of an 
Additional Examiner, as in the previous scheme which 
had been in operation from 1873 to 1882. Under 
the new system the candidates devoted themselves to 
special branches of the hlgher mathematies, and there 


was even greater@difficulty in adequately re ting 
all the sulfects of examination. Actordingly, on 
June 12, 1884, the Senate confirmed a Re of the 


Mathematical Board recommending that the “examina- 
tion in Part JIL should take in June, exactly 
& year after in Parts I. and IL, and that the Mode- 
rators and Examiners, with the Chairman of the Mathe- 
matical Board, should nominate an Additional F&aminer, 
the first ffbmination Being mads in the Easter term, 1885, 
and having reference to the examination in January 1886. 
It was considered that the Moderators and Examiners 
were themselves the best judges of the branches of 
mathematics in which they most desired assi and 
were therefore the most suitable body to nominate the 
Additional Examiner. e 

The last time that the whole examination tooklace in 
January was in 1882. This year (1886) the inagion 
1n Part III. has taken place in January for the last tim 
so That the historic connection between the Tripos an 
the month of January has now finally ended. Henceforth 
the examination in all three parts will take place in the 


middle of the year. ° 
(To be continued.) 





EARTHQUAKE AT SEA œ 

WE have reeeived the following communication from 
Mr. R. H. Scott, F.R.S., Secretary, Meteorological 

Offie;—— e . 
British Consulate, St. John's 
. November 4, 1886 
SIR,—I have the honour to inform you that Mr. J. 
Simmons, master of the British brigantine Wilhelmina, 


Porto Rico, 


e 


* 


of Lunenburg, now loading in this prt, has fted to 
, while 1h latitude 


me that, on ber 20 
19° 21’ N., ané longitude i AE ., Re«felt a shock of 


earthquake which caused the ship to tremble. The shdtk 
lasted one minute, and was .accompanied by a loud 
tumbling noise like distant thunder. Capt. Simmons 
states further that, were 1t not that he believed the depth 
of water at the t to be no less than two thousand 
fathouis, ba could here tmagulel that his was 

upon the rocks, so great was the vibration and 
so loud the noise. I have thought it my duty to report 
this occurrence officially, as it seems not improbable that 
some volcanic ce is in operation in the locality 
herein referred to. 


- 
I have the Bonos p be, Si, your most obedient 
. 





humble servant, e. 
REGINALD H TSLET, 
H.M. Con . 
The Assistant Secretary, Marine Department, * 
Board of Trade e 
NOTES 


Wx regret to hear of the death at Calcutta of Father Scorte- 
chini from dysentery. He haf sucfumbed to his extraordinary 
exertions in the botanical exploration of Perak, where pe had 
made very large and valuable collections, These he intended to 
make the basis ofa flora of this native State in collaboration 
with Dr. Kg, the Superintendent of the Royal Botanic Garden, 
Calcutta, His collections will, as far as possible, be made use 
of by Sir Joseph Hooker in the portions of the flora of British 
India novgin progress at Kew. 


One of the sexprest storms of recent yeses swept over the 
country in the middle of last week, being indeed a storm seldom 
paralleled for its wige-spread destructiveness. “The damage to 
property and the loss of life have been exceptionally great, and 
each morning newspaper has been adding to the long tale of 
losses and disasters. Another peculiarity of the stormeds that it 
was heralded with only the slighgtst premonitiong of*its approach. 
It was at Valencia only that the observations of the previous 
evening indicated a storm, andethese even seemed to foreshattiow no” 
more than 2 subsidiary cygone. But on Wednesday morning last 
week the cent® of the stoym had already advanced on the north- 
west of Ireland, where at Belmullet, at 8 a.m., the barometer had 
fallen, at 32° and sea-level, to 27'580 inches, Jn the coffre of 
the day the cyclone moved eastward at the rather slow reff Ot 
20 miles an hour, and by 6 p.m. its centre was near Barrow-in- 
Furness, where the barometer is stated to have fallen to 


"27'410 inches The centre passed somewhat tg the south 


of Edinburgh, about half-past seven, pressure being then 
27650 inches, ang the wind easteri& The greatest interest 
is attached to the observations that ‘may have mafe 
in the north of England and the south of Séotland dugng the 


of Wednesday week, from which thg path of thé cyclones e 


may be traced® and particularly, if the low reading at Barrow- 
in-Furness be confirmed, what lower readings of the barometer, 
were made to the But in any tase it is plain that in 
this part of Great Britain, on the evening of Wednesday week, 
pressure fell nearly as low as it did on January 26, 1884, at Och- 
tertyre, P@Mshire, where it fell to 27°333 inches ; and it is re- 
markable. that these two low barometers, hitherto the lowest 
observed by man anywhere on the land surfaces of the globe e 
after being reduced to sea-level, have occurred in the Bntisi 


e 
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Islands, and within three years of each other. Itis notewqrthy ° 


that the lowest, pressure on Ben Nevis was 33°51 
ah. 31m. p.m., and that at the height of the storm, ‘at 6 p.m, 

tie wind was south-eskt, and *blowing at the rate of fully 120 

miles an hour—thus indigating thet thé storm wa noteonly ° 
witle-spread, but thateit also, gs regards dipection and force 

e. e e a 
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of wind, extended E greater altitude than the Ben Nevis 
Observatory. v e e 
. 


Mr. T. H. Cor, of the firm of Cox Brothers, manufactureis, 
Camperdown Linenyorks, Lochee, has given a donation of 
12,000. for fhe endowment and equipment of & Chair of 
Anatomy in connection with the Medical School it is proposed 
to estgblish in University College, Dundee. 


. 
WE areeglad to notice that ın the new French Ministry M. 
Berthelot, the eminent chemist, takeséhe portfolio of Education. 


AN elecirical metionome has been established at the Paris 
Opera House, which enables the chef d'erchesre to conduct 
choiuses at any distance fom his chir. The working is very 
satisfactory and ghe effect really adrfigable. ` 


THE late Prof. Morris at the time of his death had made con- 
mderable progress with a third edition of his “Catalogue of 
British Fosi.” Some of his friends, reluctant that so valuable 
& vwoik should be lost to science, have ananged to revise and 
complete the manuscnpt, and the necessary erpenses of pre- 
paing it for the press have beq guaranteed by his nearest 
surviving 1elative, who rightly holds that tlus will be The best 
monument to his memory.e The editor-in-chief is Dr. H 
Woodward, of the British Museum, and he is asgisted by & 
numbdi of eminent specialists, among whomgre Drs. Hinde and 
Tiaquair, Profs. Qnncan, Rupert Jones, Lapyrorth, Nicholson, 
and H. G. Seeley, Mess. Caruthers, Etheiidge, Hudleston, 
and Lydekker. The Syndics of the Cambridge University Piess 
have now undeitaken the publication of the work, which it is 
hoped may appear in the couse of the coming year. e 


THE annual digiributlon of prizes and certificates to the suc 
Lessful students at the City and Guilds of London Institute was 
held on Monday night, when the Lord Chancellor gave an 
address in which he contrasted the restrictions which hampered 
industial progress in the past with the complete freedom and 
publicity of the present day. 


A VIOLENT shock of earthquike occurred at Smyrna and also 
at Chios on the morning of December 11. Frequent oscillations 
“have Wen felt at Smyina during the past fortnight, cau ing 
fissures [n the walls and fronts of many houses in the town. 
A shock was felt on th 8th in Misspuri City $d in Missouri 
n and a shock is also reported from Columbia, South 
W ng On the night of November I, at 12.15 p.m., a sharp 
"was fel® at Nordheinsund, on the west coast of Nor- 
way. Houses and windows shook, whilst a man walking in the 
road felt the earth slowly rock under him. The shock, which 
was accompanied by a heavy rumbling noise, was from north- 
west to south-east. 


e A` CORRESPONDENT in South Africa writef':—''Kogerza longi- 
flora, fie Maitynig-like plant, has capsules which pierce the lips 
eof the ou or ‘wildebeest, and are rybbed to pieces imp their 
effoits to get 1id of them. Tru9S, what with Ugcarra, costing 
the life of a springbok for every capsule trodden out, and Regeria 
"festering in the pogre ‘wildebeest’s’ math, the beneficent 
‘Nature’ of the teleologist is in Africa & remarkably cruel 
divinigy.” $ 7 
Ix an interesting 1ecent paper on Sıbåia as a «Sony, Prof. 
Petrie points ont that there are two classes of colonists there— 


e those attracted by the immense wealth of the country in fufred 


@nimals and minerals, and an industrious pesple from «the 
Rusgian peasant class engaged in agriculture. The number of 
wild animals jaken in the boundless forests of Qiberla shows a 
great reduction from year to year. The fisheries are capable of 
great development, and multitudes of fish are thrown awfy 
* becames tif ait of saltfng and preserging is not understood. e In 
Ural, the sonthgn steppes, Altai, andeother places, there” is 
? s n . 

P^ . ee 
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immense mineral wealth in silver, gold, non? lead, copper, 
anthracite, graphite, &c. The steppes (quite different from the 
Central Asiatic and Kirghisian) are well suited for cattle-breed- 
ing ; they have excellent grass and numerous birch woods, and 
also lakes, large and small. In Westeru Siberia, about 
32 per cent. of the whole land is mable. With her four rivers 
of the first 1ank, three of them flowing north and the other east, 
Siberia ıs well off for intercommunication by water and for 
transport of commerce to neighboming counties. Notwith- 
standing thiee hundied years of occupation, the Russians in 
Siberia only amount to 4,800,000, and there are nearly as many 
natives, The Russian colonist in Siberia diverges from the 
Sclav type, as the Yankee does from the Englishman. At 
present, farming and cattle-breeding in Siberia are carried on in 
an irrational way, commerce is in absolye dependence on 
European Russia, and the road, are dieadfully bed, so that, e.g., 
people commonly make circnits rather than PL the post route 
from Tomsk to Irkutsk. There is, however, a party of intelli- 
gent Siberians bent on gaining the liferties and advantages of 
the mother country, stopping the deportahon of criminals, and 
promoting education, &c. Many thousand roubles have been 
contributed by Siberian merchants to found the Tomsk Uni- 
versity and other institutions, 


Mz. J. B. MIDLAND, of 12, Borough, has sent us a specimen 
of his new portable cabinet for microscope-slides. The cabinet 
has sixteen trays to hold nine objects each, contained in a well- 
made polished pine cae. When closed, it is the same height 
and width, and only two inches and a half longer than the 
ordinaiy case holding only half the number. Each gless slip is 
held at its ends by the projecting side flap of the tray, which is 
held down by the sncceeding tray, and so on, the lid holding the 
whole fimly down. When open, the Ld and front fell back, 
forming a stand ar table to place the trays upon, keeping them 
togethe: and less liable to get displaced or upset, as when placed 
among other apparatus or upon the desk or woik-table. The 
advantages of the cabinet will be obvious to microscopists. 


A work byr. J. ABen Brown will a early in January, 
published by Messrs. Macmillan and Co., entitleg “ Paleolithic 
Man in Noith-West Middlesex ; the Evidence of his Existence, 
and the Pfysical Conditions under which he lived in Ealing and 
its Neighbourhood, illustated by the Condition and Culture 
presented by certain existing Savage Races.” we 


THE C®uncil of the Essex Field Club has determined in future 
to issue the Transactions and Proceedings of tho Clu® combined 
in the form of a monthly periodical, entitled 72« Asser 
Natsrahst ; being the Journal of the Essex Field Club, The 
journal will contain papers read before the Club, reports of past 
and announcements of futuie meetings, and, as space allows, 
notes and communigations upon any matters of interest connected 
with the gatural history, botany, geology, end prehistoric archseo- 
logy of Essex. We believe that this isa new departuie in, the 
policy of local societies, at least in the south of England, but 
the plan hag been adopted by the Essex Club from a rapfüly 
growing conviction that, if logal societies are to flourish and do 
useful work, it is necessary to devise some means of ''keeplng 
touch” with their members, and encouraging intercommunica- 
tion among them. The first number of the Essex Naftralut 
will appear in January next, and wills be conducted by Mr. W. 
Cole, who® has edited the publications of the Club since its 
establishment seven years ago. z 


«THE Japanese Government has despatched ansofficial of the 
Ministry of Commerce to Norway, yi oider to study the cod- 
fisherles, the preperation of oil, &c., in that countryathe object 
being to«levelop these industries in Northern Japan, where large 
numbeis of cod appear at ceitain seasons. 
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SoM important geological woik has just been carried out 
at Landsort, near Stockholm. Close to the coast, pipes have 
been driven through the rock to the sea, by which sea-water will 
be carried up into a specially constructed kiosk for exarfinatlon 
and registration, the object being to measure the elevation of 
the shore in course of time. It is intended to establish sumilar 
stations at various faces on the coast. 


Between 8 and 9 o'clock on November 3 a remarkable pheno- 
menon was ived at Hamer, in Norway. At the time there 
was perfect darkness, when, suddenly, a bright white cloud 
appeared in the sky, drifting in a north-easterly direction, and 
from time to time emitting brillant rays of hght in various 
directions. The cloud retained throughont its original form, and 
disappeared at last ig the darkness. 

FISH-HATCHIRG operations have now commenced at the 
establishment of the National Fish Culture Association. The 
new hatchery that has iajely been constructed is completed, 
and a batch of ova hes already been laid down for incubation. 
These were taken from Salmo fontinalis located in the ponds 
of the establishment. A large number of rainbow trout (S. 
tridexs), of California, hatched out two yeas ago by the 
Association, from ova sent by the American Government, will 
be ready to spawn at the end of the year, which is six weeks 
eailier than ın thelr natrve waters. This shows to what extent 
fish alter their natures and habits accoiding to the climatic and 
other conditions of their locations. The S. tridens is a late 
spawner in its native country, which is accounted for by the 
hardness of the water and the low temperature that pievails. It is 
hoped to secure a large quantity of ova from these fish. The 
American Government have announced their intention of for- 

"warding gonsignments of ova from Transatlantic Salmonide. 
A feature is to be made this year of hatching ova for Fishery 
Boards and other public bodies, who will collect ove from their 
Tespective waters and forward them to the Association for 
incubatioh. When hatched, the fry wil be turned into the 
parts from whence they came. e 


ACCORDING to the @olonies and India, a very of much 

geological interf.t has just been made at too Island, 
Sydney. A large foam] shell of the genus Planorbis yas found 
In the excavation for a new Government dock at Cockatoo Island, 
and was forwarded to Mr. Wilkinson, the Government Geologist 
of New South Wales This being the fust fossil shell found in 
the Hawkesbury formation, he took the opportunity ofsexamin- 
ing the 10cMf, but only obtained some fosm] plants. As, how- 
ever, the rocks looked promising for fossil remains, he sent the 
collector, Mr. Cullen, to make a further search, which was 
rewarded by the discovery of a most interesting fossil, which 
, Proft. W. J. Stephen has identified as Mastodon asrus, of which 
a similar fon] specimen from Stuttgart 1s in the collection of the 
Sydney University. This being the first discovery in Apstralia 
ide fares is of much scientific importance, as proving 
the Tilassic age of the Hawkesbury sandstone formation, hs 

Tx first number is to hand of the Preceediugs of the Camera 
Club, the President of which is Capt Abney. It is nicely 
printed, and will no doubt prove useful to members and to 
photographers generally. . 

THE additions to the Zoological Society's Gardens during the 
past work include a Sclater? Curassow (Crax sclatery Q) from 
South Ameica, a Rasor-billed Curassow (Mitua tuóerosa), a 
Lesser Raror-billed Curamow (Afrina ‘omentesa) fgom Guiana, 
presented by Rgar-Admiral Fairfax, R.N., F.Z.S, ; a Spanish 
Terrapin (Clemmys leprosi) from Spain, presented by Miss 
Eden; eighteen Brown Newts (Sfelerges fuscus), South Euro- 
pean, presented by P10f. H. H. Giglioli, C. M.Z, S. ; two European 
Phyllodactyles (P&y/lodactylus etis ofans) from Cannes, presented 
by Mr.J. C. Warburg ; two Peruvían Thickness (SEdicnenzus 

e* 
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superciliaris) from Peru, an Alligd - Saltator “cestmtlts) 
from Brazil, an A@MStralien Sheldiak® (Tadorits Jadorwoides) from 
Australia, received in exchange; a Common Zebra (Egums 
sebra d) from South Africa, two Shore Largs (Octxerys 
alpestris), British, purchased. 


e 
OUR ASTRONOMICAL COLUMN. e. 


ÉuBLICATIONS OF THE WASHBURN OBSERVATORY, VoL. IV. 
—In the month of March %884, Prof. Holden offered to Prof. 
Auwers to unde the observation et Madison of the 303 
fundamental stars réqulred for the southern zones of the Astrono- 
mische Gesellschaft. - In viegr, however, of the smallness of the 
staff of the Observatory, Prot. Holdenewould only pledge him- 
self to secure four complet ions of each starg but, with 
his assistants, Mr. Comstock worked with so much zeal and 
energy that on his appointment to the Lick Observatery in the 
autumn of 1885, the stars from oh. to 6h. of R A., and «rom 
12h. to 24h. had all been completely observed s tintes, the 
number Prof Auwers had desired, in each element. Mr. e 
Updegraff and Miss Lamb, who had latterly been Prof. Holden's 
assistants, succeeded in bringing the entire work to completion 
by the close of 1885, no fewemthan observations of stars, 
i ve of observations of the t point, having been se- 

m the course of its mg oat. e observations were 
always kept ın a forward state of 1eduction, and thus the present 
volume con'ains the results of the entire work. Prof. Helden 
was not, however, alle to give the observations so full a discus- , 
sion as he had intepded, and as they themselves seemed to ment 

thelr accuracy. The probable error of a single R.A. of stars 
of the 45 observed ın 1884, he found to + o:037s. for 
himself ‘0318, for Mr. Comstock ; and for a single declina- 
tion, for himself + o"400, for Mr. Comstock + o”'436. 

The resdits of these observations, which were made with the 
Aa eee rd 4'8 npertire, ie ent of essen- 
ially ect optic and m ical quality, y occupy * 
the greater part of the present volume. It also pontains some 
other matteis of intempst, amongst which may be noted a series 
of observations with wire screens before the object-glass of the 
meridian telescope, for the purpose of tcrtia e effect of 
magnitude on the recorded time of transit, and 








det - 
tion of the longitude of a station pear the western koun of 
Dakota. It has been Prof. Holden's effort also to make the 
collection of star catalogues in the library of the Observatory as 
complete as possible, and for taat purpose he has boughtemost * 
of the priiftipal catalogues V anests and marked in them, so far 
as possible, all ipe errata Which were kgown to him? A listof ¢ 
the sources from whence these corrections have been derived is 
here given, and will doubtless be of considerable use to gther 
astronomers. 


THE SECOND ARMAGH CATALOGUE OF 330d°STARS.—Dr. 
Dreyer, on his appointment to the dliection of the Armagh 
Observatory efter the death of Dr. Robinson, found a pe 
inass of unpublished meridian obae:vations which had 
accumulating since 1859, the date of the publicanon of the first 
Armagh Catalogue. On the completign of that great work, 
Dr. Robinson had fermed the plan of re-observing a uus on 
stars occurring in Baily’® Catalogue from Lalande's ''IIwtoire 
Celeste," and the observations were commenced in 1859, but 
the adi was interrupted &t the end of the following ydur, the e 
Primate, Lord bhn George Beresford, ha. enerously pro- 
vided a new telescope of 7 inches aperture for the mural ciele, 
instead of the old ong of 34 inches The idea of Dr. 
Robinson, of colivertng e mural circlé foto a transit instru- 
ment by the addition of a second pier, was mnot, however, cairied 
ous. observations were recommenced in April 1863? the 
Rev. W. Hr@ambant being the observer from August 1864 to 

uly 1868, and the Rev. C. Faris from November 1868 to the 
of 1882. Dr. Dreyer himself observed during 1883, 
wi e end of which year the observations close. Considering 
that dhe majoriy of the stars had, in the course of late years, ® 
been observed in the zones of the Astronomische Gesellschafte, 
and that nearly all might be expected to be included in the, 
forthcoming ? Paris Catalogue, Dr. Dreyer fhotgàt ıt ım- 
po tto poblis the ig dise nate ener Aan scare 
and the Government Grant Committee of the Royal Society 
havisg promised to meet the cost of publication, thé present 
Cat&logue wes preparede It contajns the results of the whole 
ofethe meridian work carried on at the Observgibry since 1859 ; 


* 





containing thus, the Armagh Sue, a complete 
S iei mE scene shed the Observatory 
since 1827; for the results published in the ZYassactien: of the 
Royal D Soc in 1872, and lorie a catalogue of 4096 
starn; haye been iirorporetod in tlie prent Work, Pa thare werg 
numerous unpublished observations of many of the stars there 


` 


- given. 

"Tie R.A.’s of the present Catfülogue depend on the standard 
stars of (he Nautical Almanac, four or five of which wêre *ob- 
served on each night, whilst the N.&D.’s depend upon observa- 
tions of the nadir point, the adopted teing 54° a1’ 12” Dr. 
Robinson's in of the divisich-exors of circle 
(Mesi. R.A.S., vol. ix), and also his refraction-tables ( 
Catalogue, pp. 834-35 have bee# used. The details of the 
construction of the ion- which may be considered 
as identica? witlf Bessel’s, are given “in the 7ressactiems of the 
Royal Academy, vol xix. The places of the stars are 
red to the epoch 1875'0, with Struve’s constant, but pro 
m wex never taken into account. The Catalogue, ch 

is very clearly printed, and forms a very compact and noat- 
looking volume, contains for eech star its number in Lalande, 
its magnitude, generally from the DM., its mean R.A. and 
N P.D. for 1875'0, together wih the annus! precession, the 
number of observations, the epoch and references *to other 
modern star catalogues, column complete. 
The secular variation has itted. The uction also 
co a comparison between the present Catal and Prof. 
Grant's Glasgow Catalogue of 6415 stars, net only it was 
* deduced from o ons made nearly at the same time as the 
h observations and in R.&. on the Nautical 
Almanac stars, but also because it had already been rigorously 
compered by Prof. Auwers with his ‘‘ Fundamental Catalogue. - 
ve in 


the one-sided 
that perhaps the azimuth found 
may Bet be strictly a plicable on the op 
zenith.e The com with Auwer's 
gires a similar t, the N. R,D.'s agreeing much better than 
RA’ probable error of a single observation found 
e from goo observations of So atang beimac 30° and 100° N.P. D. 
. wes A. d: oobis., eae mulicr e 
Groat it is due to Mr. F.: @ his perseverance in con- 
Y tinuing reducing the observations during thfiteen years, and 
to the present Director for his energy in completing and publish- 
ing the entire results, which will not fail to 2 useful addition 
i «pur star catalogues. 


ASTRONOMICAL PHENOMENA FOR THE 
e WEEK 1886 DECEMBER 19-25 

( dy Sheeler Soe ums me cri cay, 

Green meansmidnight, counting the 

ds here employed.) å 

«d? Greenwich on December 19 

4m. ; souths, IIh. 57m? 2175s. ; 

- 23° a6'*5. 1 Sidereal 

die er ie 

* Moon (one day after Last Quarter) rings, 

6h. 52m. ; sets, "rh. 


at 
hours on to 24, 
sets, 15h som. ; 
Wime at Sunset, 


Oh. 42m. ; 
51m. ; decl. on meridian, ry 


Planet Rises © , Souths Sets Decl on meridian 

* h. m. h. m. h. m. m 
. M 6 3 IO 26 49 eo i$ S. 
Venus. 8 25 12 14. .. IÔ 3 .. 23 588. 
Mars ... MO O 14 2 18 4 23 48S. 
. uer - 2 53 3 13 I3 Io 385. 
@ Saturn... 17 35* .. 139 .. 9 43°@.. 21 3ÀN. 

S * Indicates that the rising !s that of precsding evening. 


* Qeem]tagious of Stars by the Mern (visible gt Greenyich) 


Dec. Star Mag Diap. © Reap ape Rony 
* e * » alae ae 
: i L *m. . h. m. e 2 s 
19 Vignis. S024 *. 1502. 234 7. 
I9 ys $a! 47 RA 255... 32I 100 148 






Ded. 64° N. December 19 and 21 are firebafl dates. 
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Dec b 

20 I5 Jupiter in conjunction with and 3? 24' south 
of the Moon. 
21 e — Sun st greatest declination south ; shortest 
day in northern lahtudes. 
a2 I4 Mercury at greatest elongation from the Sun, 
22° west. š 
VarieWe Stars 
Star RA DecL 
h. m. o 3 * in. 
U Cephei o 522 ... 81 I6 N. ... Dec, 23, O 44 m 
ET 3 o8..4031N.... n ah 4 m 
A Tauri 3 54°4...12 ION » 20, qm 
] » 24 535m 
U Monocerotis . 7254... 9328. ... , 22, M 
W Virginis... ... I3 202... 2 47 S. ... ,, 24,21 30 t 
è Libre I4 54'9 8 48..* y 252033 ^ 
» 23, 4 24 ” 
U Coronz I5 136...32 4N..e », 20, 19 5 m 
” 24, baad 
V Ophiuchi 16 20°4 .. 12 8%... » 74 M 
R Seat 18 414 5 50N.... , 22, M 
3 Cephei 22 24°9 ... 57 SON. .. 5, 23, 2 20M 
; M sigrifos marinum; m minimom. 
3 Meteor-Showers 

Ursa Major supplies a couplo of radiants at this season—one 


near 1, R.A. 131, Decl. 48° N., the other near a, R.A. 157°, 





SANITARY PROGRESS DURING THE REIGN 
OF THE QUEEN! 


[N opening the m ings of the One Hundred and Thirty-third 
Session, it ap to me that, as we are entering upon the 
jubilee year of the Queen's reign, 1t might be in to take , 
stock, as it were, of the which has been e by the 


nation in some one of the branches of usefulness to which the 

of this Society have contributed ; and it occurred to 
me that most subject to select would be that of the 
progress which has been made in sanitation during Her Majesty's 


"Bh year 188 was the Gent complete year of i n. 

The eM t forward the 
sanitary n of different parts of the county, and of differ- 
ent classes of the Disease was as provalent amongst 
the libosing ulation in rural villages as it was in 
crowded bi districts in towns, and, on the motion of 
the Bishop of London, the House of Lordss |n August 1839, 
presented an address to tho cen, begging to direct an 
Inqui pos Mi eas rom. this period may 
bo aoid o date social and sanitary movgment whic 
has tended so y to ameliorate the moral as 23 the 
physical condition of the people of this island, and which forms 
one of the most prominent features of the Queen's reign. 

The Poor-Law Commissioners were directed to report upon the 
condition of the labouring classes ; and the direct evidence of 
much preventable disease, which the records of disease and death 
furnished from aj parts of the country, formed the basis on 
which the Commission founded their recommendations. In 
towns, the people were crowded in courts and alleys ; they 
sfarmed in which were neither ventilated nor drfined. 
In 1837, it was calculated that one-tenth of the populatign of 
Manchester, and one-seventh of the population of Li 
Itved in cellars. . 

The dead were buried in overcrowded churches, chapels, and 
churchyards in the middle of towns. The rural districts were no 
better. 

In the towns this condition of things arose from the great 
increase population which had been taking place fer some 
years ously, coincident with the rapid expansion of our 
trade and manufactures, coupled with the aBsence of legislative 

visions t$ meet the new exigencies which had arisen, and with 

hich the qgjder laws, in consequence of thd? increase, wore 
unable to cope. . 

But there were other active causes, For instance, the Com- 
mimioņers state that parochial administration operated mis- 
chievously in degrading the habitations of the classes, 
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and in checking tendencies 
of the tenement depressed 
inhabitants. 

In speaking of the insanitary condition of houses, we nast not 
forget the effect of the window tax. This tax had been estzb- 
lished for tao s. Air and sunshine are the first requirements 
of healthy reser 


to improvement. The depression 
the habits and condition of the 


and the window tax induced every builder 
to shut out the sun and exclude the air, so that Tr men were 
unable to afford the luxury of adequate windows for their dwell- 
ing-rooms, @ of any windows for their closets. Darkness and 
dirt go hand in hand, and in the class of houses above the 
cottages, darkness and want of ventilation were much fostered 
by the window tax. This tax was not abolished till 1851. 

At the commencement of the Queen’s reign, drainage over the 
whole country was provided for by various Commissions of 
Sewers. Their duty was limited to causing “to be made, 


ton ected or i amended, put down or reformed, as the 
case req walis, ditches, banks, gutters, sewers, gates, 
cullises, bridges, stgeams, and other defences by the coasts of 


the sea and marsh ; 

The Highway Acts pr@vided for road cleansing and road 
structure ; and there was a law for cleansing of ditches, which 
forbade throwing offal and foul refuse into the ditches which 
might lead to the pollution of streams, 

e most imporlant, perhaps, because the most cheap and 
accessible, authority for enforcing the execution of the law for 
the protection of the subject agamst nuisances, and for punish- 
mg particular viplations of it, was vested in the Courts Leet. 

e juries, commonly called ‘‘annoyance juries,” impanelled to 
serve on courts leet in towns, perambalated their districts to 
judge of nuisances upon the view; but the Commissioners 
reported that, with all this 1 , there was scarcely one 
town in England found in a low sanitary condition, or scarcely 
one village marked as the abode of fever, that did not present 
an example of standing violations of the law, and of the inflic- 
tion of public and common as well as of private injuries, the 
tenemen over-crowded, streets replete with ınjurious nuisances, 
the alr réndered noisome by these and by the smoke from factory 
chimneys, and the streams of pure water polluted. 

As smoke, most of the then modern private Acts 
contained penalties on gas companies, prohibiting their washings 
to contaminate streams, or using for steam-engines furnaces 
which did not consume their own smoke. The eral statute, 
I and 2 Geo. IV., c, 41, empowered the Court*to award costs 
to the prosecutor of those who used such ; but the duty 
of informing was not placed on public officers, and private 
individuals were unwilling to become informers 

The provision of water, and the disposal of tho water 
after ıt beey fouled, had scarcely been thought about. No 
doubt, ın London, and in some large towns, water was provided 
by public companies or by the corporation ; but in almost every 
country town the water supply was defective. e 

The rt on the sanitary condition of the labouring classes 
states that 1t was difficult to conceive the great extent to which 
the labourmg classes are subjected to privations, not only of 
water for the purpose of ablution, house-cleansing, and seweruge, 
but of wholesome water for drinking and purposes, 
Whilst, however, the water supply was insufficient even in 
London, on the other hand the necessity for providing means 
for getting rid of the fouled water was genefally ignored. 

Jt 1s stated, in the report of 1842, that the courts maabited by 
thé poorer classes in towns are erally not flagged ; they are 
m with a soit of pebbles; they are always wet iad Neo. 

e people, having no convenience in their houses for getting 
rid of waste water, throw it down at the doors; that scarcely 
one house for the working classes will be found ın which there is 
such a thing as a sink for getting rid ofthe water, It mentions, 
in a typical case, thet, where in one lochlty a large sewer had 
recently been made, the landlords are not compelled, and do 
not go to the expense ofemaking any communication from the 
courts to the sewer; the courts are as wet and dirty, end in as 
bad a condition as they were before the sewer was constructed ; 
and it is added that this miserable accommodatioryin the wretched 
courts pays æ better percentage than any other description, of 
pro ; 1t pays as much as 20 per cent. ın may instances. 

ith regard to feecal fatter, the general practice had been 
for each House to have its cesspit, which was emptied at intervals 
by night men; but in the poor districts the soil was allowed by 
the occupiers to accumulate for yemas to avoid the expense of 
emptying Within tlie precedmg twenty years wajer-closets had 
. e. 
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been introduced nto the better Jass of houses. The réfuse from 

these was geneialty allowed to floff into tbt cesspits; but, to 

avoid the expense of frequent emptying , an overflow was made, ø  * 
where prachcable, into sewers or adjacent ditches; in other 

cases the refuse was turned directly into the Sewersy and created 

a dangerous deposit. 

The danger had begun to be noticed long before ; for in 1834 
one medical witness stated te & Commuttee of the H of 
Commens that of all cases of severe typhus that he þad seen, 
exght-tenths were either in bouses of which the drains from the 
sewers were untrapped, or which, bei trapped, were situated 
opposite gully hole ; and the report the Poor-Law Commis- 
sioners remarks that this recent mode of cleansing adopted in 
wealthy and newly-built digtricts by the use of water-closets, 
which discharge all refuse once from the house through the 
drain into the sewers, whilst ıt saves delay, preventy accumula- 
tion, and also saves the expense of han labour; yet has the 
objection that if much extended it may pollute the water of the 
river into which the sewers are discharged. They, ad apie 
recommend that this danger should be incurred, a$ 1 evil 
than the retention of the refuse in houses ; adding that— e 

“Tt is pommble to remove the refuse in such a mode as to 
avoid the pollution of the river, and at the same time avoid the 
li esiti of this most irffportant manure." 

e conditions under which the drains had been constructed 
were entirely different from thpee which became necessary with 
the increasg of population, The sewers had been constructed 
for land i , apd only with reference to the wants ef the 
immediate locality, so as just to diam it to the nearest outlet,, 
without any refewence to any general plan ef sewerage. The 
sewers were generally flat at the bottom, of stone or brick ; the 
joints were not specially water-tight, so that much ‘of the liquid 
passed into the su ing soul, and the floor of the sewers was 
covered myb deponi, which had to be removed at much expense 
by hand, d ın many cases the size and form of the sewers were 
adapted to enable the workmen to enter for cleansing purposes. 
When new lines of houses were built, new were required 
for which outlets into the old sewers did not afford sufficient fall, 
and they then becanf choked with deposit. e cleansmg of 
streets was not performed with uniformity or rapidity ; and the 
condition of many of the back streets and courts was deplorable. 
They were not properly paved, and had no conveniences. 

e Poor-Law Commissioners recommended, in tff report 
already mentioned, that the ive and slopr process of the E 
removal of the surface refuse of the streets by cartage might be » 
dis with, and the whole at once carried away the 
mode w. is proved, inghe case of the refuse of houses, to be » 
the most rapa, cheap, and convenienp namely, b? swecping itg 
at once into the sewers? and discbarging it by water. is 
recommendation was largely adopted. 

In order to convey some idea to minds of the diffftulties 
which would necessanly be caused by turning the street wef- S « 
ings, which conststed largely of mud from macademised roads 
directly into the sewers, I may mention that at the present time e 
1n London every effort is made to top the road material from 
passiog into the sewers by sweeping the streets, and by placing 
catchpits at the es and cleanelag them frequently, and that 
in the metropolisgthe quantity of dix from roads and gyllies, 
and of deposits from sewers, removed annually, amounts «o e 
nearly 1,000,000 tons, and the annual quagüty in th&e days 

t have fallen fareshort of 350,000 tons. „The pembmed 
effect of the street sweepi and te water-closet refuse © 
into sewers, with uneven falls and flab bottoms, naturally added ` 
to the deposit, and intensified the evils in such e manfier 
finally to force oP improvements in eke construction of the e 


sewers. 

e The difficulties as to and the’removal of refuge were ° 
principallayentailed by the ce of any legal machinery to 
enable the Inhabitants of 2 locality to combine for sanitary e 
purposes, and to share the expenditure necessary for improve- 

ments 


Another gaportant insanitery condition was caused by P3 e t 
fact that the t population of the kingdom resorted 15, 
common lodging- which were under no sort of su ion. 

and which weze for for the propagation of epjdqnic «5. 

well as of moral depravity. p 

© The general concisions af which the Poor-Law Commiseioneis 


agived in their report on the conditioa of the M eae clases 2 
were that disease origitktmg in, or pro ed by m of, 
decomposing refuse other filth, and uap, close, and over- 

. 
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3 e. 
crowded dwell P * generally g the working 
qjasses ın all parts of the ki dom end that these diseases 
could be abated by impioved sanitary conditions, they were not 
removed by high wages and abundant food if sani conditions 
were absent." They also pointed out that owing to the defective 
water-supply cleanly habits were impossible. 

Pa illustration of the loss caused to the nation by these pre- 
venttble diseases, they mentioned? that out of 43,000 widows and 
113,000 destitute orphans relieved from the poor-iates, *he 
greater number had lost their husbands or fathers from prevent- 
able diseases ; and that the youthful population of either sex 
brought up in crowded, unwholesome dwelli and under the 
&dveise circumstances described, weie deücient m physical 

h and moral conduct, and up improvident, less, 
and intemperate, caring"for nothigg but sensual gratification. 
They pointed ouf that the expenses Vf local public works were 
unequally and unfairly assessed, oppressively and uneconomically 
collected By separate collections, and wastefully ded by 
unskMled ang irresponsible officers, and that the txist law for 

the protection of the public health, and the constitutional 
*machinery for its execution, such as the Courts Leet, have fallen 
into desuetude. 

The Commission then went on v 
for improving the sanitary condition of the labo clfsses, 

This report was thus one of tbe early fruits of the system of 

vital statistics which commehced ®t the accession of the Queen, 
under the able supervision of our late eminent membes, Dr. Farr. 
The rtport itself was drawn up by another eminent member of 
«lus Society, Mr. Edwin Chadwick, C B. It is & remarkable 
tribute to the fordkight of Mr, Chadwick thft, during the last 
half-century, almost all the sanitary principles laid down in the 
repoit have been recognised by the Legislature as necessary to 
the welfare of the community, and have become matters of 
ordinary practice. The conclusions of the Poor-Lay Commis- 
sioners, and the general interest awakened in the subject, led to 
various sanitary uyrestigations, both by Royal Commissions and 
Committees of the Houses of Parliament. 
When the Registration Act came into opeiation, an epidemic 
of small-pox was advancing over this and. It attained its 
maximum in the spring of 1838, and destroyed 30,81 
Dr. Farr mentions that vaccination protected a part of the popu- 
lation, hpt that there is 1eason to believe that inoculation led to 
the extensioreof the epidemic bygi the Infection artificzally. 
In 1840 and 184%, the first Vaccination Acts were passed. These 
prohibited inoculation, and empowered the Guardians to provide 
means for vaccination, and to the expense on the rates ; 
and enacted vaccination was not i» be considered parochial 
communfy should bear 
the cost of measures which are f necessary to secure the 
pubho health. It was not, however, till 1853 that vaccination 
com 


state the conditions required 


persons. 


„apade conie. 
e reports ‘Of the various Commissions and Committees of 


« ° Parliament which inquired into the condition of the people 


showed the unportance of cleanliness of person and cloth- 
ing to health, and the difficulties which the poor suffered in 
respect of ft; and in 1844, private associations, not only in 
London, but in Manchester, Teak and other large towns, 
w formed to encoun cleanliness amomgst the yes 

$y establishing public beths and Wash-houses, and lend- 
ing out pais, brushes, and whitewash to the poor to cl 


e [heir dwellings ; and in 1846, the Bishof of London brought in 
general Act empoRgring local afithorities to establish public 
bathsgand wash-houses, th expense of which was to be defrayed 


out of the rates, e 
As regards general #uffitary legislation, it is probable that the 
recommendations in the,Poor-Law Commissioners’ report and in 
the repoits of these several Royal Commissions and Committees 
of the Houses of Parlament, would have remawe long in 
abeyance had it not happened that the nation was threatened 

with an epidemic of cholera À 

e In 1832-33, the cholera had visited our shores and snatchtd 
46,437 victims. It again appeared in Lordofon Septem- 
* ber 22, 1848, and in n h in the beginning of October, 
i tary conditions remain, epidemics 


dud So long as the 
* invariably haunt the same localities, and the firs? appearence of 


the cholera in Beimondsey in 1848 gras cl to the same ditch 
In which the earliest fatal cases occurred in 1832. The first case 
“of chojera that occurred in the town of Leith took place in the 
same house and within a few fest of the wry spot whenée 
the previous epidérqic of 1832 commenced its course. On ite 
e ee 
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pearance in 1848 in the town of Pollockshaws, it snatched 
Its first victim from the samo room and the very bed in which it 
broke out in 1832. It did not, however, attain its full intensity 
until 149, and it ceased on December 22, $849. Its pro- 
fully corrobointed the report of the Poor-Law Commis- 
moneis. It attacked those towns and houses which offered to it 
the best inducements to visit them, in their fih, decaying 1efuse, 
crowded and dirty populauon, bad water, polluted sub- 
soil, or any other of those conditions which er to bad health 
ina population, and which, when cholera is abs@@t, afford an 
evidence of their existence by the prevalence of scarlet fever, 
small-pox, typhoid and other fevers, measles, whooping-cough, 
&c. The total number of victims was 9 
The near approach of the cholera led P ent, in 1848, to 
the conclusion that 4 
'' Further and moie effectual provision ought to be made for 
improving the sanitary condition of towns vnd, populous places 
in land and Wales, and it is expedient the supply of 
wate: to such towns and places, and the gewerage, d e, 
cleansing, and paving thereof, should, gs far as piacticable, 
placed under one ead tke same local ement and control, 


subject to general vhs pdt 
Act was creating a General Boaid of Health. The 


main feature of this Act was, that when the Registrar-General’s 
returns showed that the number of deaths on an average of the 
preceding seven yeus exceeded 23 per 1000, the General Board 
of Health were empowered to send an inspector to make a public 
inquiry as to the sewerage, diainage, water supply, barial-grounds, 
number and sanitary condition of inhabitants, and local Sanitary 
Acts ın force; also as to natuial seen areas, the existing 
local boundanes, and whether others might be advantageously 
adopted. The General Board were empowered to issue pro- 
visional ordeis, cieating a system of local administiation by 
means of Local Boards of Health, consis y of municipal 
authoiities and partly of elected membeis. ese Local Boards 
were empowered to appoint necessaiy officers, including medical 
officers of health, suiveyois, and inspectors of nuxanceg. The 
public seweis were ve-ted in the Local Board, and they were to 
maintam, cleanse, and e the use of sewers. All houses 
rebuilt were 1equired to be provided with drains approved by the 
surveyor ; and, before any new house wus oommenced, the levels of 
the cellars or lowest floors, and the position ang character or the 
drains or cesspools, were to be appioved by the surveyor. e 
occupation of cfllais as Aellings was prohibited. Water-closets, 
or privies, and gsh-pits were to be pro to gll houses and 
workshops. The Local Boaid was also required to > 
repair, and clean the steets, and to piovide for removal of refuse. 
They weie to abate nufisances, regulate slaughter-houses, register 
nnd make by-laws to regulate common lodging-houses. The 
local authonties were empowered to provide public recreation- 
grounds, and to provide a water supply, except where a water 
company would supply on reasonable terms. They were also to 
provide moituaries ; to obtain power to close burif-grounds 
which they considered to be unhealthy, and to open new ones. 

The Local Boards weie empoweied to make by-laws and 
impose penalties, subject to confirmation by the Secretary of 
State, and to cb to mortgage the rates, and to borrow 
from the Public Works Loan Commission. The Act also pro- 
vided for sewers, wells, pumps, &c., to be made where desired 
by the inhabitants infparizhes containing less than 2000 ns, 

e me'rBpolis was exempted from the operation of this Act, 

Geneial Board of Health came into existence in 1888 
just before the outbieak of cholera in this country, and it togk 
measures at once to check the disease, and proclaimed the prin- 
ciples upon which the preventivg and other measures for meeting 
the epidemic ought to be conducted. Amongst these measures, 
probably the one which had the est effect in promoting 
RM Inr a generál” feeling of the necessity for senitary im- 
provements, which awoke in the nation the needs of moral 
improvement, was that requiring house-to-house visitationg and 
the cleansumg of the houses and streets, and obtaining an 
adequate water supply. ej 

epidemic also brought into notice the necessity of ap- 
poynting efficient medical officers to supermseethe sanitary 
condition of thé different tow#s and districts. 

Further Acts for 1egulsting the public health were in 
1858, 1861, and subsequent years; and all their pro ns wero 
embodied*n a General Act in 1875, from the operation of which 
the metropolis was exempted. Subsidiary to these may be 
mentipned the Acts regulating rural water supply, the Artisans’ 
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and Labourers’ Dwellings Acts, or what have been more recently 
termed the housing of the working classes, and also Acts for 
checking the adulteration of food, as well as other Acts relating 
to the diseases of animals. This general legislation hag been 
largel supplemtnred by by-laws issued by local autHbntnes, 
wi e sanction of the Local Government Board, and by means 
of Local Acts obtamed by various towns. 

The Act of 18484nitated the system which subsequent legis- 


lation has supplemented, under which many towns and 
districts on irowed money for and have executed public 
sanitary works duiing the last forty years. The importance of 


this measure may be gauged by the that the money borrowed 
since that’ time lor sanitary works, and not yet repeid, amounts 
to ovel 130,000,000! , in addition to very large sums spent out 
of current 1ate£ ; and in addition to an enormous private erpen- 
diture, which is beyond the reach of calculation, for the recon- 
struction ofhouse drains. This legislation and expenditure have 
caused a compete revolution in that branch of engineering 
science connected with public health, vit drainage and water 
supply, and has graffually established it on a scientific basis. 

odern sewerage ma said to date from the introduction 
of oval forms in sewers, by Mr. Roe and Mr. Phillips,’ under 
thé Commussionais of Seweis, in 1845 ; the construction of 
impervious clay pipes for smaller drains; the tion of the 
necessity that seweis and drains should be water-tight and self- 
d ; and that ctions should be carefully made. Ven- 
tiation of the sewers followed a severe outbreak of typhoid fever, 
consequent upon the construction of a new unventilated sewer at 
Croydon. In 1849-50, Sir Robert Rawlmson introduced the 
system of constructing sewers and drums in right lines from 
point to pomt, with lamp-holes oy man-holes at every change of 
dhection o1 of patient ; this 15 now the recognised method of 
construction among all English- ing races. The reconstruc- 
tion of the seweis led to & reform in house drainage, of which 
the leading chaiacteristics are imperviousness of material, free 
aeration, and facility of inspection at all points. 

The disposel of water-carried sewage by leading to the 
widesprékd pollution of our streams and rivers, and the serious 
injury of the sea beach in many of our seaside health resorts. 

e problem was complicated by the doctiine that as the pollu- 
tion was caused by a vast amount of fertilism madens large 
profits might be made out of its removal. But those who e 
this assertion generally overlooked the fact that the conveyance 
of the 1efuse would have to be paid fo- yest like amy other work. 
The subject has beer repeatedly discussed 1n this hall, but it is 
far too extensiv® for me to enter into here. ° E 

Let us now turn from the community generally to the metro- 
pols, which was excluded from the operation of th® Sanitary 
Acts of 1848 and 1875. The population of London was 960,000 
in 1801. At the*Queen’s accession it had more than doubled, 
and amounted to about 1,900,000. At the present time it is 
very nearly 4,000,000. The metropolis has, irom itsgituation, 
all the attgbutes of a healthy city. It lies in a valley through 
the cente of which the Thames sweeps from west to east, end 
the winds over its water afford a continuous supply of 
fresh air to the middle of the City. But the advan of this 
situation had been largely fiustrated by the unop efforts of 


, the landowners to accumulate the greatest possible number of 


houses on the least ble space, by which the free circulation 
of air was impeded in some disticts, and the families of artisans 
were crowded in small, low, close rooms, without spacg for the 
safegretention of refuse ; and there was no adequate machinery 
for its 1apid removal e 

Jeondon is now, undoubtedly, the finest capital in the world. 
It was fai fiom being so at the ning of the Queen’s reign. 
Among other things, there were*leploiable deficiencies in the 
roig Sea a found its way through badly-formed, 
leaky into the old water-courses, nu thence to the river ; 
the sewage was floated up and down by the tide in the heart of 
London, until it was deposited on the shore at low water in 
fetid banks, which cove the foreshore from Blapkfnar to 
Battersea, . 

One of the early effects on the metropolis of the repoit of the 
Poor-Law Commission, was a Metropolitan Building Act for 
improvement e, and for ing a sufficient width Sf 
streets and alleys, dae ventilation of buildings, and to 
regulate the constiuction of buildings, authorising the vestries 
to appoint district surveyors. è 

* Mr Phillips is at t In sup xrintending the roconstruction 
of the drainage of the Houses bg s ied 


fre 


In 1846, a ner Commission ,of Sewers mir apii and 
charged with theeduty of revising «he metrepgli drainage, 
The Commissioners d led for an Ordnance survey of 
metropolis, which was commenced in 1847. 

The water supply of London was furnised by» water com- 
panies, who trenched upon each other's districts. Its volume 
may be assumed, at the Queen's accession, to have been about 

6,000,000 gallons per twenty-four hours. It was estimated, by 

Te Wgcksteed, in 1845, at 45,000,000 gallons. Sqme ‘ was 
derived from the tidal part of the Thames, and was mort or less 
filtered ; but, from its doulfful punty, ps in surface-vrells, 
often adjacent to ch were uently preferred for 
diking-water. In many of the courts and smaller streets 
water was obtained only frgm & small stand-pipe, where the 
water was turned on for an hour or lesy daily, when the inhabit- 
ants stood around waitmgwith whatever veels pe might 
have at hand for their turn to procure a portion of ly 
scanty supply, which was then stored for use in prebebly the 
only room ocoupied by a whole family. Amongst the peorer 
classes, almost the only receptacles that exmted vere wooden 
butts, frequently in a state of decay; and, as they were for the e 
most pait without covers, the water was placed under favourable 
circumstances for the tion of dirt and refuse and for the 
development of animal and vegetable growths. 

After the cholera epidemic, the question of the 15g and 

uantty of the water Lan ape notice; and in 1852, 
aae an Act forbidding the supply of water from 
the tadal of the Thames or its tributaries, and requiring all 
river water to be filtéted and to be kept covered after filbation ; | 
also requiring a cogstant service when demanded by four-fifths of 
the houses ın a district. In 1858, the average y supply had 
risen to 75,002,000 gallons, In 1871, another general Act was 
passed, to make er provisions for pus to the metropolis 
à constant supply of pure water ; this Act defined the sources of 
supply of the several companies, and required, amongst other 
matters, efficient filtration, and the application of tests of purity. 

The amount of water delivered into Londbn by the water 
companies for September last was 178, 196,597 gallons in twenty- 
four hours, of whicheabout 90,002,000 gallons e from the 
Thames above Teddington Lock; its puity 1s ascertained by 
continual analysis; and it may now said that the water 
supplied to London rivals that of any other city in purity. 

tt was not till 1852 that the etary of State was authorised 
to prohibit burials within the metiopolis. ee. 

new era in metropolitan sanitation was inaugurated in 1855- 
In that year the Metropolitan Board of Works was createg. e. 
this body Was vested the main dramage of the metropolis, but 
the chage of tlg subsi 
who were also charged with the care Of the streets and roads, 
the Metropolitan Roads Commission bemg abolished, and all 
duties of hghting, control of removal of refuse, &c., were 
on the vestries. e . 
Thus the formation of this new Board was somewhat of a 

e movement, because the concentration of functions, 
which had been commenced under the Metiopolitan Roads 
Commussion and Metropolitan Seweis Commissions instead of 
bemg strengthened in the new Board, was abendoned, and 
something approa chaos was introduced. This Board pas, 
however, by d iemitted to it the care of London 
improvements, and certain other general munigipal functiins, as 
well - power to levy general rates The City ed its 


individuality, gxcepting as tq the main sgweis, and effectede © 


improvements and opened out thoroughfare, in the part under 
its jmisdiction. The improvements in the other parts of Lohdon , 
are mainly due to @he action of the tropolitan Board of 
Works. Great alterations have taken place m our thorough- 
ae Many of those laige tracts of *London which were 
pied ty dwellings of the most wretched description, art now 
traversed ide thofoughfares, and covered by artisans’ dwell- 
i erected by private enterprise. But there is no diminution 
of e rate at which the vast aggpiegation of population in London 
contin 
wretched cro 
close rooms, brought up m Dairow streets, and early made 


- Ge 


#0 pro ; and, unfortunately, many of the * 
ed Telit still remain, where those born in® 5 


e 


ish sewer was left tothewestries, g 
f 


[4 


iar with vige, are deteriorated in physique, qnd grow poore» e 


from inability to work. 
eThe reconstruction ef the ranas the removal of the sewage 
the midst of the po on, the opgaing ont of thorough- e 
fares so as to admit ventiletion into crowded districts, hafe all 
tended to ifhprove the fanitary condition of Lapdon. g 
. e- 


e "ppl and drai and other matters which I hgve mentioned. 


e districts, for it appears that whilst the deaths from rymptic 
e 1000 in the decade 1851-60 to 5°12 per rooo in the decade 


*actionmn the interest of the commenity generally ; and the result 
"wat the enactment of the moo Taws, for ing the 


& sanitaryecorfiition of th ple, which I have enamerated 
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Tato; upon this assumption we find that the sanitary improve- 
ments only began to after the cholera epidemic of 1848-49. 
In the decade 1841-50; indeed, it appears that the death-rate 
was larger that due to the density of 
po on. Butin the following decade, tho sanitary improve- 
ments began to uce their effect, and this effect has gradually 


per 
d e 1841-50 had averaged annually 5:29 per 1000, were | increased. In decade 1850-60, the annual average saving of 


in the 1880-84 te 3°4 per tooo, If, however, | lives m England and Wales from sanitary? improvements was 
we that had been no e in sanitary copditens, 7789 ; in the decade 1860-70, it rose to 10,481 ; in the decade 
and ore that the death-rete gone on i ing accord- | 1870-80, ıt was 498,443; and in the fivo qj 380-84, the 
ing to Dr. Farr's formula of in due to i popula- 


& annual nimber of lives saved by improvements 
have beci IO2, 240. 


The present sozial condition of the people affords an equally 
striking evidence of general improvement. Food and clothing 
aze cheap ; the construction of streets and new buildings in our 


tion when the sani conditions remaine the death- 
rate of 1880-84 would have averaged 26°62 per 1000; that is, 
a mring of 5'61 per 1000 has been affected by sanitary measures. 

If upon this we compere ghe sa in life which has 


resulted frgm senitary im at different periods since | towns are regulated; houses are improved; overcrow and 
1838-42, we find that it amounted to an annual saving of 4604 | cellar dw are prohibited ; the commaa lodging-houses are 
lives during 1860-70 ; of 13,929 lives annually during 1870-80; | controlled. Petoleum affords a brilliant ligh& to the poor in 


and qf a1, lives-annuall 1880-84. The main drain- 
age wotks comm about 1860, and terminated in 1878, 
eand the increase in the saving of life in these consecutive periods 
may to some extent be taken as a of the effect of the 

ual construction and completion of these works. No doubt 

London ey ea ee 
insanitary conditions prevail all round us, that the housing 
of the working classes is stiM farsfrom satisfactory, and that we 
are too ess about infectious disease. The Metropolitan 
Board of Works has never had a clear field for municipal action ; 
P when we com the present condi of London with 
what it was at theeQueen’s accession, the Metropolitan Board of 
Works, in spite of the disadvantages of its constitution, will 


country districts which are beyond the of gas or of the 
electric light, and who were formerly depefMent on rushhights, 
Water supply is rarely deficient ; rened¥val of refuse is enforced. 
But there remains much still to be done. Numbers of the 
people are still crowded in wretched dwellings ; our rivers are 
polluted and subject to floods ; our infectious diseases are not 

ly cared for. 

e main featcre of the legislation of the half-century is 
the recognition cf the principle that when e numbers are 
congregated together in communities, the duty of preventing 
injury from this aggregation rests on the commfrnity ; and if this 
inciple is duly scted on, if in all aggregations of population 
fee elreulation of air ia encouraged by preventing the crowding 

elg 





have a grand record to show, in the jubilee year of the ueen's | together of buildings ; if refuse is imm. posed of, o 

ign, of metropolitan improvements ard metropolitan on. | to cause no injury to any one ; if pure water be provided ; if we 
e main iple which guided public ini ion, both isolate infectious diseases ; and, above all, if we are fortunate 

before and during the earlier years of the Queen's may be | enough to retain the blesung of cheap food and clothing, we 

said to have that of non-interference, and of allowing free | shall not transmi- to our posterity a similar legacy of misery to 

competition to ; al no doubé some efforts had | that which we inkerited. 2 

been made to e the labour of females and : 

children m Pado Acts, i e 


ON THE FORMS OF CLOUDS? 


HE object of the was to explain a th with regard to 
T the aiacirles dat may have the greatest 1n produci 
the leading cloud4o. eglecting occasional and exceptio: 
influences, thePanrhor stited that the with which his paper 
dealt might be, cassed under three heads: (r)jethe diminished 
specific gravity of the air when more or less with in- 
visible ur, (2: the differectial horizontal motion of the atmo 

here, (3) the vertical motion in the atmosphere produced by 
tlie hest of the sun expandmg the lower ale e first of these 
was universally recognised as the initial cause of the cumulus, or 


"The practical application of the knowledge derived from the 
Registrar-General’s statistics led to further pp ar in 
puscuqr cases: by each men as Dr. Simon, Dr. Buchanan, 
ir Robert .Rawlmson, and ers, and gradually caused a 
reaction from what may be the Jaitses-faire system, to the 
spread of opinion in the direction of control over individual 


This large amount of ion is Practically little more than 
the interpretation required by the increase of ion, and by 
e complicated exigencies of modern life, o common-law 


: ae " | f&rst-born exe En iR It was produced when there was so much 

cruhs, Prwhjcwr we quis faciet in sue Nocere 05315, | vapour g@nerated in the lower atmogphere that the vapour-laden 
alieno ; and Sic tere tuo ut alten non 7 that is to ap layer projected up within the limit of condensation. ** Of course 
no man shall do anything by which his neighbour may the vapour below this limit would itself become condensed if 


injuriously affected, and ‘each person must so use his property 
and his rigists as not to harm any one else. 

This common-law doctrine had become practically obsolete, 
because there was no eae ae existencg to enforce it ; and 
tho present generation inherited a legacygof misery amongst the 

owing to the absence of regulaons in the build- 
of*}ouses as the towns increased jn size, absence of@water 


cooled ın the course of its tavels. During the formation of the 
cumulus, calm was posed to prevail, en the atmosphere 
was in motion, ite differential horizonte] movement produced the 
first important modification. Retarded by friction and other 
causes, the lower portion of the cumulus moved more slowly 
than the upper, the cloud sheared over into a slanting 
position,®and ultimately became the cumulo-stratus. A 
was thus distingmshable from those that had tra 

even a short dieance. In this climate large well-develo 
cumuli, though common in summer, were seldum seen in “the 
cold season. The majority of, the clouds of the first stage seen 
here were born in warm latitudes, and, coming as travelled 
cumuli, showed more or less the condition of the cumulo-stratus. 
The invisible vapour fas subject to this same shearing motion, 
and far-travelled water-vapour would, on its rising, as it soon does 
in this climate, to the height n for condensatign, at 
once take éhe shape of the stratus. In the next stratum abore, 
Mr. Glaisher’s irvestigations in his balloon %ascents showed a 
9. 1 ^ rather rapid ehange to e drier atmosphere. Here were found 
1878-Bo, the deaths from zymotic disease in rural districts in the the Ciro canal and cirro-stratus. o differeatial motion of 
same interyalhaye declined from 2777 -0 t67 per 1000, » the atmosphefe, though dminished, was still an mmportant: 

In order to form an estimate of the sa of life due to | agent, and uced results that wert not possible in the more 


- Mundy's calc@iations show us what have been the general 
eresults of the sanitary improvement of the nation. The death- 
rate of "p Se for land and Wales Was 22°07 per 1000; 
that of 1 Sa wad 19-6 Gee icon cad inc tks Boll 
rymotjc disease, whicif averaged 4°52 per 1000 in the d 
1841-50, were reduced to 2°71 per Tooo jn the I 
It is, ever, curious to note that the LN ih wien 
districts does not appear to have kept pace with that in rural 


in certain urban districts hare declined grom 5'89,per 


mnitary measures, we may sssumf that on remained fn bulky and clouds of.the lowest range. When the sun’ 
e abeyance, and calculake what the death-rate, according to «Dr. = Abe d iren re iE niam 
Farri formule, would have been if euin Increased ora Oil, PS. bascule et eae 
dennty of population, 2nd comtpare that the death | Serwart, FRI g s . 
e. . 


: : » t ° 
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heat ed lower atm the upper cloud-stratum 
would be lifted, flattened, and ken into patches, the result 
being a mackerel Should, however, the expansion in the 
lower atmosphere take place very slowly, it was possible the 


cloud, though thitned, would remain unbroken. Rapid Motion 
of the would elongate the cloud in the direction of 
motion ; and, if accompanied by expansion from below, would 
rupture the cloud inis ribs or bars at right angles to the current. 
If the mass of the cloud were stationary or moving slowly, 
prominent pays might be drawn out into *! mares’-tails,”” 





FURTHER EXPERIMENTS ON FLAME 
[N my former paper, published in NATURE, vol. xxxi. p. 272, I 
showed that there are two classes of continuous spectra, 
vix. those due to an incandescent precipitate, in which case the 
flame has the powe» of refl and i light ; and, 
secondly, flames that posse+s no ing power, give a soft 
i rah hac a githont mazima rr 
is ic oxide, which gtves, at normal 
i at increased pressure, according to 
continuous spectrum. I have 


e seq. 


jet, of a trumpet shape, increasing very ‘gradually from 1 milli- 
metre to 3 millifetres in diameter, the flame farther 
a wide disk of cork Io otres 





with spectrum 
is given by 


Fiama of carbonic oxide buffiing in oxygen at 60 mm 
kd marma The continuous spectrum at 


e 

to the tip, without any definite separation into mantles with a 
space between. At normal pressure every part of it gave a 
continuons spectfam. $ 

At about 260 millimetres there began to be a noticeable con- 
centration of the Hght in the violet and the green in theþosition 
of the prinffpal bands of the oarbon spectrum. At 120 milli- 
metres the concentration was unmistakeble, but the spectrom 


was continued upwards into a faint green 

to the very faint tip the flame; this 
cloud was perf: ed, but, unlike the carbon bands, was 
brightest in the middle! I failed to see a similar cloud Sver the 
maxifhum in the violet, but this might be owing to insufficient 

i y Pampi being only ee io igh a vacuum 

‘a very small Mr. T. Legge, of Trinity, who was 
th me, observed that the compergtive absence of blue was 
very remarkable. 

My supply of oxygen becoming exhausted, I had to use air. 
The flame became less bright, and the maxfina less marked. By 
turning it very low, we the gauge down to 40 mili- 

The flame still burmt steadily. 
Fi srat OO D dune pressure, L adjosted the: Mme to- 


extremedaintness 
of this isolated cloud. It is only when the brighter of the spec- 
fon the eye, and the room te perfecti dark 


ready, I reposted Dr. 
alr under re- 
that '' y, at inches pressure, th® 
ppears from the it of the flame, 
ving the latter an almost perfect globe of á pecuM&r greenish- 


blue tmt.” 
a jet contracted at the mouth to 1'5 millimetrgs. 
With my much wider tumpet-shaped jet, by turning on 
4. could prodnce smoke at 160 vo as to lacken 
the Slaw cuinaey. At 120 i 


giving spectrum, 
it It is evident that the trumpet-shaped allows 


carbon pet be riga in the flame at much Lay sir ar 


EE 
1 


5.» . the colour of this luminous 
resembles that first noticed by Gassiot in the stfati- 
ducude paming a nearly vacuous tube . 
nitrogen.” He does no®speak of having 
jp cur cera nbi rice dcindc aeu ted 


his ; Viz. 4°6 inches, but entirely failed to uce it. 
But I have noticed that very small flames from 
observed mier a power of 100 in the mi 
tinged with rose-colour in the outer mantle, very 
of sodium ight mingling with the blue ‘bf the soft 
that the jet he used,or the 
ve been sufficiently heated to give a rosy 


Groras J. BURCH 
e 
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* LONDON š e 
Royal Society, Novapbss 18.— The Coefficient af Vis- 
cosity of Al, A 7. By HerberteTomlinson, B.A. * 9 . 


i wire, the lower of which was soldered tq the 
cefftre of a horizontal bar. From the ber were ed yeru- 
cally and at distafices from the wire a pair of cylinders, or e 
a pair of The distances of the cylinders or spheres 
e were such that the #aim part of the loss of energy — , ex 
ing from friction of the air may be characterised as g 
being due to thë pushing of the air. 


nce MEE of, Erot Stokes the’ aithor proceeded : 
to determine the coefficient ity of air suspgnding at o 
illom plier crier about dre ty legit coe a foot in 


axis shoul coincide as to its direction with 


e 
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— ———— 
was set t torsional vibrations and the hee ee decrement 
determined nith Me same Precautions as befdte 

* The following were the results :— 

Yi Coefficient of viscosity Temperature in degrees 
cf ode ofairtinC G S mA CaaS 
36038 Sed 0'00017708 m 12'225 
8656 ie 30017783 . I3'075 


In faese experiments the loss of" energy arising from the fiction 
ee dpi E to the Re of 
the eir, and it is very remarkable that there should be such close 
agreement in the values of u as determined by this and the 
previous methods, The mean value of tie cefficient of viscosity 
of air obtained by this method is 0700017746 at a temperature of 
12°°650 C., the m value®deduced from the vious 

ents when propet correctio@ has been made for the rota- 
tion of th@sphefes an | cylinders abSut their axes is 'o*oo017711 
at a temperature of 11°°79 C. 


Novembgr 25.—‘' On the Structure and Life-History o f Zaty- 
loma "Rausnculi norden).” By H. Marshall Ward, M.A., 
* F.L.S., Fellow of Chiist's College, Cambridge, and Professor 
of Botany in the Forestry School, Royal Indian College, 
Coo 


. ~ 


e author found plants of Jffisrculus Ficaria, the leaves of 
shiek: were spotted yith white no the white patches 
spread from leaf to leaf, ed the ase assumed the nature of 
an epidemic over a given area under examinatiog, The rise, 

and climax. of the. disease wege observed. Both on 
. isolated plants and in th en country, and the natwe of the 
lesions in the leztes was eout Some plants were found to 
succumb more reply the evidence supporting this conclusion 
was given, and the circumstances to which the differences are 
due-explained. 
The white disease-spots contain the podium f Entyloma 
Raxunculi, and the resting-spores of this fungus®(one of the 
Ustilagin p observed on it. TEe mycelium is very delicate 
and septat runs in the middle lamella? between contiguous 
cells, The Se powder on the cutside of the ea 
consists of conidia, very like those oz some Ascomycetes. e 
author examined the anatomical connection between the conidia 
e and the resting-spores, and showed that the conidia really bel 
ae ipti qu other Words. the condis area scond 
spore of the Autylomg. 
r d s A rtant is the germination of these conidia: 
. this has not been before obsei in any Estylema, The 
* mindtion was traced step by step, rot only on g slips, bat 
* also on ths living plant. Artificial jnfect;ons were e, and it 
W was shtwifhow the ggyminal hyph& entered ehe stomata, and 
sedeo p ied exactly like th&t in the di ts first 
vestigated ; not only so, but the re:ting-spores of the Entyloma 
m were producat on this yecirisn, raua, piacmg beyond doubx the 
us nriection ofthe two spores. The time occupied m infection 
e was also determined in many aa Moreover, all the 
symptoms of the disease Pod infection with the conidia 
were as beíoe. The pe ustrated by diagiams, and 
specimen#of the eae as tes exhibited under the microscope. 


Mathematical Sqgiety, December 9.—Sir Cockle, 

è eFTR.S., Prendent, in the chair.—Prof. ©. Y. chi, of 

Tokie, was elected a Member, anc Mr. F. S. Macaulay ed- 

mitted into the Society.—The ‘following communicauops were 

e e made The linear partial differentiaPequations satisfied by pure 

. ternary reci by E. B. 'Elliott.—Circuf&r notes, s 

Tucker —The problem of the duraion of play, by Capt. 

e * mahon, R.A.—Note on two annihilators gn the theory of elliptic 

functions, by J. Griffiths.—Mr. Hammondo ke upon the sub- 

. ject of Capt. Macmghon’s umunauan « at the November 
meeting. . 


a Linnean Society, December 2. *- Willis ° Carruthers, 
F.R.S., President, in the chair, — The follo entlemen were 
elected Fellows of the Society, Messrs. J. ud und, 


æ Arthur Dendy, Anthony Gepp, Tokutaro Jef m Sam 
e F. M Lascelles, Fred Sander, R. von Lend eld, Join Sam 
san, Harry e Buton, A. W. Sutton, and Chas. 

Geo. Sim was elected an echec DS Pre. 
sident a ne from the Rev. M. J. Berkeley, concern 
the death of his old and respecte co-worker on fungi, Mr. Cor 
s+ e  Brgome,—Ma. G. Maw exhibited ten photos of living Ni 

ade ia the Riviei& in 1870. He afterwards gave a ghort 
account of thes North Afmean and Sfuth Spent Narcis as 
e 








obseived by him on a recent visit thither. The Marcius 
aceus extends as far cs Fez, in Morocco; south of thet 
. sub-Broussonets takes its place, and is found from Saffi to 
M r. Incidental allusion was made to the smallest of the 
white forms of W. Tassøra in the Island of sTtneriffe. Of the 
autumnal species, reference was made to JV. snasforus, which 
had been lost mp of for half a century, but was re-dr:covered 
by Mr. Maw in I 553 in the neighbourho&d of Gibraltar, and 
again recently near Tangler. A hybrid between JV. viridi florus 
and AN. inis ons was found by Him close to Gibraltar, and 
a series of hybrids between JV. veriatAsrns ond N. degans were 
got in N Morocco. Mr. Maw stated that JV. serottuis was 
ited to the south of Spein, and JW. elegans to the Morocco 
coast, the latter plant bearing true leaves. He mentioned the 
abundance in flower and fruit ofa small Amaiyllid, 7apetnantius 
Ausilis, Herbert, as occurring eight mules south of Tangier.— 
Dr. Day read a paper on the Lochleven treat, which is the form 
that has been utiised. by Sir James Maitla at Howietoun, 
where the elevation is similar to that of their original home, 
distant about 25 miles. These fish are kndf®n by their numerous 
cecal appendages, and u ios to their feffth or Gíth year they are 
of a silvery giay, with black, but no red, spots. Subtequently 
they become of a golden purple with numerous black ‘and red 
Und wn ones take on the colour of the burn trout. 
emove these to a new locality, and they assume the form 
and colour of the indigenous trout. In 1883 a salmon parr and 
Lochleven trout were crossed, and the young have assumed the 
red adipose dorsal fin, and the white-edged margins to the 
dorsal and ventral, also the orange edges to*both sides of the 
caudal—ell colours found in the brook trout, but not in the 
salmon or Lochleven trout. The maxilla in this form not extend- 
ing to behind the the absence of a knob on the lower jaw 
in old breeding males and the difference in the fins from those of 
Salmo fario were shown to have been erroneous statements.— 
A paper was read on Hermann's “Ceylon Herbarium " and 
Leads “ Flora Zeylanica,” by Dr. Henry Trimen. The col- 
lection of dried plants and the drawings of li ones made in« 
Ceylon by Paul Hermann in the latte. half of the s@venteenth 
century possess a interest as belng the first important- 
instalment of material towards a knowledge of the botany of the 
East Indies ; but Hermann himself, who died in 1695, published 
very little of this material. Some of his manuscripts were subse- 
oe by W. Sherard, including a catalogue of the 
herba ws then existing, under the title of '' Museum 
Zeylanica ” (1717). This herbarium was8ost ught of till 1744, 
wien gl mas Ried by Lane a colleđtion sent to him 
from C After two years work at it, Linnseus pro- 
duced in® 747 “Flora Zeylanica,” in which all the plants 
that he could determine are arranged under his genera. At that 
date Lmnæus had not initiated his binomial “system of nomen- 
clature ; but in his subsequent systematic woiks he quoted the 
numberg of the ** Flora Zeylanica," and thus Hermann's speci- 
mens became the typa of a number of Linnseus's spgcies, for the 
most pait additional to those in his own herbarium in the poe- 
session of the Linnean Society. 


Zoological Society, December 7.—Piof W. H. Flower, 
F.R.S, President, m the chair. —Prof. Bell exhibited and made 
remarks on a specimen of a rare Entoroon (Tæma wana) from 
the human subject.—M-. Tegetmeier exhibited and made 
remarkg on a pair of antlers of a , said to have been 1ecen 

obtained in the Galtee Mountains in Ireland. The ue 
te those of the Elk (dices machéts).—Mr. Frank [A eddard 
read a paper on the development and structure of the ovem in 
the Dipnoan fishes. The present communication was a con- 
tinuation of a research into the structure of the ovaiy in Proto- 
pterus, The author, besides being able to give a more complete 
account of the ovarian ova of Protepverits, was also able to su 
plement this acoount with some further notes e 
structures observed in the ovary of Ceratodus, —Mr. A. Smith- 
Wood read a paper on the anatomy and systematic*position 
of the Liassic S , Sgualeraya polysportyla, After a biief 
notice oF povi yevious researches, the author attempted an ae 


complete description of the skeletal pats Sgualoraja, 
Tevesled by a £ne series o£fossils ın the ous useum. He 
confiimed Davies's determination of the absence of the cephalic 
spine m certain individuals (presumably females), and added 
furthereevidence of its prehenmle charactei, suggesting also that 
the various detached examples afforded indications of one or 
more new species. The author concluded with some, general 
*e < 
. 
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remarks on the affinities of the genus, and proposed to institute 
a new family, ‘Squalorajidee,” which might be placed near the 
Pristiophonds Rhinobetidze, —Mr. Sclater, F.R. S., pointed 
out thre characters of an apparently new Parrot of the genus 
Connrtis, from a i h in the Society’s Gardensg The 
specie Yas proposed to be called Cenxrus ru is, —Mr. 

. Day, F.Z.S., communicated (on the part of Mr. J Douglas 
Ogilby, of the Australian Museum, Sydney) a paper on an unde- 
scribed fish of the “genus Mp iden from Port Jackson, 
N.S.W., proposed to be named P. meridionalis —Mr. G. A. 
Bonlenger reaga paper on the South African Tortoises allled to 
Testudo geomerica, and pointed out the characters of three new 
species of this group, which he proposed to call Testudo trimen:, 

. smilkti, and 7. fsk.—A second pa Mr. Boul 
contained some criticusms on Prof. W. Parker’s paper “ 
the Skull of the Chameleons,” 1ead at a previous mee of the 
Society.—Mr Oldfield Thomas read a paper on the Wallaby, 
commonly known as bagorchestes fasciatris, aod showed that the 
dentition of this aflimal was entirely different in character, not 
only from that of the typical species of Lagorchestes, but even from 
that of all the other mem of the sub-family Macropodinse. 
He theiefore pro to fóftn a new genus for its reception, to 
which he gave the name of Lagostropkus.—A communication 
was read from Prof. R. Collett, C.M.Z S., containing the 
description of a new Pouched Mouse from Northern Queensland, 
which he propesed to name 4 ndeckrums thomasi. 


Geological Society, November 14 pus J. W. Judd, 
F.R.S., President, m the chair. —The following communications 
were read :—A letter from the Lieutenant-Governor of the Falk- 
land Islands, communicated by H.M Secretary of State for the 
Colonies, and printed m NATURE, vol, xxv p 440.—On the 
drifts of the Vale of Clwyd, and their relation to the caves and 
cave-d ta, Prof. T. McKenny Hughes, M.A., F.G.S. 
The author divided his subject as follows :—I Introductory re- 
maik»; IL the Drifts, viz. (1.) the Drift, (ii.) the St. 
Asaph Drift, (rii) the Surface Drifts ; III. the caves, vix (1.) 
pe cares th ves, (iL) the cave-deponts ; IV. conclusion. 

e exhibiigd a table de the tentative classification he pro- 
posed. IL (1) The Arenig Drift, he said, might be called the 

eten Df, as all the material of which ıt was composed 
came from the mountains of Wales; or the Great Ice-Drift, as 
it was the only drift in the vale which contained evidence of 
direct ice-actlon. He traced its course from the ig and 
Snowdon 1anges by stris on the solid rocls and by éhe included 
fragmenta, a large propestion of which were glaciated. There 
are no shells m dnft, II. (iL) The St. Asaph Drift might, 
he said, be called the Northern Drift, as it was the deposit in 


which fragments of north-country rocks first ep 9 or the 
Marine Drift, as it was, excepting the recent depomts at the 
mouth of the ; the only drift in the vale which showed by 


its character and contents that it was a sea- t. It contained 
noith-countiy tes, flints, and sea-shells, of which hg gave 
lista. Most of them are common on the adjoining coast at the 
present day ;“a few are more northern forms None of the rocks 
are striated, except those derived from the Arenig Drift (i.). 
IL. (Hi) The Surface-Drifts included the older and newer aluvia 
of the rivers, the Morfa Rhuddlan Beds or estuarine silt, the 
recent shore-deposits or Rhyl Beds, and all the various kinds of 
depomts known as talus, trai, rain-wash, head, run-of-the-hill, 
&c., of which, in so long a time, very thick marges have accumu- 
e 


Inted in many placet: p ecu some methods of gistin- 
ing gravels a to their origin. T to the sub- 
Ject of Caves, he thought they should be careful not to confounff 


(III. i) the dem of the age and origin of the caves thom- 
selves with (III, 1i.) that of the deposits m the caves, He then 
described some of the more important caves of the district, ex- 
plaining the evidence upon which he founded the opinion that 
the deposits in Pontnewydd Cave were post-glacial lithic. 
He mrived at the same conclusion with regard to deposits 
in the Ffynnon Beuno Caves. Combating the objections to this 
view whech had iecently bedh urged, he pointed out that the 
drifts associated with the deposits in those caves cannot have 
been formed before the submeigence described under II. (ii), 
because they contained north-country fi ents and fiints, and 
that, even if thé} were of the age gf the submergence, they 
would not be pre-glacial ; that they cannot have been formed 
during the submergence, as the ser would have washed away 
the bones, &c., from the mouth of the’ cave. and its coatents 
must have shown some evidence of having been soited by the 
wa, He considered thet the greater put of the material that 

. e 
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to the 


" 
blocked the upper entrance of the upper cave bel 
surface-drift stood, 


under II. fiip, and wae, as 

almost all sub-aeri 

paleontologia had been able to lay before them any chrono- 

ical divisions founded on the Mammalia, the fgnna of the 

Fiynnon Beuno Caves agreed with the later iather than with 
the earlier Pleistocene groups. 


Middlesex County Natural History Boclety, Novembr 
16 —Dr, Archibeld Geikie, F.R.S., in the chair. —A was 
read"by* Mr. Sydney T. Klein, entitled '* Thity-six “Hou 
Hun amongst the Lepidoptera and Hymenoptera of Middle- 
sex, with Notes on the, Methods adopted for their Capture." 
The especial object 8f the paper was to show how mu good 
work could be done in a short time and within a small space— 
the time being made up by an hom or se each and the 
space being the anth v garda at Willesden. “Detaiied obser- 
vations on the methods of enticement and cunt late cH air tho 
Tearing of speciel food-plants, sugaring, bright ta ,y— 
were E eue and cis of the Noctus captured was 

Mr. Klein stated that he had taken over 170 species fh the'short 
time at his disposal, and had noticed, on an average, 500 or 
more moths on each occasion. With to the Hymeno- 
ptera, both mason and leaf-cutter bees established them- 
selves in hjs garden, and some smteresting observations on their 
habits and economy were given. A large collection, containing 

ens of every insect takeng was ethibited, together 

the ichneumons peculiar to several of the species; a torpid 
mason- ich was restored to activity by breathing ; end 
cells of the queen of tie Ligurian honey-bee. A discussion fol- 
lowed, ın which the Chairman joined ; and, with a few remarks 
by the other members who had brought exhibits, a vote of 
thanks to Dr Geikie brought the meeting to a close. Another 
paper, “On the Flora met with on the occasion of the High- 
gate Excursion,” Dr. Henry Wharton, was postponed tll 
the Decembes meeting. 


E e CAMBRIDGE e 

Philosophical Society. Oct, 25.—Annual General Meeting. 
— Prof. Foster in the chair.— The following were elttted Officers 
and new Members of Council for the year :— President: Mr. 
Trotter; Vice-Presidents : Prof. Pabington, Piof Adams, Prof. 
Foster; Secretaries: Mr. Glazebrook, Mr. Vines, Mr Larmor ; 
new Members of Council : Prof. Liveing, Mr. Forsyth, Mr. Marr, 
Mr. Pattison Mutr.—Mr. Trotter hen took the chair, and the 
following communications were made to the Society :—On 
Lagrange’s equations of motion, by Mr. J. C. McConn i 
paper contains a proof of Dag ie equations founded on 
mn Rayleigh's ** Theoryeof Sound,” with some rum on 
the proof given ’s,'‘ Klectne:ty 8nd Magnetism."—On 
the potentials of surfaces formed by the revolution of Pda iu 
and cardioids about their axes, by Mr. A. B. Bamet. e 
potential of a spheroid can be expressed in terms of a series. of 
spheroidal harmonics, From this by inversion with respect to 
a focus the potential of n is found, while that of a cardioid 
is obtained from a paraboloid either in a similar manner or by 
treating it as the limiting case of the spheioid.—An attempt to 
explain certain goological henomena by the appli foe 
liquid substratum of s law of the abeorption of gases 
liquids, by Rev. O. Fesher. The author supposes that a lig 
su exists beneatl$ the earth’s crust, and that this eon- 
zisty' of fused rock holding chiefly water aBove its criticel 
temperafire, in solution, water is sup to be that 
which 1s given offéso largely in Volcanic grupyons. If such be 
the constitution of the substratum, the reactions between it and 
the crust will largely depend on it, and the tidal effects. 


Ehe problem is worked out in the paper, numerical results, 
which accord fairly with observed facts, arẹ obtained.—A new 
method of det specific inductive ity, by Mr. L'R. 


Wilberforce. 9 @he author briefly descri the method, which 
consisted in the comparison of the directive couples upon two 
spheroids, the one made of the dielectric to be investigated, and 
the otfer of some conducting material, when they were placed 
in a uniform elegfric field. He farther indicated certain theo- 
ieüczl considerations with regard to the eccentricities of 2$ 
heroids and their manner of suspension, and stated a gen 
theorem relating t$ the mechanical effect due td'suthea field 
upon a body of any material ar ferm. 
» PARIS . e . 
Academy pf Sciences, December 6.—M. Danbrée in the 
chang —Reply to M. de Lapparent’s note of Novsgfbere22, on the 
. T . . 
. 


He futher pointed ont That, so far ate 


=e Maem origin etraversed in the same time as the 


conditions determining the e fog and density of the earth's crust, 
by M. Faye. The concl i of modern asd cid 
füe uniform flattening of both terrestrial poles are i 
inst M. de La s captious objections; The general 
e that ehe w of is far from completed is ad- 
mitted ; but it is poi out that, in order to continue this 
to sweep away the securo results 
alfeady obtained ; it will safe to prosecate it on the safe Imes 
alreddy Jaid down by Sabine, Freycmet, Foster, Clarke, Lutke, 
and o emment men of science.—A ction of mang#hes® on 
the phosphorescent property of casbonate of lime, by M. Ed- 
mond Becquerel. The experiments here described place in & 
clear light the action of manganese, how the car- 
bonate of lime derived from the solution of Iceland-spar in 
aba 


ic acid always leads to of 
sulppurets, while the? orescent matter 1$ 


ys 
Pright greta when the carbonate of e med in the preparation 
is omite. —On tho nitric substances of vege e soil, by 
MM, ot and Andié, A first series of experiments is 
here descriBed, which have been carried out in the presence of 
diluted hydrochloric acid for the pur pose of determining the chemi- 
cal constitution of the nitric substances found in all yegotable soiis 
in association with carbon, hydrogen, and almost ab- 
solutely insoluble.—On the composi on of 


chiefly from Norman aid 

Brittany. The results show ad average propartion of ol 

I between ren 9'40 per cent.—On the red@finorescence 
of by pu de Boisbendrnme These 

of chromium appears to be indispensable 

Bf alumina. There 


chromium and all active 


- or Sm.—Report made, in the name of the Section of Physics, in 


reply to a letter of the Minister of Public Instructiog, Fine Arts, 


and Worshi sundry questions connected with establish- 
ment of Lightnfhg-contacton on the buildjngs of the L 
M 


(Cong MM Bere report copidena it ind 


report it 
for complete safety to 


chords, by M. G. Fouret.—On & new ipe er (‘‘ex- 
loseur-véri ”) of quantity and tension, Louis de 
Placo and Besee-Crosse. This apperatus consists of a moist 


pile of tbe Place-Germain system, an induction bobbin, and a 


y iuc ae of quantity and the 
e of tensi t also foe &ircuits at any giren 
zanni with danger, of, premature explodan Teen 
rn on c ts o 
resstshes on the pedet fr ifa f conunlodion the 
author in tabulated form, the results of bis calorimetric 
studies for silver, tin, fron, nickel, and cobalt, His 


molecular dimihutions 
always comprised between 0°67 and 0°74, with a general average 


com the anthor's studies en the saturation of sormal 
arenic acd.—eOn the phenomena amending the heating and 

. e 
. "* 
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cooling of cast steel, by M. Osmond. In” continuation of 
his stndies of these between the normal tem- 
perature and 800° C. author here the reeults of his 


researches brought up to 1200" Ç.—On the influence of silicium 
an thegstate of the carbon in pig-iron, by M. Ferdinand Gautier. 
Th ents already out 


Stead and Wood, 
of Middlesbrough, are here repeated under somewhat altered 
conditions and with up results.—On the water of com- 
bination of the alams, by M. E. J. Maumetsté, —Hest of neutral- 
imation of the meconic and mellic acids, by MM. H Gal and E. 
Wernei,—A. contribution to the study of the f fruits of the 
Eocene flora in the west of France, by M. Louis Crié.—On the 
diseases of the olive, especially tuberculosis, by M. L. Savastano, 
—On the phenomenon of the green ray, by M. de Maubeuge. 
The authors repeated observations of thls well-known pheno- 


medios ba Min to cule due it i rally obectve, and 
o 


000, 009. 
irrigation might be 


ing the route to India by six days. 
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CANAL AND RIVER ENGINEERING 


The Principles and Practice of Canal and River Enginssr- 
tng. By David Stevenson Revised by his Sons, 
D. A and C. A. Stevenson. Third Edition. Pp 
xiv. + 40, and 18 Plates, (Edinburgh: A. and C. 
Black, 1886.) 

HE fact of this work having reached a third edition 
shows its appreciation by the public. The title, 
however, indicates a wider scope than that actually 
embraced. Thus*only 65 pages are given to canals, and 
these only for navigation ; no mention is made of the 
very large subjecf"of jrrigation-canale (surely a passing 
notice of the reason ofthis omission was required). In 
this short compass (30 pages given to barge canals, 35 pages 
to ship canals), part of which is an historical sketch, it is 
of course impossible to give mach constructive detail. 

Thus no. details or sketches are given of most of the 

appliances needed for canals, eg. locks, turbines, lifts, 

waste-weirs, &c* The two chapters on canals are otherwise 
unsatisfactory ; egf. 14 pages devoted to the Suez Canal 
consist chiefly of,extracts from Reports made in 1853 and 

1870: much of this now purely historical matter might 

have been with advantage replaced by later information. 

The remainder of the work (331 pp.) is devoted to river 
e improvement. And this part of the work is of great value 
* and intérest, especially where accounts are given of some 
of the numerous successful instances of improvements of 
estuaries effected by the author and the revisers them- 
selves. The great help of a large rise and fall of tide to 
a commercial port situate in the tidal portion of a river, 
viz, in aiding coming to anf leavinf the port, is 
first explained; the pre-eminent importancé of this tidal 
action to England is evident. As might be expected, 
then, the greater part of the work is devoted tf the im- 
provement of the tidal portion of rivers such as those of 
the British Isis. 

Two useful chapters (92 pp.) are given to the ebserva- 
tions regsired for a project for such work, ag. tidal 
phenomena, soundings, current-velocities, discharges, 
salinity, &c. In quoting Cunningham’s instrument (twin 
balls, sunk one to ‘21I and one to 789 of the depth) 
+ for measuring mean velocity past a vertical at ons. opera- 
Hon, it should be stated that the two bells should be a&« 
15 all respects. Fourteen pages are given to theesubject 
of “gmder-currents” ; one instance is quoted (p. 135) ej a 
velocity of 4 miles per hour at 50 feet depth measured 
with a * double-fioat," when the surface-velocity was only 
1'8 miles per hour. This is ne of the best instances 
(known to the reviewer) of the excellence of the “ double- 
float” (when well designed) for sub-surface velocity- 
measurement; several other good instances are quoted, 
Thes? should surely convince those who condemn the 
“double-float™ as useless for such work. The natural 
defects of most (tidal) rivers in their tidal teaches are 
detailed as tho presence of a f bar" at the mouth, ôf 
hard veins of gravel, rock, &c., obstructing the water-way, 
of extensive mud or sand fiata through whjch the deep 
channel is ever shifting, &c. 

VOL. Xxxv.—NO. 895 


The explanation of the cause of & "bar a a river 
PAR now accepted, yiz as really a sub- 
e “beach” of the outer shore-line, pre- 
papm ds sea by the action of the waves (not from 
the alluvium brought down by the river], appfats to have 
beer first proposed by the author of this work in 1842. 
This suggests the treatment usually found successig?in 
tidal givers, vis. prolonging the fairway of the xivet, by 
piers, seawards into the deep water beyond the reach of 
the waves which uce the beach. And it is seen that 
this. will fail in’ effecting a permanent cure in deltaic 
rivers, in which the gradual advance of the delta will 
reproduce shoal-water outside the efer- advanci mouths, 
in which the waves will fherefore reproduce ` a 5 
The ideal improvement to be aimed at in the tidal part 
of a river is explained to consist chiefly in jntrodwcing 
increased tidal scour by removing obstruction to it (such, 
as bars, &c.), and by confining its action under half-tide 
to a definite channel. These changes accelerate the pro- 
pagatiom of the tidal wave, fnd decrease the tidal current, 
thereby giving (sometimes ,greatly) increased depth of 
water, not pnly over the bar at the mouth, but throughout 
the tidal reaches, and also prolong the duration of the 
tidal effect. The benefit of these results jo navigation is" 
obviously very great. 
It is shown that jetties, groynes, &c., projected from 


the banks of a stream for confining the fairway to a ' 


defined channel are very uncertain in their effects. The 
course recommended in general is the of low parallel 
training walls for*confining the course of river under 
half-tide to a single definite channel, low enough to be 
covered at half tid’. Several interesting. instances are 
given of the failure of the jetties, &c., and success of the 
low parallel wall system. After this treatment silting will 
generally occur in places pehind the training walls, 
increasing gradually till marsh-land is produced; after 
which it is often possible te reclaim some of the mised * 
land: būt it is stated thgt it seldom pays to glo „this in 
British rivers Gintil the silting has faised the land to the 
level of ordinary spring-tides. A most useful practical 
rule is proposed, that reclamation work sHould only b 
undertaken as part of a large general schemf of improve- 
ment of a navigation, and never be permitted to the 
desultory self-interested efforts of private riparian pro- 
prietors. 
A short chapter (9 pp.) is given tg the effect of bridge 

on navigable rivef&. nu highly civilised countries this » 
now & question of rapidly i increasing importance." Jt is 


show# that the interests of the bridge constructors, espe-e e 


cially in the tase ‘of railways, are gexlerally adverse to 
those of the navigation. Of course the subject cannot be, 
much developed whhin 9 pages. Batea short description 
(with plate) of the railway swing-brjdge over the Ouse 
has been included: - 

An t arcduünt is given (31 pp.) of the various 
processes of dredging and excavating, with a description 


* 


of bme of the most recent machines, and an analysis of g" s 


the*cost of tif work. ; 

It will be seen that on the whole this treatise is*an, 
excelleat account of the principles and pràctics of river 
engineering, to the Rice pace which able 
pa aie hare so largely contributed. » 

ALLÁN EU Major RE 
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t ALPINE WINTER , 

Alpins Winte? $n its Medical Aspects "with Notes on 
Davos Plats, Wissen, St. Morits, and the Maloia. By 
A. Tucker Wis® M.D.,&c. Third Edition. (London: 
Churchill, 1886.) 

THs work possesses a fourfold interest. The msteoro- 
i logist will find in it an account of the Swiss &lpine 
climate in winter, with full and careful records of the 
author's observations, which occupy one-fourth of the 
whole volume. The sanitary engineer may here obtain a 
clear account of the first successéul attempt that has been 
made to warm and ventilate a building on strictly 
scientific principles during the months when the temper. 
ature of @he air frequently falls below zero.. To the 
physician the book will serve as a guide in advising his 
epatients on the subject of the Alpine health-resorts, in 
the determination of suitable cases, the peculiar advan- 
tages of each place, the duratign of stay, and the time to 
leave—giving, as it does, the physiological effect of each 
of the peculiar elemerfts of a qrinter climate at high ele- 
vations. Lastly, all those who, either from necessity or 
from “choice, have arranged to pass payt of the winter in 
‘the Engadine om at Davos, can learn from these pages 
how to plan and prepare for their outfit and journey, 
the best routes by which to travel, how to avail them- 
selves of the advantages of the winter health-resorts of 
these parts, and how to minimise the drawbacks or 
dangers connected with this system of treatment. 

The principal places which Dr. Tuck@r Wise describes 
are Davos-arm-Platz, Wiesen (a warm bright hemlet six 
miles lower down the stream), St. Moritz (now almost as 
renowned for the winter effect of its atmosphere in con- 
Sumptign as of its waters in debility), and, lastly, the 
Maloia. As the author has*now taken up his residence 
at the Maloia Awrsaai, it is only natural that he should 

*devoft a considerable part of his book to it. It is this 
hotel which presents, as we haw said, the “earhest and 


* one of the greatest &florts in the directiĝn of artificial 


.? 


heating and ventilation in the Alps Nature and art 
eet at the Maloia in the most interesting combinations. 
Without the? Awrsaa/ there is the brilliant, dry, calm, 
absolutely pure atmosphere of the Upper Engadine, 
“laden with balsamic vapour from the pines”; within its 
walls thefe is every appliance which science can suggest 
to preserve the purity and maintain the proper tempera- 
mre of the respired air, constangy fiable as it is to 
dangérous contamination by the residents, who to the 
enumbet of several hundreds can be accommodatein its 
apartments, Th& elaborate system adopte for warming 

. and circulating the admitted air is fully explained in this 
work with the aid off series of large fiagrams. The air, 
drawn from the outside on the basement, is made to pass 
over" a series of batteries, consisting of -pipes àn- 
closed in a case, by means of which it ifraised toa 
temperature of 50° C., whilst it is at the same time mixed 
with a due proportion of watery vapour. The ascending 


," power of the heated air raises it to the’fooms above, 


.Wifich it enters at a rate sufficient to change the atmo- 
sphere evefy two or three hours. To extr&ct.the ased-up 
air there are two tubes of exitpwhich, finally communicate 


e with an iron casingearound the main flue of the fi ; 


which this acts as the extraclion shaft Not only is 
. * e e 
ee 


every room thus warmed and ventilatedebut the atmo- 
sphere of -any particular chamber can be medicated 
at will by placing an antiseptic agent in the air-tube 
supplying it A plan has also been adopted in the 
K'ursa of introducing ozone into the building by means 
of the electricity used for lighting, the motor force for the 
machines being a fall on the River Inn, “The ozoniser 
draws offits electricity from the main current of the in- 
candescent lights. After passing through an igductorium, 
an induced current of about 200,000 volts is obtained, and 
distnbuted over the surface of numerous glass plates 
coated with tin-foil. The method employed is an imita- 
tion of the natural process which takes place in the 
atmosphere,—the production of ozonised air by electricity 
in a state of high tension. Air is fdtcegl between the 
glass plates and through the ozoniser by means of a 
‘blower, driven by a water motor^ © 

To those for whom any of the Subjects which we have 
selected for comment may possess practical interest we 
would say: “ Do not be satisfied with reading Dr. Tucker 
Wise’s book; go and see for yourselves on the spot.” 
There is no more enjoyable or more successful holiday in 
our dark and dreary winter for the jaded dweller in large 
English towns than a few weeks spent iñ the sparkling 
air of St. Moritz or the Maloia. B. 





OUR BOOK SHELF 
Magnetic Horisontal Intensity in Northern Siberia. By 
A. C. von Tilo. From the Repertorium 1 Meteoro- 
logis, Band x., No.7. (St. Petersburg, 1886.) 


THE maps of lines of equal magnetic horizontal #htensity 
which have been published during recent years have been 
more or less defective in that part of Siberia lying north 
of the 6oth parallel of latitude, y arising from want 
of fresh obse-vations, but more di y from insufficiency 
of A ae ng thy cd change of that cement 

ep fepe ed M ae ape map, is in- 
tended to remedy these defects, as dag ts at resedit 
possible, for the epoch 188, For this p every 
Observation since 1828, when Hansteen and Due started 
on their well-known magnetic ,has been collected 
in a Table A, and the best values obixinalje of the secu- ' 
lar change ina Table B. As represented in the latter 
table, te secular change is of so moderate an amount, 
that every observation quae e interval 1828-84 may, 
without large error, be consi available for combina- 
tion in one map for 1880. 

This has been ingly done, and & map drawn, 
showing lines of equal horizontal intensity expressed in 
Gaussian units, the scale being in conformity with that: 
of the ma BAM in the Asnalen der Hydrographic, 
Hett vi July 1880. i 

T most important recent observations re- 

ed B Table A are those of F. ivl) the Ornek 
Expedition of 1873, and of the voyage of the Vege in 
187880, and as a whole the paper and map may be taken 
as a valuable contribution'to terrestrial magnetism. The 
secular change, however, still remains a quantity requir- 
ing much more accurate results than those hitherto ob- 
tained for Siberia, and such as are derived from pfolonged 
observation in one spot, it beinpgenow well known ta 
change 8f position of a few feet often allows an element 
of error to enter, caused by local magnetic disturbance. 


The Ordncnce S: of Ihe CHINE gar ei 
: Kieut-Cofonel T. Pilkington White, RE ( adonand 


Edinburgh : Blac and Sons, 1886.) 
THIS iga shght grise ree of which has already appeared 
in Blackwood. Carefully as the author has kept himself 
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to what in an account of many businesses would be “ dry 
detail,” avoiding all anecdote, either biographical or o - 
tive, in illustration of work done, it is a most due 
esting little book to all who have seen the Ordnafice sur- 
veyors and their assistants about the town or country, or 
even their mark upon the stone, brick, or other ent 
material Few gndeed will there be who will not find 
their own special taste ministered to either in the account 
of the measurement of a base-line with its verification by 
astronomifal observation, by trigonometrical calculation, 
and by exact chain measurement of a known proportion 
of it, with the record of frequent triumphs of marvellous 
Correctness ; or, again, in the exactness required and gained 
in the standard measure, with the careful comparison ofthe 
English measure with the corresponding foreign standards 
by which to uniteeur observed measurements with those of 
other countrie Such histories give confidence in the trust- 
worthiness of thegnaps when published, to the surveyor, 
and hence to both buyer and seller of land. Distant, we 
hope, is the time when they will be of value to military 
commanders.for choosing ground and availing them- 
selves of the various features of the country, so well 
laid down that a practised eye lke that of Prof. 
. Geikie can detect different geological formations by 
e shading of the hills | Still, this muli value is 
an argument for the frequent revision o maps in 
which even trets are marked down that would form an 
important item in strategical movements. We must 
sympathise in the hope strongly expressed here that the 
present accomplished staff may permanently kept 
Sem in periodical revision of these maps. Their 
ue after a space of time to the scientific ‘geologist 
wishing to compute rates of denudation or deposition is 
o invaluable ; while a much more potent ent to this 
eratéon probably is that much of the whole surface of 
cashire and Yorkshire has been changed by the hand 
of man during the forty years which have now elapsed 
since that district was surveyed, and perhaps the environs 
of London still more completely during the twelve to 
twenty-one years since the maps of ghem ponn 
no one pho reads the uttered bours to 
which they haye turned their hands, some of them seem- 
ing little connected with their regular work, can have 
any fear of idleness on the part of the sta of this 
department, 





a. 


LETTERS TO THE EDITOR ° 


[The Heiter docs mot hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can ke undertake to 
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The Cambridge Cholera Fungus 


IN No. 247, vol. xli. of the Proceedings of the Royal Soclety, 
just published, there is a preliminary on the o of 
Cholera asiatica, by Memrs. C. Roy, J. Graham i A 


Roy, Brown, and Sherrington in the intestinal mucous mem- 
brane of the tw&nty-five cases of cholera they have examined, a$ 
also in the kidney, and inethe blood-vessels of some df these 
Cases. 7z 

I have no hesitation in saying that I consider these stasements 
are based on erior. What gentlemen have seen and 
described is nothing [less or more than the hyphæ gr mycelial 

. 2: 
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threads of commen mould robably 


preserving of the material, 
the tissues. I possess & 


diseased intestine, lung, Kidney, lrer, 

animals and men, in no way connected with cholera asiatica j in 

many of them I find the exact appearances described and 

figured by these gentlemen, viz. mycelial threads of pregftely 

the same size and appearance as those above mentioned. *They 

ard se@n S penetrate from the surface, where they form a copious 
u 


cense my 


171 





ug), which, during 


ve grown irom the free surface ifo 
number of specimens made of the 


fod skmeof various 


m, into the depth to various degrees. I 


, I possess 
sections through the mucous membrane of the intestine of the 


calf, of the moust, df the guinea-pi 


these hyphe have penetated as 
tissue ; in the lymphatics df this partgthey were abundant. 


Similarly, I have 


guinea-pig, where the growth 


traced from the pleural 


vessels of the intertubuler sept 


and of man, in which 


as the submucous 


specimphs f the calf, cow, and 
of hs rg oP tcc 


can be 


surface into the Imhg-tissue ; inthe lymph- 


a they ae very num and 


Dee a knob-&haped outgrowths gured dd d ibed 
Mess. Roy, Brown, and Sherrington. I have also speci-e 
mens of the ulcerated skin of calf and cow, where these hyphæ 
can be tiaced as deep as the subcutaneous tissue. Into the 
kidney and the mesenteric Igmph-glands they ope. penetrate, 

e greater 


but less than in the above o 


density of the tissue. 


Now, in all these instan 


Tgans, probably owing to 


had been examine fresh, and after a few weeks’ hard and 
Room cem had any celi growth Dein t isa. 
rOWn, 


mothylene-blue brings the threads out more easily and better thar 


other 


There can be absolutely no doubt about the identity of the 


Cambridge “ Chitgi 


Mess Roy, Brown, and SA 
Chitriditicess fre been overlook 
amined cholera intestines, methylerte-blue hid nóbeen e 


y wrong, becausé methylette- 
) solution and ın other modificd- 4 


used. This assumption is en 

blue, as Loffier's (or alkaline 

tions, beet ued by many in 
for 


Messrs. Roy, 


all other investigators on the other 
kept their material bottled for some 


of mycelial threads of comm 


? with the h 


of the common 


on assume that their 
by others who Bave er- 


single case have they or have I found 


either in the intestina] mucous 


and on on the one hand, and 


the di ce of 


on mould, frem which 
vaglous thickness had singly grown into the tissue to the 
tsue 


un dp gis On the 
was found & dense plexus 
o£ 
pth 


“any ace of mygflial threads. I have these sections at present * 7 


in my possession ; and, while they show that there is 2complgte 
absence in the mucous membrane of mycelial the others, * 
vit those made*of the same tntesthae, 


od, but after he 
rhów beaatiful mycelial 
through all depths, 


These thregds, in theiy course, thickness, 


atid after the same 


been» kept bottled for some months, 
pervading the mucous mpmbrane . 


In jhe character of the bud-like sprogts, 


m of branching, 
det ae 
. 
: . 
. 


») a 


S depend on the relative position of the circuits. the energy 


? ay 


eo ° Ad A y =h + Rh . 
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If we assume the accepted equations of induction of currents, 


viz.— 


morphological chajacters, *unmistakahly tical with the 
found in $pecimens af the tct, Dues lung, 


kidney, mesenteric glands, preserved, as stated above, over aM 
the summer. e e 4,=R +h — 
In conclfision I wish to say that I shall be most happy to a ° 
plece at the of Mesars. Roy, Brown, and on, dA oe ee (3) 


as also of Messrs, Vines and Gardmer, the materials or ons, A= Rath 
at 


neglecting M beore the ety fot RARI e the currents, we 
M ay A 


see that — = —' = 
di dt 
And therefore the decrease of electro-kinetic energy iein 
to the work done by outside mechanical forces on system. 
This result was long ago obtzined by Sir William Thomson, s 


which afe the mycelial threads of common emeuld 
with the C 
94, Philbeach Gardens, 's Court, mber 18 


The Longitude of Rio 


May I ask fota few lines in whish to correct an erroneous 
im ion naturally made by a sentence in my recent on 
Tea ver 


to be small compared with /;'and ses that we may then 


* the error in this longitude was first detected and corrected accuracy = in (I) ^ 
the aeos in aa TE ecu at a Vie à $ 7 pat 4i Amon Boi ONE 
connection and form of expression are such thet this would be see that the term thus neglected is 7,7, — » which is not 
the natural, h incorrect, Sinference. The faq is that - dt 4 
Admiral Mouchez and his pero m dE Fn ee ligible. À 
: other work, brought the un- ‘As I have not had access to Helmholtz’ original memoir, I 


cannot say whether Maxwell has correctly transcribed his proof.’ 


graphic campaign of the Americans. The history of the case is JAxxs C. MCCONNEL 
St. Moritz, Engadine, Switzerland . 


E iar, buf too long to be glven here: it affords an excellent 
example of the uftcertainty of longitudes based on lunar obser- 

The misleading form of the sentence is due to a little care- 
lessness on my part in cutting down the much more extended 
statement I had made in the first draft of the paper. The 





Sei&mometry ; : 
Ix reply to my letter x veni Prof. Milne's assertions 
(NATURE, Nov. 25, p. 75), Mr. T. Gray associate in seis- 
mometric work) says no mauppont these, but attacks me 
on two distinct and quite irrelevant issues. The tone of Mr. Gray’s 
letter (Dec. 9, p. 126) is unusual: as to that no answer is neces 
; bat the two questions af fact raised by him req A 
1) Mr. Gray writes :—*' He [Prof. Ewing] says, or leads ono 
to , that he introduced horizontal pendulums in seismology.” 
On the contrary, what I dave seid (in my memoir on “ Earth- 
quake Measurement," Tokio, 1883, p. a1) is this :— 
“Tt appears that the earliest ttem to apply the Borea 
ulum to measgrement o e-motions was made 
frt wW. Lacer d of the Univerxig of Tokio, about 1878. 
is apperatue consisted of a wooden free go turn about a 
vertical axis, and carrying at its end a : ed block. It 
was inteuled that the motion of the d be recorded by 
a tracing-point fixed to the block, writing on a smooth surface 
fixed to the earth below it. There was no mglttplication of the 
“friction was not 





An Error in Maxwell’s “Electricity and Magnetism " 


Many of your readers will be aware that Maxwell (iL § 544) 
e deduces the of indnction of currents from the laws of 
i elec d with the aid ofthe peneple of epe using 
a progf tgken from Helmholtz » that | proof 1s 
Ld Eun runc ax m point of codbdieable paaa Ter i 
Involved, I wish to attention to the error in your columns. 


Wo suppose two cironita CFTE currant o De moving rela- 
ro Hely to each other. Let R,, R, be the resistances, J, J," the 
currents, 4*4, the electromotive forces of the batteries, and 


The passage Mr. y alludes to as ha been ''read in 
my presence" was a casual reference by Prof. Milne to these 
unsuccessful experiments Prof Chaplin, their author, has him- 
self written to me :— - 


— ZI, — the rate at which work is done by the external forces 
dt 


a doing work, and £,7,* + 2,/," is the 
‘heat in the wires. 
D s SV e 


(1) 


E 


you 

graph were the obtained io rg (and probably in the 
world) which showed the motion earth during earth 
quake from beginning to end of the shock. I cannot better 


and it is this equation that is wrong. has omitted to take 
into account the in the electro- energy which is 
taking place. If, for the two batteries were suddenly 
thrown out of the circuits, the quantity of heat that would afer- 
` wards appear, either in the wires or in the form qf sparks, w. 


that would then appear as heat previously exists in the form of 
©  electro-kinetic ; . 

-- Let M bethe coefficient of mutual inductley Then, jf we 
d neglect the rate of change of the currents, the*rate of increase 


amplitude and might have many maxima ; hence my goachine 
would have been useless had I completed it.” 
What I do claim in this matter t that I succeeded in 
the earliest successful seism ph. of 
enaking uto measurements of the' ' motion 
throughout "an earthquate, in conjunction with the time, 
and giving records from which thé amount, direction, velocity, 
and ion of the sucemnre movements could be and 
were, "for the first time determined. The earliest rds, 
referred to by Prof. Chaplin, were obtained in November 1880, 
agd ere described m the 7ruwsactisns of the Asjatic Society ól 
" A eo h *'. : 
: M 


- H * 


2s 4M 
of the electrofkinstic energy is 7,7, —. So,*instead of (1), we 
di 
should write— E K 2 - * 
^ © dy . 4M? 
AW, + Ady fs — c Rip tele + DA — -) 
2 d d . 
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Japan for that (vol ix. p. 40) Further, in 
Vct gopof de Danscusid um seismograph, 


of e-motion, is to pivot a in nearly equ- 
librium, with the freedom, and to tse the 
centre of as the steady-point, the steadiness of the 
steady-point en ee 
mass there. So aslam aware, this obvious le was 
fost explicitly recognised and ied in my horizontal pendulum 
seism ; and on this polnt I shall appeal from Mr. Gray of 
1886 to Mr. Gray of 1881 :— . 


t'I believe the first time special attention was paid to the 
application of this well-known dynamical iple to seizmome- 
ters is to be found in a paper communicated by Prof. Ewing to 
the last meeting of this Society" (T. Gray, Trens. Seis. Sx. 
T Gen charge is that Iam using his vertical 

2 s is am 
ei ola reri esie AE Iam not using 
his instrument ; and I have acknowledged fully his service to 

in this eonnection. A horizo bar, loaded at 

up spring, was used for vertical motion 
the British Association ttee at Comrie in 1842. In 
1881, Mr. Giay, holding the ber up by a long spiral spring, 
made the suspension astatic by adding a trough or tube contain- 
ing mercury (Trans. Ses. Sec, Fap., vol iil 137} After 
ien this 1 devised another End xhmpler method making 
the suspension astatic, and in describing it I said :— 

** At a recent meeting of the Society, Mr. T. Gray described 
a seismometer for wertical motion, ie pied ne problem of sip 
porting a heavy mess, so that it should be free to move y 
and yet remain in neutral equilibrium, was for the first time (so 


be 


easuremgnt," p 48 ; 
Britannica, 
to Mr. Gray's rin ne oror E Dro 
axtatic suspension ; I prefer, and use, my own later 


solution. J. A. Ewina 
University College, Dundee, December 11 
e 





e 
How to makeeColourless Specimens of Pints to be 
preserved in Alcohol . 


In your last number (p. 149) Prof H. de Vries described 
2-valugble foc Era ars musenm specimens 
more important in many cases to keep 


botanischen 

No. B), where Dr. Tschirch describes a method for retaining 
the colour (green or other) on specimens preserved in spirit. He 
discovered some time that tannates and colouring-matters (as 
found in plants), with the exception of xanthophyll, form com- 
ee es cee Ni ee in alcohol, and 
e based his method on this discovery. Bene 
specimens to be put into solutions of compounds of | or 
barium before transferring them to spirit, or sifiply to add con- 
centrated solutions of acetate or nitrate of lead, or chlorfie o 
hydrated oxide of barium, to the spirit. I may add thet I have 
tried this method, but I have not yet got quite satisfa 
resulise My best results were obtamed by plunging the - 
mens first of all into boiling water, before puttmg them into 
the above-mentioned mineral solutians. 





s 
The Recent Weather hd 


My barometer, at 250 feet above soa-level, fell tọ 28°20 at 
3 am. on December 8, and to 27°82 at 8 p.m. 
Bintal Hill, ; December 185 
` e 


F. 7. Mott 


I GATHER from your notice of the great storm on the Sti that 

of the berometer taken durmg its pessage across the 

sountry wil be of some interest. I therefore place at your dis. 
E .* 

*. H e 


own rapidly, 

reached its lowest point, 27:800, the lowest I 

thie place dure Deinen thir tro vests 
i the 


ILLIAM INGRAM 


Electrical Phenomenon 


young friemd at Yioilo, and be glad if you will insert it in 
your next lane. Some of your may have further infor- 
eh ee bt. - THOMAS HIGGIM 
E Roby, Liverpool, ber 15 . 
° '* Vletle, October 1, 1886 


seeing where it went, & house ween me and 
the horizon. This was followed by ones, which 
were clase to the big one, and smaljer, till they 


Electricity and Clocks 


any of readers aid me in carrying out 
To make the works of a small string clock strike the 


. 
this idea : 
hours on 

T. Wrison 
Rivers 2 Harpenden, Ste Albans 





—e- 
BOTANY OF THE AFGHAN DELIMITATION 
COMMISSION ° 


WEEN, in 1884, it became known that the Govern- 

ment intended sending a Commission to settle the 
boundary of North-Western banistan, representations 
were made to the Marquis of Ripon, then Viceroy of 
India, that it was desirable in the interests of science and 
commerce that a naturalist should be attached to the 
staff, and Brigade-Surgeon Aitchisen was accordingly 
appointed in that @apgcity. Certainly no better chgice 
could have been made, at least as far as botany was çon- 
cerned, because no other m had the practical know- 


ledge of the vagetation of tbe region by Dr. 
Aitchison, who, moreover, is as a collector. 
As long as 1859 he began collecting plants in the 


Punjab, Te flora of which he fully *ifivesti ; and 
later he collected in Scinde and some parts of Kashmir ; 
but his was all done during his leisure hours In the 
winter of 1976 he accompanied the troops under the 
command of General Sir F. Roberts in the advance 
on Kyram, and subsequently he was attached to the 
force as- botanist, and commenced operations in April 
1879. * Botanists of all countries know full well w 
excellent and extensive collections he made during tha? 
and the following year, for, with assistance from the 
Government of India, the resyjts were promptly published 
by tfe Linnean Societ}. Large and interesting as those 
collections were, the present thefn in extent arf 
exceeds them in impogance, ingsmuch as Dy. Aitchison 
paidspecial attention to the investigation of the many 
ee . 
- * 


In 
Belvoir Castle is the forthern d 
about twenty miles east of Nottingham. The height of our 
station, but not thie Castle, ix agy fect, IAL 52.5 99°79 N., 


9 9 ca” 
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. 
vegetable producgs of the Perso-Afghan rgfion which are 
agticles of cdmmerce with India and other countries. 
Much uncertainty existed respecting the plants yielding 
some of thee diues, dyes, and other substances, and no 
more welcome contribution to botanical knowledge could 
be made than the removal of this uncertainty. 
The Commission left Quettah in September 18 

takig a south-westerly direction as far as Nushkj, gn 


. thence the course was north-westward across Northern 


Baluchistan to the Helmund River, which was touched 
in about 63° E. long. This section eof the jouiney pro- 
duced little, as the country is very barren and the season in 
which it was traversed the worsteof the year for botanising. 
Nevertheless a few teresting things were picked up, 
notably rie fifüit and seeds of Srocksia óraAitiica, which 
were pee our unknown. The fruit, or seed-vessel, is 
an inflated capsule, similar to that of the Chinese Xosi- 


-weuftria, Wear which Srocksia 1s placed, and so bnghtly 
ecoloured that it bears a name equivalent to “ mountain 
peach.” 


That part of the journey from the Helmund northward 
to Kuhsan, a little to the north-west of Herat, was accom- 
plished at the rate of, twenty miles a day, therefore there 
as little opportuni für cdiülecting. Indeed the fatigue 
attending the travelling was so great that frequent 
mounting to secure specimens of natural history was out 
of the question, In spite, however, of all drawbacks and 
difficulties, 

lants were dried ; and this collection was despatched to 
ndia, by way of Herat and Candahar, where it arrived 
in a rotten condition, having apparently been immersed, 
robably in crossing some stream, during àhe transit, 
e small collection made in Baluchistan had in the 
meantime reached Kew safely. s 

The maimscollection of dried plants, consisting of about 
$00 species in 10,000 specimens, was'nade in an irregular 
-tract of country lying between about 59? and 64? of longi- 
tude and 34? and 37° of latitude, with Herat near the 
-southeeastern, and Meshed near the north-western limits. 
"This collection was the re&ilt of one year's work; yet it 
Tby no means represents the entire flora of the area in 


e -quostion, partly in consequegce of the difficulties attend- 


> * but it is estimated that itecomprises a 


ing the daily transport of collections constantby increas- 
ing it Weight and ,size, and Partly on account of the 
necessity for keeping with the rhain party. These con- 
tingencies, rather than the resources of the country, de- 
termined the extent of the collection Thus, for instance, 
Dr. Aitchifon rarely reached an altitude of more than 
5000 feet, so that he collected no portion of the vegeta- 
tion of the upper zone of the country. However, as the 
moun flora 1s of more purely botanical interest, while 
that of the plains 1s of special commercial umportance, on 
agcount of the numer of economic plants it contains, its 
*absence 1s, from the economic point of view, the less to be 
regfetted. o 
At, present the collection has not been fully worked out ; 
ut a hundred 
species previoutly unknown to science, besides largely 
supplementing the material in herbaria of many obscure 
plants. Its princ!pal value, howevtr, as already men- 
tioned, lies in the number of usually very complete speci- 
mens of economic plants and their products é 
Foremost in importance, and she chawacteristic and 
dominating feature of the vegetation of the plains, are the 
Umbslifere. Some of these are of gigantc size, for 
herbs, and several of them yield valuable gum-resins, 
known in commerce as gum ammoniafum, gum gal- 
banum, asafcetida, &c. A special paper on these plants 
was 1¢eaq hy Dr. Aitchison on Decemper 8 before the 
Pharmaceutical Society, therefore it would be superfluous 
to enter into details here. Efrly nex year will be published 
aefull*and illustrated Report pn the whole collectjon, in 
which prominence will be given tg the econpmic plants: 
such as hafe not previously been figured, or only, in- 
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imens of about one hifndred species of 
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adequately figured, will be selected for illustration. 
Remarkable among the Uribel/ifera not known to yield 
gum-resns are Ferula oofoda, Boissier, F. suaveolens, 
Autchieon and Hemsley, and Dorema um, Aitch- 
ison and Hemsley. The first we have identified 
with a descnbed species, though the specimens aie 
very fragmentary, and the description incomplete. It 
18 a Most singular plant, in which the bases of the cauline 
leaves are developed into large circular bowls, through a 
succession of which, gradually smaller upwards, the stem 

The largest of these bowls are as much as a foot 
in diameter, and about two quarts in capacity. From 
his investigations on the spot, Dr. Aitchison 1s of opinion 
that these bowl-like expansions of the petioles do not 
serve the plant as reservoirs of water: possibly they may 
prevent the ascent of insects which st and consume 
the fruit of many of the Umbelliferz of th ion. F. sa- 
veolens furnishes a kind of sam the Dorema is a 
very distinct new one. These of litfere form 
beautiful miniature forests ; D. g&brum growing as muc 
as IO Or I2 feet high. 

Among other economic products whose sources have 
been traced and good specimens of the plants secured, a 
yellow dye, pena imported into India, may be men- 
tioned. It is furnished by an apparently undescribed 
species of Delphinium. Another dyeing material turns 
out to be the roots of a species of Prunus (P. (Cerasus) 
calycosus, Aitchison and Hemsley), remarkable in pene 
apetalous; the petals being replaced by the colo 
petal-like calyx-lobes. Pistacia vera "Dr. Aitchison re- 
gards as undoubtedly indigenous in this region, and 
numerous other interesting facts of the same nature will 
be described in his Report. 

In conclusion, it may be mentioned that Dr. Aitchison, 
succeeded in bringing home his extensive botagical and" 
zoological collections by way of the Caspian and Black 
es an admirable state of preservation. Of course, 
it be understood that there 1s no difficulty in dryi 
plants in Afghanistan and Persia. In fact, they are likely 
to get too dry, and consequently break and crumble to 
pieces in transport, @specially when, as in this they 
are carried qn camels and mules day Sifter day ; and it was 
only by the most careful and elaborate packing that the 
plants were prevented from a tubbed into powder. 

. BOTTING HEMSLEY 


at, 
DEPOSITS OF VOLCANIC DUST 
IN several recently-published papers, Prof George P 
Merrill has called attention to some interesting de- 
posits which are shown by careful microscopic study to 
consist of volcanic dust. 

Samples sent by Mr. Zahn, of Me the United 
States National Museum were supposed to be “ geyserite,', 
and similar materials are said to occur in Western Kansas, 
Eastern Colorztio, and Wyoming. They were found in 
small*patches or in beds up to four feet in thickness, 
@ve by a considerable thickness of other deposits. 
Of this material Prof. Merrill writes as follows :— 

* A glance at the samples was sufficient to convınĉe thé 
writer that they were nos the result of geyser action, but 
were probably of volcanic ongin. One was of almost 
chalky whiteness, very finely pulverised, and of a sharp, 
gritty feeling when rubbed between the fingers. The 
second was gray in colour, slightly coarser, and had, even 
to the paked eye, a flaky appearance. Submitted fb micro- 
scopic examination, both samples wese found to consist 
almost entirely of the minute particles of amorphous 
glass, such as originate from the fine pwverisation of a 
glassy ice, with dhly occasionally a fragment of a 
greenish mineral that was apparently hornblende.” 

2 On Volcanic Dust from South-Eastern Nebraska " eles Nat. Hur 

f ‘ Phocen 





vol vh 1885, p. , ‘Notes on the Compomtion o 
Sandstones’ Pon. ontana and Idaho” (Am Jewrm. Sei. vol. xxxu 1886 
Py 199). o " . 

*e 
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The fgures given of these particles show that they 
closely resemble pumiceous dusts (see NATURE, vol xxx. 
p.587). An examination of the sandstones withgshich 
these dusts art sometimes found interstratified proved 
that they consist of well-rounded icles of triclinic 
feldspar, hornblende, and Ine and that they are 
therefore, like the associated dust deposits, of volcanic 


ori 

pow x series of so-called “Pliocene sandstones” 
collected in Montana and Idaho in 1871 by Dr. A. C. 
Peale, of the Hayden Survey, Prof. Merrill was able to 
detect similar pumiceous sands ina more er lee pure 
state. In their microscopic characters several of these 
were found to be very similar to the pumice-dust which 
was thrown out sogabundantly during the great eruption 
of Krakatáb. 9% 

4 All of the above-mentioned dusts yielded water when 
heated in a closed and fused readily, with 
before the blow-pipe. "Samples submitted to Mr. J. 
Whitfield, of the Geological Survey, for analysis, yielded 
results as follows :— 








Marth Creek Little Sago Devil's 

Valley, Creek 

Idabo Mountain 
Ignition 6°00 6'50 560 
ater? * 1'60 riz 345 
Fe40, + AhO, 1622 18 17°18 
iO, . 6 655 65776 
CaO 102 2°58 2°30 
MgO trace 072 trace 
d 1'56 2°08 2°22 
Ky 4°00 3°94 314 

a LS 

` 99°92 10074 - 99°66 


Accepting the apparently well-founded conclusions of 
others to the effect that such dusts represent the extreme 
degrees of acidity of the lavas of which they formed a 
wo are led to consider these as of andesitic or possibly 
ytic derivation.” e 9; 

Other similar maftrials have been exagined from 

Bridger Creek, bn summit of a hill near Boreman, and in 
connection with fossil bones from the Niobara Logp Fork 
and Sweetwater regions. A sample obtained from the 
base of the Moapizol Mountains at the edge of Verde 
River Valley is dtated to be quite similar to that described 
from the east of the Black Hills of Dakota, descriped by 
Dr. Wadsw 3 and also to those previously described 
by Prof. Merrill from Nebraska. Other similar dusts have 
been obtained by the officers of the United States Geo- 
logical Survey from Wray Station in Eastern Calorado, 
and from Norton and Phillips Counties, Kansas. 
. “In studying the probable origin or sources of these 
various beds, the distances which the dust can be carried 
by atmospheric currents is likely to provefof im ce. 
It may therefore not be out of place to state beré that 
among & collection mum ashes, &c., from the 
Krakatáb eruption in 1883, and which were donated to 
the Museum by T. H. Houghton, was a small sample of 
the dust (36974) that *showereds on board ship Deacons- 
fald at the rate of one inch hour for three days, in 
latitude 14° S., longitude 92° È., or at & distance o. bss 
miles from the grid A eap. activity. This dust is 
a very near 0 gray and highly pumiceous 
Vias tec parace o which cy i size all the way up 
to o'25 mm. A 

* As a matter of economic interest I may in con- 
clusion that ingKansas and Nebraska these dusts are 
collected and sold in paper as ‘diamond polish- 


tra 


ing-powder,’ or into p which is sold for general 
Scouring as | as for dental use under the name of 
Geyserite soap. 


THE POTATO TERCENTENARY ‘ 


Narticle on“ The Origin of our Potato,” which appeared 
in our columns on May 6, contaifed these words: 
“Tt would be a fitting observance of the third centenary 
.. . if we could celebrate it, not by speeches and r- 
dinner toasts to the memory of D ar of Raleg t 
by clearly laying down our lines of inquiry, for they have 
been very ill-detined." eso words, penned by our con- 
tributor with then no definite idea as to the way in which 
various thinkers ouli be brought together to help to lay 
down lines of inquiry, have had their effect. e pro- 
prietors of the St. Stepher¥s Hall took the subject up, and 
in a circular headed oii 1086, printed ig old English 
referred to the e in NATURE as drawing atten- 
tion to the fact that 1886 was the accepted date for the 
tercentenary, and announcing their intention tg celehfate 
itin the spirit su with Conferences and àn historic 
and scientific 
known varieties of tubers t could be obtained. A 
* Scientific Committee of Consultation" readily offered 
their serwices to “historic and scientific” 
pores of the Exhibition and to conduct the Conferences, 
ving, as it was seen we Were, the old lines of cultiva- 
tion, and eftering on a more thoughtful, a more scientific 
way of proced the turning-point appeared to demand 
a recognition of tbe past, an exposition of present know- 
ledge, and something tangible of the on-look into the 
future. 


The oe of the St. Stephen’s Hall, while 
acting as the executive, and arranging the display of 
tubers, and®offering zold, silver, and bronze medals, left 
‘all the scientific work to the Committee ofConsultation. 
Those who first accepted their responsibilities had to 
seek the co-operation of others, and only thow who were 
specialists in the porfion of the subject they represented 
were invited to join it. In the list of sections as drawn 
up, the botanical as of the question naturally came 

and Mr. T Baker, F,R.S., of Kew, undettook' 

to illustrate “The Known Wild Species of Solanum,” 
which he did partly by dried specimens and partly by 
drawings) No one was foumd to undertake the secfíon 
i &c, that in than 


* Batatas,’ yams ighnaryas, Eligabe 
times were called potatoes," but speaimens of yam’ ant * ` 


-so-called batatas were shown. Some uncertainty about 
the vernacular nomenclature of these seems to exist. Phe 
section “ Cultivation by the Incas and other 
tions" was accepted by Mr. C. R. Markham, 
who in the Co ce added more information than coul 
be given in the form ofan exhibit. For thenext section on 
the programme, “Early Cultivation in the British Isles,” 
no one could be found. This is a fact worth notice. 
There must surely be some one whe@has paid attention 
to this subject, yef evgn after the Committee was filly 
formed it was not known to whom to apply for info on. 
The mext section, “ Cultivation,” with its sub-sections 
—(1) Selection,e (a) Cross-bfeeding, Gle Hybridisation, 
4) Grafting—was undertaken by Br. axwell Masters, 
.R.S.; and the fgllowing section, *'Potato-disease, 
was well filled up with contributions ‘hm Mr. W. Car- 
ruthers, P.L.S., Mr. Worthington Smith, Dr. Plowright 
and,Mr. Geo, Murray, F.L.S. For the section “ Chemi 
of the potafb‘and batata asa food” Prof Church sent 
new analyses, and Mr. W. Topley, F.G.S., of the Survey, 
contributed maps and notes on “ Soils suitable for Potatoes 


geologically consjdered.” 
In * Meteo ogy a affecting Disease" Mr. J. G. 
Symons, F.R.S , exhibited rainfall maps showing coinci? 


dence with special disease yedrs. e next section, 
* Historic literature of the pqtato," was in charge of Mr. 
W. 8 Mitchell, M.A., &nd by the help of dealers jn old 
books,end of private collectors, the hst'he had-dra wn up 
had bat one gap—a Mogardes. Such a collecjion has nó 
befoge gis pu ther. The section “ Ma own 

the knowledge of the New World at the time of Eli bet 
s . 


ibition, conjoined with a display of all * 


can Na- ege * 
QF.RS.,. 


, 


ow 


.* . v zr 
* + Was formed by the help of Mr. Coote of the Map Depart- 


e uw Mitchell MA, on * 
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ment of the British Museum, Mr. C. R. Markham, Mr. 
Henry S 2nd others. For the section “ Ralegh " 
Dr. Brushfield, of Salterton, Devon, sent up his collection 


of eTO. which, with some additions, were by 
Mre H. B. Wheatley, F.S.A. ; while the “ Drake” section 
was mginly composed of an in series of iflusgra- 

. H. K. Wright, of 


tions sent up from Plymouth b a Mr. 
the Public Library. Mr. B. p. Jackson, Sec. L.S., con- 
tributed the works Jl ing the “ @erard ? section ; but 
no one could be found to supply any information about 
Heriott, as that sectiqn was Dunk. 

It is worth noting that this ibition was not one in 
which the list of sections followed what wus sent in. 


What oaght to be shown was drawn and where 
the&requized works or maps, &c., could not be obtained 

a the blank was understood. . - 
Many unex curiosities arrived. Potatoes from 


Youghal, co. Cork, where it is said Ralegh planted his 
first potatoes in Ireland,“ were sent, together with 
views of his residence theft where he conveyed with 
Spenser. Lrish cooking-pots of the same type as those in 
use 300 years ago, an h garden, or possibly field, 
tools, were also sent over. Potato- in 

was represented, except in illustrations of the new methods 
of artificially éertlising by removing, pollen from one 
flower to another. : 

As the show of tubers, the judges, Messrs. 
Shirley Hibberd, William Earley, and R. Dan considered 
them well worthy of the occasion. The especial aim was 
that every known variety should be represented, and there 


was a ion for new varieties, introduced within 
the last two years, not yet in the The prize- 
winners ofe the medals offered by the executive have 


been made known in journals devot&d to these subjects 

The Exhibition itself dealt with the past, including in 
that, history from the time of Ralegh and Drake down to 
the ‘recent Mr, Bakers work on distinct wild 
species of tuber-bearing Solanums, which he has reduced 
from six to four since his paper at the Linnean Society 
wi read. ° 

The ghief scientific. im ca of the celebration of 
the tercentenary, hewever, lay in the Cogferences. 

At the o ; Mr. W. Carruth P.L.S., took 
tfe chair, and the paper was read by Mr. W. Stephen 
storic Consideration of the 
Question, whence came the Potato to England." AI. 
luding to articles he had wri he said it was easy to 
ses how the mistake had arisen the introduction of 
the potato had been attributed ta Ralegh, and that 
Virginia had been as its original home ; and he 

*expressed his belief that Drake brought it from Cartha- 
^ in his 1586 expedition, on yhidh expedition he had 
pae his friend, Mr. W. H. Pollock, to contribute a paper. 


` @ o This paper (read in the writers absence by SireRichard 
° ; Pollock] d 


—- the writings of Garcillasso de la V 


ed the tion, and showed that there 
nd conr din Kun de 
ven eae The supply at 

ena debénded on native ‘tultivation. "Then in 

due sequence wed Mr. Clements R. Markham’s paper 
on “ The Cultivation by the Incas and other Aqdean 
Nations.” This paper proved to be theasutprise for the 
Conference.. The cultivation by the Incas was already 
fairly well known, as our article of May 6 showed, from 
costa, and Cieza 
de Leon. But the cultivation by the Ghibchas was the 
"revelation, . Not only have the people died out, but their 
-language thas been lost A voca fo, however, ha» 
preserved many of the wards they used, and nine varie- 
ties of potato are in it named. I¢ is thus seen that before 
‘the Old-World" people (the, Spaniards) reached the New 
‘World, thg o had been 80 Jong culti and that 
distin eties were i Mr. most 
oquently described the high civilisation of the Incas, 


was opportuni 
tato as ship’s- 


and with a a 
Royal Geographical Society, 
potatoscultivation as they can 
writers. Following most 

























no definite answer 
troubles, Mr. Markham's 


a brief account of what 
about the introduction of the 


concluded the historic portion of the 
and of the 
disease. ' 


in these columns, The day's work ended wi 
thanks to the Chair, proposed by Earl Cathcart. * 


the most un: 
ence. The following 














e lecture-map, belonging to-the 
showed the regions of 
be inferred from early 
SDROpriatelr oh this was Mr. 


. G. Bakers paper on species of potatoes as 


own to botanists at the present y. In the dis- 
cussion which followed, there was y raised the ques- 
id What are wild species, and what were culti by 


ncas and other Po touring peoples? but, of course, 
d be given. Thisis one of our 

peper was also of very con- 
siderable interest. M. Henri de Vilmorin then gave 
he had been able to ascertain 

into France, which 
moore fully. This 
wark of the Con- 
ferehce. Then Mr. George Murray, ELS; of the British 
Museum, gave an account of Ty, of the study, 
t state of our Miowledge of the potato- 

e facts he mentioned have alread appeared 
a vote of 


he ho to be able to out 


On the second day of the Conference, Mr. W. S. 
Mitchell in the chair, the first paper read was by Dr. 
Maxwell Masters, F.R.S., ^ On die Production of Varie: 
ties by Cultivation.” It embodied the thoughtful appre- 
ciation of work, and what has to be done-in the 


future, It is on hybridisation our hope must mainly rest, 
on a cross by artificial fertillsaton befween two distinct 


ies, all other "cultivation" being but a continued 
ringing of changes. It was, from a practical point of view, 
communication made to the Confer- 
papers by Mr. W. Earley, Mr. A. 
D aaa R. Deàn took m the question gf cultivat 

tion grower's point of view, and coming as 
did from pon = practical, men they india 

value. Mr. Hi criticised, is own experim 
of earthing-up, and stated 


the valuo of the Jensen system 


his belief that it did not add to the crop, even if it might, 


as asserted? prevenfdiseasz from spreading, pepee 
and up his ions wit reference to his own 
experience, that the early raising of a showing signs 
of disease was of use- The period for oing this, how- 
ever, he did not mention, and to ruise a crop before the 
starch is farmed in the tubers would be of little real value. 
The suggestion, however, is one of P rid for future 
consigeration. He detailed an unintended experiment 
made during the last twelve months which is worth the 
attention of practical men. It will reach them. through 
horticultural journals. Mr. R. Dean, in his paper, ad- 
mitted that, although he had thought potato-culture was 
thoroughly "threshed out, he had come to see much 
remained to be done. The aim of the cultivator had been 
to produce handsome table tubers. Sufficient attention had 
not been paid'to rer and the causes of it. Again, 
thodtrh it is very well to produce new varieties, the trouble 


to get them into general use. People follas their 
old lines, In the course of his paper he advocated deep- 
tilling. Mr. A. Dean, in reading on " Rai new varieties 


of potatoes,” referred 4o the fact that some cultivated 
varieties do not produce any flo and some‘ witt 
flowers do not mature pollen. He ied several experi- 
ments in crossing, and especially drew attention to varieties 
that do or do not uce much haulm. As it is througt 
the loaves on the that the disease reaches a plant 
this is 2 matter of importance, In the course of the dis 
cussion Mr. Ap Thomas gave some valuable informatior 
about toes in South America, and Barl Cathcart ex 
pressed tho hope that the information should be in som» 
orm preserved. 2 
After the usual votes of thanks had been th 
erally opinion in conversation was that th 
exhibition ould have been open for four weeks instea 
of fpur days That the Conferences, by bringing togethe 
s . s e 
- * 
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peoplo who view the whole subject from different stand- 
pont have done good appears to be admitted. The 
ture will show. 


— A 


NEW ZEALAND COLEOPTERA? 


I5 an imporfant memoir quite recently published, Dr. 

Sharp describes a large number of new species of 
Coleoptera from New Zealand. Although the entomology 
of these islands is of considerable interest, it is still very 
imperfectly known, and a quite erroneous idea as to its 
poverty is very often found to exist. Linnæus knew of no 

eoptera from the group, but a small number had been 
obtained by the naturalists of Capt. Cook’s voyage. Some 
of these. were dgscribed by Fabricius about a century ago, 
and a few ofthese are still to be found in the Banksian 
Collection at South Kensi n, but from Cook's day 
until the date wffen the island was visited by Her Majesty's 
ships Eredus and or little was done, in the way of 
investigation. When Adam White published the account 
of the Coleoptera of this last Expedition (1846), he enu- 
merated all the species of the group known to date to 
inhabit New Zealand, and the total was about 150; how- 
ever, between 1866 and the present time, the greatly 
increased activity of collectors swelled the number of 
species known to nearly r500, and in the memoir we 
are now noticing Dr. Sharp describes 141 additional 
forms, Dr. Sharp still however, regards the Coleo- 
pterous faung as very incomplete, and on the con- 





' sideration of such data as he possesses ventures on 


an estimate that between 3000 and 3500 species will 
probably be found in New Zealand; so that there is 
an immense field still open for collectors. The fauna 
ule piepie is very analogous to that of Europe in 
extent and complexness. The species when examined 
show similar structures, ee ceo gradations 
and cross affinities, but the New d insects possess 
a larger proportion of forms in which the structures are 
less perfect—comparatively, as it were, little evoluted. 1n 
brilliancy of colour and in large end conspicuous forms, 
the New Zealand®Coleoptera are very deficient, but to the 
specialist tey make up for this in the interest attaching 
to many of them as isolated forms having, so as is at 
present known, little or no connection with the ordinary 


Ce ee of the island. 

While th are so imperfect it is obvious that no 
reliable answer can be given to the question of. the affini- 
ties of the New Zealand fauna ; but Dr. Sharp, from what 
13 known, entertains the impression that it : be in the 
Chilian and nian fauna that the greatest amount 
of affinity will be found, and that, while numerous points 
of rope uity with the Australien fauna Sadoubtedly 
exist, yet they are rather exceptions dealing with isolated 
forms, and but little affect the mass of the fauna. 

Lasiorkynckus barbicornis is the chnly member of the 
Brenthide found in New Zealand, and is pethaps the 
wost remarkable beetle of the islands; it must begcon- 
sidered a highly evoluted form, the sexual differentiation 
Being great, with remarkable male characters, large pee 
and considerable ection of general structure, an 
while it appears to be quite foreign to the New Zealand 
fauna, it would seem to have no really close ally in any 
other country. 

Another isolated fo of large size, for many years 
knewn, but still a grekt rarity, 18 Dendroblax Its posi- 
tion has never been satisfactorily fixed ; it has no ally in 
New Zealand, and no near ally out of it $uch cases are 
extremely difficult to explaın Dr. S thinks it pos- 
sible that there has been going on in Ne% Zealand, for 
an enormous period bf time, the evolution of a fauna 
parallel with that of the continents of the world, and that 
during this period it has occasionally received tntrusions 

I 405 Zealand with Descriptions ew Genera and 
Speck” Sy Devil Rue MD. Whb enone (D Im 
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from other c8untries, some df whichf*heve continueg to. 
evolute since their introduction, while others have re- 
mained with little change. On sucha view Dendroblax 
might be an ancient intrusion into New Fland, which 
has become extinct elsewh and has evoluted but little 
in New Zealand; vile laxbynchus might e have 
evoluted much since its introduction. ° 
* Phis memoir forms a of the Sctentiyic TRamsactioms 
of the Royal Dublim Society, and both as the 

per and pco it is extremely creditable to the 

ociety. The two quarto plates contain fifty figures of 
the new species descri These are from the pencil of 
Baron Schlereth, of ienna, and are among the best 
illustrations of Coleeptera we have seen. e The plates 
have been printed after a new and brilliant process by 
Bannwarth, of Vienna. ° " 
—— a bed 


THE RELIEF OF EMIN PASHA -° 


EVERYBODY seems agreed that Dr. Schnitzler, better 
known as Emin , but recently created Emin 
Pashá, ought to be reli ; for he does.not want to be 
rescued. For ten yearsyhe has been in the i 
service, for most of that time as Governor of the Equa- 
torial vince, which, in spite of the Mahdi and his 
hordes, the death of Gordon, and the collapse of the 
tian Soudan, he continues to admihister with success, 
and to the comfort and satisfaction of all but slavers) 
What Emin Pasha has done for science in the little 
leisure left him by his arduous duties, the readers of 
Petervignms. Mititei and the Procesdings of the 
Zoological Society know. He isa d type of the kind 
of orer that is wanted now mere pioneering 
work been pretty well exhausted: a well quali- 
fied by his sciengific training to remain'in a particular 
region for if necessary, and study it in all its 
the greatest names in science could be mentjoned as 
examples. We do not insiat in these on the great 
services which Emin Pash% has to civilisation 
duiing his residence in the Soudan, first as the noble- 
minded Gordon’s lieuteffant, and latterly as one who,, 
in the spirit of Gordon, resolved to stick to what he con, 
ceived to b® the post of duty at*all hazards) Our own 
Government has virtually itted its responsibility for 
the present position of Emin Pasha, but has weakl 
attempted to shirk its duty by devolving the business 
relief on private individuals. Should disaster 
however, to Emin Pasha or to any expedition sent to his 
relief, we may be sure that public opinion will not blame 
any private individuals, Government, howevtr, has gone 
so far as to promise every assistance ort of contributing 
money. . e " e 
Iti unfortunate that already there has been a delay of 
months since first we knew 8f Emin »P s 
critical position, and@ since first the Intelligence" Depart e. 
ment Beas to make Tuc fies as to dhe best route for a 
relief ition, Even now, when an expedition has 
been decided apen, Dee seems little p of a y 
start. Surely, if to whose hands the 10,000/, con- 
tributed by the Egyptian Government have been inirusted 
*had thesinterests of Emin Pasha solely at heart, a com- 
tent leader would have by this time been within hail of ° 
T aaxibat: A better leader, under the conditions, than Mr. 
Stanley could pot not be found; but surely there* 
has been unecessary delay in deciding to send him. Thff 
idea of mofe than one expedition is entertained by many; 
and, as our map will show, the most direct and safest , 
route is by Masai Land, about which we flow know so 
anuch through thegourneys of Mr. Thomson and the late 
Dr. Fischer. Dr. Junker telegraphs from Zanxibar hat æ 


fief expedition is urgtntl and that as fight- 
Pig in intyitable, Mr. Stanley ought (o ape gent. By the 
*Masai Land route, as shown omt 





e have had such men in the past: some of æ 
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happen, e , 


. 
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map, avoiding Ynyoro yay 
é a 
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ann Uganda, and skirting Bake Baringo an& Turkan, we 
doubt if any fighting would be necessary. We have 
reason to Penso tthe King of the Belgians will not 
object to - Stanley undertaking an expedition, and 
that Mr. Stanley will choose the East Coast route, but 
whether through Masai Land, or by the the west mde of 
Lake Victoria N and so onto Albert Nyanza, pe- 
mains to Bè seen. geographers would like most of 
all, would be an expedition by theeCongo and Mobangi 
Rivers. In this way, not only would fresh discoveries be 
combined with the relief of Emin Pasha,*but, by send- 
ing out two independent editjons, the latter would 
almost certainly be accomplished. 
Our map is intended to show the various routes that 


have been pro There is, first, the Masai Land 
route decibel abore. the total length of which, to 
. e 
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e e 
has been navigated for about 250 miles by Mr. Grenfell 
e On the other hand, Dr. Junker has down the Welle- 
Makua fo 22° E., within about 200 miles of Grenfell’s 
s farthest. Now, if ee were certain that the two 
rivers were one, in spite of the rapids on the» 
e Makua this. is a route we should be strofgly in- 
clined to support. But no risks should be run and no 
è e experiments tried in a matter so critical By all meags 
emend an expedition by this route, and solve, pne of the 
*few remaining hydrographical problems «n Afncfn 
geogtaphy. e must say, however, that those best 
* acquainted with the levels in this region still maintaig that 
the Welle does not come down (p the Congo at all, or, if it 
oes, not by the Mobangi. This -ouft 1s 1900 miles iif 


7e engt. e route, ig our-piniom, does mot 
deserve any consideration 40 far as,the relief eof Emm 
~ Pasha is contern®d, though there is some exploring works 
e. `. ! T 
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Wadelai, where Emin Pasha is stationed, is only 820 
miles, and thus is the shortest of all the routes. Mr. 
Thomson has traversed this route to within 300 miles of 
Wadelai, And these 300 mules are as yet unexplored. The 
most formidable difficulty here would be the belli- 
cose Masai, but these, . Thomson has shown, can, 
after all, be By keeping well to«he cast, there 
would be little danger of the cruel young potentate of 
Uganda hearing of the expedition, and so the lives of 
missionaries and native Christians would not be endan- 
gered. Next is the Uganda route, which is understood 
to be favoured by Mr. Stanley, and which is 1050 miles 
in length, and all previously traversed. ^ Most tempting of 
all the routes, if exploration were the only object in view, 
would be the Congo-Mobangi route, The Mobangi is 
one of the greatest of the tributeries of he Congo, and 
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to M@ done in this direction. The total length froh 
Massowah to Wadelai is 1400 miles,—Massowah tp 
Fashoda 7oo miles, of which at least one half is un- 
explored, and from Fashoda tb Wadelai by the Nile about 
7oo mules, In the same category as the Abyssinian 
route is the Shoa reute—r1o50 miles, from Assab to 
Wadelai, 300 miles bong unexplored. There is also a 
rumour that the King of the Belgiaas intends to send Mr. 
Stanley up the Nile, but this isa rumour that can scaréely 
be ited. . 

Altogether it seems evident that, if Emin Pasha is to be 
feathed with «he least possible delay ande with sub- 
stantial relief, the Masai d royte is the one to take. 
There is one important consideration that must be men- 
tioned. With a caravan consisting solely of men they 
could take only what they themselves would consume, 
and if is di t to see How a supply of ammunition and 

*. " K 
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other necessaries could be conveyed. Now, by Masai 
Land it 1s all but certain that camels could be utilised, 
and these animals could find their own provender. With 
30 or 40 camels and 60 donkeys, very substantial relief 
could be taken to Emin Pasha. Indeed, the whole route, 
at least to the borders of Emin Pasha’s province, is so 
comparatively level that Cape ons could be taken, 
Tough in such*an expedition it would not be advisable to 
try the experiment. The important thing is that there 
should be no further delay in starting at least one expe- 
dition, whoever the leader is to be. 

Mr. Stanley was to arrive at Southampton yesterday, 
and we may be sure that if there is any delay in getting 
an expedition under way he will not be to blame. 





5 NOTES 


ON the 15th infe. a meeting was held of the Association for 
Promoting a TeachingMUnivernty for London, when the Com- 
mittee presented their second report. At a meeting held in 
December 1885, the Committee were instructed to open com- 
munications with the governing bodies of the University of 
Loadon, University College, King’s College, the Royal College 
of Physicians of London, the Royal College of Surgeons of 
England, and the various Medical Schools of London, as well as 
with the Council of Legal Education, for the purpose of pro- 
moting the objects of the Association on the basis of that report. 
The Committee have been informed by the Senate of the Uni- 
veimty of London and by the Councils of University College 
and King's College, that committees of those bodies had been 
appomted to consider the objects and proposals of the Associa- 
uon. The Council of King's College have adopted a resolution 
to theaeffect that *'the Council, while reserving their opinion as” 
to the details of the scheme laid before them by your Committee, 
appiore geneially of the objects which the Association has in 
view." The subject having been brought before the Council of 
University College, they adopted a resolution to the following 
effect :—'' That this Council do exprgss a gengral approval of 
the objects of the dmsociation, which are as follows :—(1) The 
organisation 8f University teaching in and for London, in the 
form of a teaching University, with Faculties of Science, 
Medicine, and Laws; (2) the associaton of University 
examination wgth University teaching, and direction of both 
by the same authorities; (3) the conferring of a sab- 

“stantive voice in the government of the University upon 
those engaged in the work of University teaching and exa- 
mination ; (4) existing institutions in London, of University 
Tank, not to be abolished orJignored, but to be taken as 
the bases or component parts of the University, and either 
Partially or completely incorporated, with the minimum of 
internal change ; (5) an alliance to be established between the 
University and the Professional Corpordfions, the Council of 
Legal Education as representing the Inns of Cou, and the 
R$yal Colleges of Physicians and of Surgeons of London A 
cqpference between the deputation of the Committee named in 
that behalf and the Committee of the Senate of the University 
of London was held on November 23 at the University of 
London ; and, at the conclusion of a Jong and important dıs- 
cason, the Vice-Chancellor gave to the deputation the assur- 
ance that the general disposition of those present wes to move 
in the direction indicated by the Association. Vgnous other 
institubons have,rirtually expressed approval of the object of the 
Association, and, while awaiting some further comenunication fiom 
the Senate of the University of don, which jt is underst®od 
will be made, either to them, or in an independent way to the 
Univeristy teachers of London, the Committee propose to take 
steps for bringing to the notice of Her Majesty's Gevernment 
the need which exists for the co-operation of the Goreinment 


and of the Legislature, in orger to place University teaching in 
London on a fhore satisfactory Masis. .. z 


IN connection with the report referred to above, the Uwr- 
versity Collge Gasette of December? 17 fisins a long 
article sketching briefly the career of Univermty College, and 
alluding specially to the :esults of its severance from the Uni- 
yersity. . The University, the article maintains, has cagnied out 
with great success, and to the great benefit of many workers, its 
design of a testing machfnery that should enable it to throw its 
degrees open taallthe world, without restrictions of any sort. 
It has grown to be a great Imperial University. Whatever faults 
there may be in its imperfal system gre of a kind to be corrected 
1n the ordinary course ini on as time proves the need. 
On the mde of the University of London, there is lelsuie now to 
go back to the point of separation from the Collegts, and having 
done one part of its work well, see that it does nog leave &he other 
undone. On the side of the Colleges, and of London itedf, 
there is now a determination that the chief city of the 
world, abounding in the best elements of a true Um- 
versity life, shall not rem@n without a teaching University. 
The first aim of University College, the article goes on to say, 
is to form an alliance with the present University, by large ex- 
pansion %f its powers. ‘The desired work can be fone so 
much more thorofighly by the University in concert with the 
College, and the issues are so 1mportant fer their influence on 
the London of the future, that, 1f the result of the present de- 
liber:ations at the London University were but faintly satisfac- 
tory, effort towards united action should be steadily continued 
by our Gollege. Not until it has been proved (apart from rash 
assumption) that the desired concert cannot pe obtained, should 
we consider tha? the time had come for advancing our next 
line of battle. Then it must be our 1esolve«o apply all our 
powers to the crfation of a separate teaching University 
in London; to the resuming of ow first battle, and recovering 
for Univernty College the position it gave up on conditions that 
are no longer fulfilled. King’s College will join forcés with us, 
but with or without allies we "must press on to victory, and in 
this form of the battle, shoujd we be forced to it, we depend qn 
ouselves; we shall have public feelmg with us, and the fault, 
will be ours if we fail." * " MEL » 


THE death is announced, on Friday last, of Sir Douglas 
Forsyth, at the age of fifty-nine years. He will be best known 
to sclence as the leader of the mission to Kashgar, the report 
which, only recently completed, forms so valuable a contribution * , 
to the natural history of Central Asia. 


IT ıs evident that at Rodriguez a small dependency of 
Mauritius, the indigenous plants are threatened mith extinction 
from an enemy ofa iar charact#r, In the Annual Report 
of the Acting Civil COmmisnoner on Crown Lands and Forests 
for a885 it is stated ,—''In my report for the yeap 1884, I 
pointed out ghe existence af a hind of white lice, commonfy ° . 
called here ‘cochenille,’ which had in a sery short time multu- 
plied enormously,, and threatened to destioy the forests of . 
Rodrignez. Dunng the year 1885 maftårs looked more alarm- 
ing still, It was reported to me that¢hese insects had begun 
‘to attack the maize, manioc, and bean plantations : T myself 
while visiting the mountam ascertained the correctness of the * 

rt However the bean harvest had not been bad, and the 
ifhabitants had not to suffer from any scarcity of food. As® Je) 
regards the$citron, lemon, and orange trees, for which thf” 
island has long been famous, hundreds of them have been killed 
by thgse inseets. The mango and cocoangt grees felt thfir e 
baneful infiuence,.and yielded sour and unsavoury fruits. One 
‘Of the best forcat tfees which grow here, the ‘Bois puant’ 


(Metdia mauritiana), seems unable to resist their aftack*and Po" 
am afrold&bat there will not bene of these grees left within a 
e . . a 
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twelvemonth, unless, ty pone happy crate these insects 
were to disappear altagether.” e learn fromeKew that the 


int&testing indigenous tree, whose complete extinction within 
twelve months is here anticipated, is very rare in Mauritius, 
and unless sf are faken to preserve it af Rodriguez, it will 
probably disappear altogether as a forest tree from the flora of 
thesoelslands. : 

A MEXTENG of students anxious to form a Biological Sarley 
in connectfon with University Collegg, London, was held on 
Monday, the 13th, in the Zoological Theatre, Prof. Lankester 
in the chair. The provisional Committee &ppSinted at the first 
meeting submitted to the Society the rules they had drawn up, 
which after some discussien were with slight amend 
ments, and sent uf to the Council ff? approval. Many lady- 
students were present at this meeting, and so strong is the wish 
on all sides M bc ned the Society, especially 
as the Aasecs OF Botany and Zoology have been thrown open to 
tem, that two lady-students were put up as candidates for the 
Committee, and only missed election by a few votes. 

“AT a meeting of biologists held ig the Natural History labora- 
tory, University College, Liverpool, on Saturiay, December 11, 
it was resolved to found a Biological Society in Liverpool, to 
have for its object the study and advancement of zoology, botany, 
paleontology, anatomy, physiology, and ewbryology, and the 
publication of papers of scientific value on any or all of these 
subjects. The following gentlemen were as office-bearers 
for the ensuing year:— President : Prof. W. Mitchell Banks, 
M.D., F.R C.S. ; Vice-Presidents : James Poole, J.P., Mayor 
of Liverpool, and Prof W. A. Herdman, D.Sc, F.R S.E. ; 
Treasurer: J. C. Thompson, F.R.M.S.; : RJ. 
Harvey Gibson, MPA., F.R.S.E. It was degded to hold the 
fre meeting of the Society at University College on Saturday, 
January 15, 1887, when the work of the Soetety will be initiated 
by the delivery of an inaugural addres. 

DURING a recent voyage of the U.S.S. Sunists to South 
America,*observations were made as to the height and length of 
waves, with the following result, as reported by Commander 
p: : height of wave from hollow to crest, 25 feet; length 

lest to crest, 375 feet ; wafe-period, 7'5 secondy, The 
, rind-velocitat the time was 10 mileseper hour. e | he height of 
“wave was measured by tht elevation afwhich an Observer could 
see over the crest when the ship was in the hollow. The wave- 


æ amand, was estimated by counting the average number of waves 


per minute. The wave-length was determined by the time 


„occupied by the crest in pasing & measured portion of the 


vessel's length. 

IT is state that the task of working up the materials collected 
by the survey parties of the Afghan Boundary Commission during 
the Past two years into a regular series of nmas has been under- 
taken My Capt. Gqre, R.E., and that it will be carried out at 
Debra Pun. e 


Haras Mathena ta ita applications to soc problems is 
the subject dealt with in a new Vienna journal, Die Controle, 
which is edited by the, mathematician, Dr.cGrossmann. In an 
appendix, entitled ** Die Mathematik ‘im Dienste der National- 
cikonemie," questions ‘of national enemy Are: treated on g 
mathematical basis. . 


.Pxor. DxwaAna's course of six lectures on the Chemistry of 


e Light and Photography (adapted to a juvenile auditory) which 


"IPbegin on Tuesday next (December a8) at the 


Institution 
will, be very fully illustrated. . Arrangements have been made 


. for the introdpcijon of a powerful beam of elegtric Hight, equal 


in intensity to a sunbeam, into the for photographic 
, periments. Many improrementf have babe made in the wart 
* ing, Mghticty, and ventflation of the gheatre during the autumn 
recess. . e e 


. 
oo 

, . 
e 


THE lest mail from Singapore brings news of tite death there, 
on November 29, of Mr. Wiliam Cameron, explorer and geo- 
ldgist to the Government of the Straits Settlements, at the age 
of fifty-three, Mr. Cameron, after an eventful life in England 
and À settled down in the Straits Settlements, where 
his practical knowledge of mineralogy and geology, combined 
with his love of exploration, procured him several ap ts. 
Lately he had been employed by the Colonial Gorernment in 
exploring and mapping out the unknown parts of the Native 
States, and he received the title of Government Explorer and 
Geologist. ‘The production of ane of his maps of thee States 
has recently been noticed in these columns. He'was well 
known throughout the Native States, especially amongst the 
Malays and Sakies, of whose language and customs he is said to 
have had & most accurate see and V whom he had 
great influence. 

On December istic an EO EUN 
was ceremoniously opened by the Cyswn Prince, who was 
accompanied by the Princess, The Museum, which is a very 
fne lage building, contains collections from all parts of the 
world, including the antiquites dug up by Dr. Schliemaan at 
Ilion. Herr Gossler, the Minister i itu bi dust dr crt 
address on the nature and objects of the institution, the 
Crown Prince in replying referred among other things to the 
benefits which had accrued to the Museum frotn the colonial, 
expansion of the Empire, 

‘Ar the last mectiig of the Purls Geographical Soclety, M. 
de Lemops was in the chair. After having heard an account of 
an exploration in the Panama Isthmus by M. Désiré Charnay, 
the Chairman spoke about the canal. He said that, if neces- 
sary, sluices should be constructed, so that the canal should be 
opened at any price in 1889. Ul terior steps should be taken for 
dispensing with them. 


We have received the report of the Leicester Literary and 
Philosophical Society for the past year, and also the first number 
of the new quarterly series of the 7ransactions. The reports 
from the variows section contained in the former are in all 
respects but ong eminently satisfactory, *. show great 
activity and excellent woik. The exception is Section B, for 
astronomy, ephysics, and chemistry, in respect to which it is 
stated that there is ‘‘a lack of interest in Leicester in physical 
science, especially when real work is to be done,” Indeed, it 
has become a question whether the Council should not be asked 
to terminsfe the existence of the section; but ‘the Council 
express a hope that the section may live through its time of 
depression, and, when the interest in physical sclence has re- 
vived, may regain its vigour.” We are glad to observe that the 
botanical sub-committee, who have undertaken and are now 
editing & work on the flora of Leicestershire, have nearly com- 
pleted the printing of the book, and hope to be able shortly to 
announce jts publication. The Transactions will in future be pub- 

quarterly, in place of annually with the Council's s report. 
Of the first quarterly number of the 7ressactions little need 
be said. It speaks well for the prosperity of the Society that she 
annual publication no longer supplies its requirements, and the 
high standard of the papers read is shown by the fact that a 
number of them have heen published by scientific perlodicals of 
repute. The papers now published deal mainly with sclentific 
subjects connected with Leicestershire, such as the Campanulas 
of that cownty, the Lower Lias and Rhætics in the Spfhney 
Hills, Leicester, &c. tac Seeks: gag a pd 
interesting chet by Mr. Montagu Browne, the dates of 
arfival of summer birds of pessage in Leicester ee 
to 1855, and from 1877 to 1886. . 


‘We understand that Mr. H. S. Vines sited aisi to 
re-cast and almost, re-write his edition of Prof, Prantl’s “ 
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l 
mentary Text-Book of Botany,” and that his new work maybe 
expected from Messrs. Swan Sonnenschein and Co. in the 
ourse of next year. In the meantme the publishers are re- 
isxufng the existing book without alteration. x 

"a 


IN the annual report of the Leyden Museum for the yoar 
ending September r, 1886, Dr. Jentink, the Director of the 
Museum and the s&ccessor of Prof. Schlegel, is able to report sub- 
stantial progress with the zoological collections, the most notice- 
able additions being an egg of Aippornas maximus and a skeleton 
of. Echidna érwijmii. Considerable series of animals of all 
classes have been added to the Museum from the travels of Mr. 
Stampfii in Liberia and Mr. Van der Kellen in Benguela. 


AccorDine to the Colenses and India, the last experiment in 

sending salmon-ovg to the antipodes appears to have been a 
great success. ff) January 1885, a shipment of eggs was made 
by Mr; James Youl, by desire of the Tasmanian Government, 
and the bulk of the ed the colony in good condition, 
development of the embryo having been suspended by means of 
Haslam’s refrigerating . The eggs have developed 
into ‘{fry,” and the “fry” into “smolts,” for several young 
salmon about 8 inches long have been captured accidentally in 
the Tasmanian Mersey. 


THE same journal states that a Mining Institute has been suc- 
cessfully lamched at Sydney, with a programme of future work 
calculated to increase the welfare of the miming industry. 


IN the Reingrfben slate of Polzberg, near Lunz (Austria), 
among other fossils a well-preserved skull of Ceratodus has 
been found. Two years ago a flat-presaed vertebral column 
was found in the same place, which seems to have belonged to 
the same animal, 

* 

Tue additions to the Zoological Society's Gardens during the 
past week include a Red-handed Tamarin (Midas rufimanus 9) 
from Surinam, a Mauge's Dasyme (Dasyurus mangai) from 
Australia, presented by Mr. Robert J. Hamilton; two Collared 
Peccaries (Dicetyles tajaçu) from America, presented by 
Mr, Thomas Bell; gwo Peafowls ( cristatus 8 9) from 
India, presented by Mr. Richard Hunter; tw® Indian Crows 
(Cervus splendens) from Indis, presented by Lord Lilford, 
F.Z.S. ; a Yarrell’s Curassow (Crax carunculata) fbm South- 
East Brazil, a Raror-billed Curassow (AMitus /twbeross) from 
Guiana, a -billed Tree Duck (Dendrecygua axtumnahs) 
from America, two White-faced Treo Ducks (Dqidrocygna 
viduata) from Brazil, presented by the Rev. W. Bramley 
Moore; four Herring Gulls (Learns argentatus), British, pre- 
sented by Capt. S. T. Sargent ;‘six Spectacled Salamanders 
(Salamandrina perspicillata) from Italy, presented by Prof. H. 
H. Gigloli, C.M.Z.S.; a Macaque Monkey (Macaecus cymo- 
meigus), an Isabelline Bear (Ursus isabellinus à) from India, 
deposited. e 








a OUR ASTRONOMICAL COLUMN ® 


BARNARD’S COMET.—This comet has become an exceodingl 
interesting object, of no small beauty and brightness. Prot 
Cacciatore, Director of the Palermo Observatory, in a letter 
appearing in the Gierwaele di Sicilia of December I, s of it 
as visible to the naked eye. “He says :—*‘ Its head 


star of the fifth Punta ues br ivo que 
the directed to nogh-west, of a length of about a degree 
and à half, and the other to the west, about half a degree in 


J n 

of 

of the objectgs borne in 

have called attention to the second teil. Oneo speaks of the 
ter tail as on December 9, more than 10' in y 
visible to the ed eye ; the second tail, which was i 

at an angle of 40° to the other was much fainter and shorter, 

abd reguired aù aperture of 2 inches to show it well. 


. ^ 
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apot in a yot higifèr latitudo thani this part 





The comet is ngw receding rapidly both from the earth and sun, 


and as its d s diminishing, it wall, soon be lost to 
English observers, 


ROTATION-TE or THE Rep SPOT ỌN JUPITER.—Prof 
Yomg, in thẹ December number of the Messenger, 
gives a fresh determination of the rotation-period of the 
red spot on Jupiter. The determination reste upon dghit o - 
vations made in the spring of the present year, and 

Secures ie. gh- San qo e ond egre exc 


of & single o This" rotation-period 
the following having been the values in former years :— 
h.m a 


In 18 DL m EC 
1840-81 Mz 


we 
T 

overlapping & the 
geiilicns helt and tha red spot which tock place towurds tha 
end of March and the beginning of April, and which was ob- 
served by man Observers debat May 1886, 
p. 188) ; but, w that it was impossible to say which 
was Erot. Yoang was inclines da on to Mr. 
Ted to be the lower. Mr, 


e apparent partial coelescence of 
Dane hatte tutu belt 


overtaking the red spot, the former ha 
by abont 19s. than the latter. Prof. ung olmered a wht 
the southern belt, 


ahd deluteda perlodol rotation for i of ok 55m. II'I4£& It 
would thus appear that the red spot moves more slowly than the 
markings on either side of it, to the south as well as to the north. 


—9— — — 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1885 DECEMBER 26—1887 JANUARY 1 
(FOR the reckonjng of time the civil day," Commencing at 
Greenwich mean midnight, counting the hours on to 24, 
ishereemployed.) | 
At Greenwich on December 26 
Sun rises, 8h. 7m. ; sonths, I 
decl on meridian, a3 


Moon nda des after New) 





‘om. 145. sote, 15h. 54m. ; 
S.1 Slaeteal Time at Sunset, 


rifes, 8h. son, rah. som. j 
acts, 17h. aam. ; sth on lg bg š E 


Planet kisas Sets ud 
h. m. ae m, h m e y 
Mercury 6 18 Io 28 14 38 20 55 S. 
Venus ... 8 35 I2 25 IO I5 yg. 23 “> ~e i 
Mars ... 9 47 13 57 18 20 55 S. : 
pen e. 232 .. 740 I2 Jo 525. 
. 2.17 6*. I IO 914 .. a1 44. N. 
i * Indicates that the rising la that of the preceding exguing. 
. Variable Stars 
Star IAN Decl. (188770) ü E" 
U Cephei 52° .. 8t 16 N. 28, sum 
Algo ... 3,° 40 31 N.. » 27, 955m 
. e 7 29, dr 47 mo © 
à Tadi  .? 3 546... 12 ION. a yy ;, 427 ^ . 
Jen. 1 3 19 s 
3 Libres 44 549.. 8 49... Doc. 27,20 7 m . 
» 39 358 - » 
U Corons .. . I5 136...323 4N » 27,17 40» 
. » 3b 4°31 - 
R Serpentis... ... t5 455 ... 15 29 N. » 29, Mo. 
BLyn.. .. . IB 459 ... 33 I4 N. » 28, : om 
n 31, 
R Lyre uoce 18 509.43 48 NL s, 2 -a» ~ 
B@ephel & ..232350..57 50N... ,, al30-', 
M signifies maximum; s laima 9 ue e dA y rains a 
` e. Meteer-Shawers ee os 
On December and 34 slow bright meteors fell from a 
radiant jar Lysol RA. 92°, ce tes Other showers | = 
esca from near ( U ete RAS . 


s 
eo 
e 


om 





Occultation of Star by the Moon (visible at Greenwich) 
.9 e e Correspon 


ding 
TR Star Mag. — Duap — Reap, “00S pe 
Inverted image 
ame . h. m. h m. o o 
28 .. ag Capricomi ... 6 ... 18 31 .. I9 34 ... 159 307 
h. 
aye... I9 Mais in conjuncdon with and 3° 29' south 
^. of the Moon. ee 





GEOGRAPHICAL NOTES 


SEVERAL 1ecent German geographical periodicals refer to a 

pei read by Prof. Kan, ef A , before the Section for 
Geomaphy gad ology at the fiftyerinth Congress of German 
Physicians and Men of Science at Berlin in September, urging 
on Germam explorers the necessity of undertaking a g hi- 
cal o ET. cal exploration of the Moluccas. He 3 that, 
althotgh Eufopeans settled in the islands for centuries, our 
dnowledge of the orohydrography, ially of the physical 
features of the archipelago, was ingly small. cellent 
charts exist in abundance, and travellers, English and German, 


have subsequently visited it ; bata&hey were neither phers 
nor geol , but as a rule studied only the fauna and flora 
"The Dutch Government has, done, nothing as yet in reference to 
the geography of the Moluccas, because it ed all its 
energies to p good maps of the moie ext Sunda 
Au ago. Java been tri ed s£nd surveyed ; there 


are excellent charts of the coast of Sumatra, gnd the triangula- 
tion of this great island has also been commenced, and, in late 
maps of pats of Celebes and Borneo have been produced. 
m geology, those islands of the Sunda Archipelago which con- 
tain minerals have been studied, and excellent geological 
maps of Sumatia, Banka, Billiton, South-East and North-West 
Borneo have appeared. In addition, the Government places 
annually at the difposal of the Geographical Society of Amster- 
dam 10,000 fl , Which, Prof. hoped, would next year 
be applied to fhe loration of the Islands On the 
whole, therefore, the Dutch authorities are not lax in 
and mapping their possessions m the East. Besides the Molac- 
cas, Flores and Timor still offer a vi field to the explorer, 
and Prog Kan hinted that the traveller who undertook the work 
would not lack pecuniary or o help in Holland. 


Tue last number of Petermanns Mitten contains tha 
‘concl@ion of Lieut, von François’? account of fis journ in the 
* Southern Congo basin, the He ent any 
e occupied with chmatology and detailed h ical observa- 
tions. Dr. Philippi also concludes the very interesting paper, 
to which we have already referred, on the changes wrought by 
man in the flora of Chih. It contains systematic tables of the 
lants intioduced into Chil, and which it now has ın common 
with Europe. Dr, Emil continues his examination of the 
last census returns of India, the special subject in this number 
being the effect of the last famine on the movement of the popu- 
lation, There is, farther, a brief review of the new edition of 
Berghaus’s '' Physical Atlas," and notes on an excellent map of 
the @obrudja, which is appended. B 


E bave also received the last supplimentary number (No. 
84) cf ihe Afi It deals with the economi eo- 
e &mphy of the whole of North AmencA, and is reelly the first 
number of a series Aled Archiv fur WistschaftsPeographte, It 
ae of agriculture, forestry, mining, industry, Gade, shipping, 
£C, 
ee . 

AT the last meeting of the Paris Geographical Society (No- 
vember 19), M. Hansem Blangsted read a communication on the 
physical appearance of Denmark in the middle of eleventh 
century, as compaied with the nt time. M. Venukoff 
referred to the results of M. Nikoltky'a studies lnt yer of the 


physical hy of Asiatic Ruma, bruce d 
ending up of Lake Balkash. Tho level of the Jake is lowered 
e Dy about I metre every fourteen or fifteen £e Two letfers 
addressed to the Ministry of Public ction by M. 
e €haffanjon ey route for the Upper Orinoco, yere read, one 
from Crudad Bolivar the second, dated August 18, from 
Caicara. An interesting communfcation gras 1ead with 
eto the last resting-plage of Tavernier, the celebiated French 
traveller, who died in 1689. It wnf long unknown where” pe 
was buried, but i hes at last.been discevered to be the Pro- 
e . e. . 
bí oo 
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. 
testant cemetery at Moscow. The question of the best method 
of permanently marking the grave was ieferred by the Society 
to a Committee, Capt. Tongboli read a humorous account of a 
journey, to Choe, which had for its object the exploration of the 

Awash nd its basin. ° 
THE curent number of the Bolein of the Madiid Geo- 
phical Society contains an interesting account of Don Manuel 
faders recent explorations in the newly-acdtired Spanish terri- 


tory on the west coast of Afnca. The enterprising explorer paid 
two visits to this region—fist in 1875-77, and n in 1884-85, 
during which he traversed 40-0 miles between the cquatoi and 


3° N. lat, pene from the sea-boaid into the Interior as fai 
as about 20° E. long, and surveying to their sources all the 
coast streams between the Rio-del-Campo and the Gaboon. By 
far the est of these rivers is the Muni, which enters the 
Atlantic in Corisco Bay. after recei the contributions of the 
Utamboni, Noya, and other consid e affgents on both sides, 
and draining an area of nearly 6000 square rites between the 
Gaboon and the Rio San Benito. The whole of this river-basin 
is now Spanish territory, the protesta tario been every- 
where accepted by the chiefs af the lal tribes, who are col- 
lectively known as Vengas, and belong ın type and speech to 
the Bantu family. 

THE same Baletin the arrival in Lisbon of Major 
Serpa Pinto and Lieut. Augusto Cardoso, leaders of the Porto- 

ese Expedition which has just completed the exploration of 
fhe on between Mozambique nd aei nec Starting 
from , south of Cape Delgado, the explo van o 
the Mautepuen River, and thence to Medo, were, S Pinto 
falling ill, Cardoso took the lead. After tiaverung the 
Metarica district, the Lienda, an affluent of the Rovumm, 
was followed for some days, and found ndt to iise in Lake 
Nmaramba, but to flow through that lacustrine basm fiom 
Mount Songe, further to the west. From this point Lake 
Nyassa wa: reached in the Ki-Ressia district, whence the 
explorers proceeded by the familiar route down the Sbiré to 
the Zambes, and so on to Quilimane, on the coast. Being 
provided with excellent instruments, the explorers werdable to 
take a very large number of astronomical and meteorological 
observations in a region now for the first time systematically 


surveyed. 

IM M rey in Vienna of 2 new geogra- 
phical periodicgl to be cglled Geegraphische ADkandhingen ; the 
editor is Prof. Penck, of the Vienna Wniverxity, and Herr 
Holzel is the publisher. It is not intended to cognpete with any 

i geographical publications, but rather to supplement 
them. number will be complete in itself; compilations 
wil be wholly excluded, and although a certain number will 
appear in the course of a year, the dates will not be fixed before- 
band, ın order to leave the writers as unfettered ok ble. The, 
three numbers promised are on the glaciation of the Salrach 
district, ife orometry of the Black Forest, and the arrangement 
or distribution of the Eastern Alps, by Drs. Bruckna, Neu- 
mann, end Bohm iespectively. 





ON SOME FURTHER EVIDENCES OF GLACIA- 
TION IN THE AUSTRALIAN ALPS! 


SINCE my annougcement of the discovery of glacier evidences 
in the Mitta Mitta Valley (“On the Meteorology of the 
Australian Alps,” Trans. Rey. Soc. Vict, 1884, p. 23), and 
Dr Kon Lendenfeld's subsequent discovery of traces of andfent 
laciers on Mount Kosciusko (‘On the Glacial Period m A - 
fa” Pre. Linn, Soc. N.S W., 1885, p. 45), an interesting 
controveisy has misen de rise the natuie and extent of suc 
laciation, Having recently undertaken an exploration of Mount 
S rong, the ghem mountan in Victoria, In company with 
Dr. von Lendenfeld, for the purpose of di ing further 
glacier evidences, and so aiding a solution of this important 
question, I have much pleasuie in submitting the following 1e- 
marks on the results of that expedition. It may be of interest 
to review my ae a with ee a soet of 
i hy fesident in the central part of the Australian 
Bering 188085, when studying the føra of the Mistralian alp 
and collecting herbanum specimens fpr om venerable Nestor of 
botanic science, Baron von Mueller, ıt appeated to me that the 
date of tbe introduction of the endemic fortis of the Australian 
a of New South Wales, on May 
I 


read at the Linpean 
by James String, F G.S, F.L 
*e : 
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Alps (whose affinities weie so closely Tasmanian) might safely 
be centred in glacial movements since Miocene times (''Re- 
marks on Flora of Austielian Alps,” Sonthern Science Record, 
1885, p. 93), provided geological evidences which woņnjd lend 
support to the hypothesis could be obtained ; for, as ed by 
the ex-President of the Linnean Soclety, Mr. Wilkmson, F.G.S., 
F.L.S., in one of his admirable addresses to the Society (Pre- 
sident’s Address, Sinn. Soc. N.S.W., vol. ix., p. 1236), the 
existence of a seml-tropic flora m South-East Austral; duri 

Pliocene times and its subsequent banzshment from this region is 
evidence of a great change of climate in Post-Pliocene times. 

In e-paper mhuch T ars Ul preparation on the aphic 
range of the flora of the Australian Alps, it wıll be shown that 
many species found there between 2000 and 5000 feet have a 
wide 1 recent reseaiches on the flora of Morocco in Africa, 
and on of Kurum Valley, Afghanistan, having disclosed 
the presence of ngmerous species of plants common to the 
Australan Alps@%and as Sir Joseph Hooker remarked many 
yems since in his splendid essay on the flora of Australia, ‘if 
as complete evidenc@of such a portionately cooled state of 
the intertropical regions ftre forthcommg as there is of a glacial 
condition of the temperate zones, it would amply, ce to 
account for the presence of European and Arctic species in the 
Antarctic and south temperate regions of both hemispheres on 
the mountains of intermediate tropical latitudes.” 

As early as 1882 I disco many examples of what 
dated to be glaciated sii aces. P: the Higher Temons of the 
Australian Alps, notwithstanding that in some areas there were 
strong evidences of eiful sub-aerial denudation and erosion 
having taken place during Pleistocene times. Aw passant, I may 
mention that these apparently laciated surfaces were seen on 
the quatz porphyrees of Mount Cobboras at elevations between 

4000 and 6000 feet; on the metamorphic rocks of Mount 

Pilot on the Pilot River Valley, down to 3000 feet ; and on the 

aa rocks of Mount Koscmsko, recently photogiaphed by 

r. von Lendenfeld. Partly, however, fiom inexpenence of 

e glaciated surfaces elsewhere, 1 hesitated to pronounce authorita- 
ely of$them as glacier evidences until further opportunities 
were afforded me of discovering moraines and erratics at the 
lower levels. From the fact that my friend, Mr. A. W. Howitt, 

F.G.S., had not observed any appearances which he'could in 

any way refer to a glacial period analogous with that of the 

northein pl ee RN (as eins remarks) the old lake 
near Omeo might e acon of 10S ('' Geology of 

North Gippsland,” Qr. G.S. Lond., vol. xxxv. p. 35), I hoighi 

it very piobabløthat any pre-existing evidences atthe lower levels 

might have been sconred away by a subsequent pluviatile period 

('* On a Geological Sketch Section through the Austragsan Alps,” 


Trans. Roy. Soc. S.A., 1884 
The licatjen by RA end, Mr. G. S. Griffiths, of a 
paper ADM cial epoch in Victoria during Post- 
ocene times (Trans. Roy. Soc. Vict., 1884), indugd me to 
Te-examine the evidences at the higher altitudes, and to endeavour 
to follow the traces to lower levels m the Indi and Mitta Mitta 
Valleys, with the result that I felt justified in making the an- 
nouncement previously 1eferred to on December II, I even 
though some of the phenomena therein ascribed to glacier action 
might be found on clo*er scrutiny to have been produced by 
* other causes, The ind'cations taken as a whole were sufficient 
in my opinion to justify the hypothesis of iation, for on no 
other conceivable theory, as it appeared to me, could the facts 


as a whole be accounted for; while refrigeration of the and 
the "consequent production of glaciers in the valleys of @he 
A Alps over wide areas, would harmonise with conclu- 


sions deducible from an examination of the flora and fauna. In 
the beginning of January 1885, Dr. von Lendenfeld ascended 
Mount Kosciusko and photographed some glaciated surfnces. 
From the absence of any reference to my previous announce- 
aoe save rue reference from the Aeru Science Record to 
e snow patches at the higher regions of the Australian Alps, I 
inferrgd that Dr. von Lendenfeld was unaware of my pened 
writings and discoveries, or he would not have in his 
interesting paper “ On the Glacial Period in Australia,” read 
before the Linnean Society of N.S.W. during fanuary 1885, 
that the glacia$area was limited to 100 square above 5880 
feet altitude. On July 9,1 published in the actiess of 
the Royal Society of Victora the first of an intended series of 
papers “On the Evidences of Glaciation in the Australian 
rea ie deta: certain phenomena in the Livingstofe Creek 
Victoria Valleys. .Durig the same month a 
. : S 
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e 
, by Capiun, now Professor, Hutton, F.G.S., of New 
Penland, was reid before the Liftnean S&iety of N.S.W. 
“On the Supposed Glacial Epoch in Australia,” beig 
in part a reply to Dr. von Lendenfeld’s previous wiitings 
concerning a very recent glacier epoch in the sofern hemi- 
sphere, based upon New Aaland experiences and explorations, 
and partly an endeavour to show that the rockes moufounds and 
smoothed surfaces on Mount Kosciusko by no means imply *or, 
to nsegthe actual words of the learned Professor, ''jt ly no 
means follows,'that they were caused by a glacial e because 
they might equally well be*due to greater elevation, combined 
greater atmogpheric moisture. We are also advised to 
‘ distrust an attempt to explain an iswated non by means 
of e wide-spread canse.” ow it appears to me that Captain 
Hutton woald not have ed the iselation of the phenomena 
if he had been fully acquaigted with the literature of the subject, 
and especially my announcement previously re to. do 
not propose to join issue with him in respect to the elistinction 
he seeks to draw between a ''glacler epoch” and a papaa 
epoch,” but merely to show that the phenomena $f g ion 
are not so isolated as his remarks would lead one to suppose hee 
believes them to be. I am led to make these remarks bons 
as a student of physiographg I feel very much indebted to Prof. 
Hutton for the valuable mformmtion supplied by his writings con- 
cernmg the geological structure, flora, fauna, and cimatology 
of New and, and I shogld be to know that 
laboured under an misapprehension as to nature and extent 
of the evidences oF gl on inthe Australian Alps, Following 
the publication of the papers of myself and Prof. Hutton we 
have one Prof. ate, F.G.S., of th Australia (‘‘ On Pott- 
Miocene Climate in South Australia,” Trans. Roy. Sec. S.A., 
1885), read before the Royal Society of that colony, in which 
are stated very clearly the evidences in favour of a glacial peri 
in South Australia, The objections by Mr. Scoullar, Cor, Alem., 
25 to the oxigin of the glaciated surfaces near Adelaide, viz. that 
they were caused ‘‘ by the attrition of blown sahd, are also con- 
troverted. iwi panda iru: s E n 
faces (sent to me for inspection 10f, Tate), and they resemble 
Terr strongly the glágated sufaces on Mounts’ Cobbores and 
: alin tO shed bringen South 
ot of Toc m 
Australia, and nn no doubt as to the glacier of the 
ing (*'Note on the GI Penod m A | Pro. 
Linn. Soc. N.S. W., vol. x. p. 336), although he doubts whether 
the strs referred to are isochronal with the glacial traces he dis- 
covered on Mount Kosciusko. e In consequence of a very gater- e 
esting coftespondence on the subject of glacier evidences between 
Dr. von d and elf 
make a joint tip to the 
Bogong, and, if time and circumstances permitted, 
High Plains to the south, and proceed thence 


lore the 
ong the 


main dividing range towards Mount Kosciusko, soyhat his exten- «eme ~» 


know- 
ground. 
On Jan 3, 1886, we met at Snowy Creek junction, & 
tributary of the Mitta, and on the following three gays made 
the ascent of Mount Bogong from the north, an arduous jowney, 
but stil of great interest. Dr. von dendenfeld has pe 
described our journ@y in the publications of the Mining Depart 
ment of Victoria (M Registrar's Returns for Quarter®ended 
March}, so that it s unnecessary for me to 1epeat the ngmative. 
Suffice it to say that the evidences of glacighon discovered bye 
us are :— . 

1) Erratics in the Reewa River and Snowy Creek Valleys, 

E Blocs perches asd smoothed surfaceg on Mount B í 

Morames at base of Mount Bogong, Mountam Creek in 
Reewa River Valley. . 

*The -named are abundant in the Pleistocene drifts at 
Snowy Creek, consisting of huge basaltic boulders, &c., in linear 
extension for miles, as at Granite Flat; the nearest besaltic 
outers being fully twenty miles distant on Bogong High 
Plains, &c. o, 

The seconde or what I have called déocs fercher, are lage 
semi-rounded or uo ngay messes of igneous or rather plutqnic 
tock—homblende ynites— occupying the crests of spurs ande 
sideling# in a regular descending series from near the summit of 
Mount Bogong, 6508 fget, towards the Reewa Valley, many of 
them 


sive Euro Alpine experience and my local geo 
ledge m t be abllsedi, and the feutures discusied on 


resing 1 
1 (Mount 1s gnemic. ) 
last-mamed are duge masses of angular,and sub-angular 
. g C . © 
g s 2 e 
. 


,1t wos ed that we should 
appe anao Victoria, Mount ° 


upon smoothed surfaces gf pegmatite, at lower . 


ee 
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rocks at the base of Mount Bogong, pronoupted by Dr. von 
Mun to be findoubtef moraines (at an “elevation of 1000 
s t aboye si level) I may remark that these masses are too 
extensive and distant from steep spurs of Mount Bogong to 
be consid@@i as Pius ; besides which they show evidences of 


(2) The chemistry of the process is at present hardly known, 
and development is n in this direction. 

(3) The am of land whee climate and soil are best 
adapteg for the cultivation of sorghum is not n so extensive 
as was at first and investigation be made m 
order to discover in which localities necessary conditions are 
most favourable. 


yself in the Mitta Mitta Valley, at Lake Omeo, (4) Commercial depiession and the low prices have 
See Cres, us in the pasir papa There ewiki in | affected this industry, and caused failure and In cases where 
due course be communicated a e on the evidences of | all other conditions were favourable. . 
Pius adu e with e pode ) Lastly, the mechanical treatment of the juice is im- 
criticisms, I merely desire to show the ewidences the machinery used in the mills being quite ient 
on Mount o by Dr. von Lendenfeld are by no means the intended. 
isolated, and that the highest mentem in Victoria, Monnt Tn order (lat the last-mentioned defect might Be corrected, the 
Bogong, presents features which the evidences of glacia- | Commissioner of ture decided that i for the 
tion end that there is no «e riori impossibility of the ication of the of diffusion on a practical scale should 
area of glaciation being more extensive than has been assumed. De eed on wih the Beat vu hier p and the direction 
In aston, I would add that into consideration the of the experiments was intrusted to. Pe He erected the 
Rotgscpplicd to us by the examination of the ancient flora and and necessary buildings in connection with the works 
fauna of A as contained in the of Prof. Tate, of of the Franklin Sagar Company at Quia, Kansas, and the 


Mas made on October 8, 
1885. The general results of the experiments of 1885 show 





conviction that em Austria, as well as South, America 1) By the process of diffusion cent, of the sugar in the 
end Southern Africa, and indeed New in ala. ind Ru PAS double that obtained 
period of refri ion, cukmmasing in an ice-clad region during | in the way. 

later Pliocene or Pleistocene notwi thet many (2) The di to be overcome in the application of diffu- 
difficulties themselves in endeavouring to work out the sion are purely mechanical and by enlarging the diffusion-cells 
problem from mere localised observations. * to a capacity of 130 cubic feet, and by making’a few in 
2 tho SP ee a It Wodid be possible to Pulli 200 toni. per diet. 

carbonatation e purification 
SORGHUM SUGAR (3) process of 2:1 


SOME months ago considerable interest was excited by a r 
by Mr. Victar Drummond on the production of 

borplinm and malse. Tho report was sent from fie Colonial 
to Mr. Dyer, with a request that he would state 


n 


(4) By a proper: combmation of i n and carbonatation, 
95 per cent. of the sugar in the cane can be placed on the market, 
as dry sugar or 

When his experiments were ended, Dr. Wiley was instructed e 
by the Commissioner of tare 0 proceed. to. rope for 
the purpose of inspecting and purchasing such forms of machinery 
as might appear most useful, also to gain such information as 
might secure the success in this work ; and Mr. 
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of 1886 further experiments Ħave been carried 


j 
: 

^ 
i 
MH 


polariser 

ha uare end-faces, and pogas long in the propor- | 
tion 1%: I relatively to 

end-faces are pringpel planes of section of the crystal. Two 


States was 1,170,0004ens. In most cases*it was found that the 1 ad- 
Gato EATE KEL fron forphus cecesded meodipis and at | vantages claimed for the new prism are: (1) decrease in length, 
the present time the iifustry is prosecuted at only two fact jes | (2) increase in angular a (3) saving of light consequent 
—that of the Rio Grande Company and that the F. on non-obliquity of gnd-faces, (4) minimum distortion, (5) 
e S Company, whose works have been removed from Ottawa | less sper than in Har Glan, or peon prisms 
to Fort Scott. of same section. Against this are the slight disad 
e Dr. , by whom the subject has been thoroughly investi- | (1) the line of section across end-fafe, and (2) the use of more 
em gated, attri the failure of the industry, so fag, chiefiy tq the sper then a Nicol of equal section. But Mr. Ahrens has 
e following causes :— e recently added a thin covering-glass at the énd-face crossed by 


e) oP oe uae oe ee 


The other prism designed by the author is a simple modification 
of the Nicol, giving a wider angle of field: A wedge is cut oft 

1 Abstract of a read at the Birmingham meeting, 1856, of the British 
Association, by Silvanus P. Thompson. 
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each end of the calc crystal so as to make the new end-faces 1.4. of the lumbar nerves, in £wo im rtant particflars: in the 
almost co-planar with a principal plane of section, and the | first place th sya is connected 


fs cut through al the o diagonal of the sides. with each thoiacic nerve m rami communicantes wand, 
e results may be tabulated thus — secondly, these two rami ifer in coloar, one being gray, tt- 







“Reversed composed almost entirely of non-medublated agyves, e 
i Ordinary Nicol_ Mert other white, ie composed essentially of medullated nerve- 
fibres. . 

Obliquity of end-face 71 This double nature of the ramus communicans is cenfined 
A et iva ? & eto ghe region lying between the two large plexnyi which 
tallographic axis " 45 5 supply the anterior ‘and posterior extremities, vir. fhe brachial, 

Angle balsam-film and lum , and sciatic plEruses; the rami communicantes to 
crystallographic axis  ... s 45 i 94 lower cervical gnd first thoracic nerres, as well as those to the 


E 


owever, been bought the Icelandic Government, and 


a plentifal supplyjmight therefore be erpected. sections of osmic acid preparations, and have fond thePths gray ° 


rami out of the sym etic ganglion as a single nerve, qnd 
then vanity m the Dail doce about the vertebral fora- 
f 








THE SYMPATHETIC NERVOUS SYSTEM! 


views of the.division of life into and entmal life, 
and pointed out how that division y led to the cene pess out with connecgjre gue, which Tea in een 
tion of two seperate central nerrous systems, the one, medallgted nerve-fibres of the anterior and posterlor roots, to 


sympathetic, to which all the organic functions are to be re- 
ferred, the 6ther, the cerebro-spinal, regulating the animal 

In fact the gray rami communicantes sre peripheral nevet 
, which partly sepply the vertebree and the mem es of the cord, 
ciated only with the lia of the sympathetic system, tended | and pess to their destination in the same direction as the 
strongly to confirm 's teaching of the existence of two A 


(1) She sympathetic does not send non-medullated fibres into 


kind of nerve-fibres ; the su the sympa- | the cerebro-spingl em, because these fibres all pass oat of the 
thetic system with white medullated bres, and the sympathetic nerve-roots befsre peach the spinal CE 
su vith gray or gelatinous non-medul- | (2) White or nerve- constitute the only link 
lated fibres. He then continued as follows :— the symppthetic and cerebro-spinal ems, 
Even at the da the teaching of Bichat still very | the white rami comm 

holds its t is true that the tendency of modern (3) y the connection between these two nervous 
physiology is to the number of centres of action for the is limited to the region of white rami communicantes, es 

which exist in the cere central axis, | z.e. to the region between the second thoracic and segond lumbar 


nerves. . 
Further, these conclusions are borne out when we attempt to 


nervous system on an with the brain or spinal small medallated nerve-fibres, varying 1n size 18 uto 

cord. In teas lecture to-night I hope to give the death-blow to | 36 x, much smaller, therefore, than the large medullated 

Bichafs teaching, and to prove to you that the whole sympa- aes which form the bulk of the anterior roots of the spinal 
ou nerves, these latter between 14 a to 20 p or even 


varying t c 
Clearly then the fibres of the white ramus dómmunicans 


'thetic system is nothing more than an outflow of vi nerves 
from certain nerve-centres in the cerebro- system, the j 
the to ahow very conspicuously among the large fibres of the anterio» 

they 


ganglia of which are not confined to one fixed position, as is 
case with the ia of the terior roots, but have travelled 


* action of nerve-cells comparable to the nerve-centresy of the 
e spinal cord ; I shall deal entirely with tho anatomical argument, 
and show you step by step how the nerve-fibres which constitute 
the sympathetic system can be traced to their origin in the central 


Evidently, m eee to determine by anatomical means 


concentrate upon the nature of the connecting- be- 

tween the two systems, £e. upon the nature of the rami communi- 

cantes. y owing to the pre-concelved notions of anatom- 

ists, you find that the rami communicentes are arranged 

y in connection with all the inal nerve of the 

body. In reality this is far from being the ; the rami com- 

municantes of the thoracic nerves differ from those above them, 

is. of the cervical nerves, and from those below them, 
e 

1 Abstract of Lecture at the Royal Institntion on June 4, 1886, by 
Walter H. Gaskell, M.D., MLA, F.R.8. ~ E 

. : è : - 


nerve-fibres belonging to the same system as the white rani 

communicantes or rami viscerales, as we may now cil them. 

Efamination shows how just is this argument for T find, D 

D y appear again in 

the anterior roots of the second and third sacral nerves, and can 

be traced into that well-known ndrve which passe» from the e 
second and third geacral neryes into di iii EET plexus to 

" "7. 

by ec . oe 
° . . : 


tion that e presence of groups of these very fine medullated af , 


a4 
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supply the rectum, bladder, and zeproductive o ; & nerve, | medullated nerves which arise from the pethetic ganglia 
theretore, which maybe looke® u as the white ramus com- | Now it is hopeless to follow, by anatomical means, any special 
* mufficans of the sympathetic ganglia which form the hypogastric | nerve-fibre the confusion of a What we can- 
plexus. not effect Sy anatomical methods we can physiological, If 


Again, in Wife cervicil region, although such of fine 
fibres aie abscat fom the anterior cooks of all the cervical 

yet they form a conspicuous part of the upper roots of 
undér Paesi dini ula n tracing them outwards I 
find the4 they separate catirely ‘fom the large fibres ofethe 


accessory which form its external branch to pass as the internal 
branch into the ganglion trunci: vagi .2) Here, e we 
sec in the upper cal region that the mternal branch of the 


spinal accessory nerve is formed on the sume plan as a white 
ramus communicans, the ganglion Sirene to which i» the 
ganglon trunci vagi. . : 

Among the,crangl nerves we find, especially in the vagus, 
losso-pharyngeal, and chorda tympani, groups of fine nerve- 
Tora beloneae © tha bime Erao, We can ore say that 


the communication between the so-called sympethete and 
cere inal Systems is not symmetrical throughout, bat con- 
sists of distinct outflows of characteristic visceral nerves, 


vir : (1) cervico-cranial ; (2) thoracic; (3) sacral; the break of 
continuity corresponding to the exit of the nerve plexuses which 
the upper and lower extremities. * 
eso medullated visceral nerves then pess out from the 
central nervous system intd the vasious lig of the sympa- 
thetic, and it is possible that these latier fandia bear Be ecc 
kind of »xelation to them as the ha on the posterior roots 
bear to the sensory nerves. Bebre howevef we can accept 
this view, it is absolutely necessary to account for the non- 


Fio. .— 


d 3, calls of 
posterior 


it 
F 
n 


lateral horn 


non-gang&onated 
hom and splanchnic sensory nervos. 


e 
on-medullated fibres.. I know no other bundle of nerve-fibres 


which is. so free from medullated nerves: in other 
ewords, neive-fibres of the samo function enter a sympathetic 

lon as white medullated fibres, and leave it in increased 
non-medullated nerves. 

"Throughout wo find the same fact—all the vasomotor nerves 
behave in the same manner as the accelerators of the 
h * Tn all cases the non*hnedullated fibres ofdhe sympathetic 
are simplyghe fine medullated visceral nerve’ which have passed 
from the spi cord ® one or other of the three visceral opt- 

and lost their m Abran. in. her ee through 

e ganglia of the sym c system ; together O58 
of medulla they have increased m number by division. an 

ing, then, that the non-medullated Mo caged sym 
nerve-fibres are hott’ modified medullat en c ore 
bro-spinal) fibres, and do npt, therefore, arise in the sympathetic 
iz, we may fairly look upon the sympathetic la as 
the same kind of relation to the visceral nerves the 
Banglis of the posterior roots bear tothe ordinary sensory nerves. 
is conception is remarkably confirmed by the observations of 
@nodi, who has shown that e ganglia of the s are 
"fiereloped in close connection with the posterior Sh See 

aad travel further away from the central axis as fhe 


re Faly, tho uiid of the sym as 2 sihplo outflow 
if visceral nerves certain portions of the 
spinal cord and medulla oblongata is, to my find, conclusively 


num as 


© a teftlod by the intimate relationship which exists between the 


structure of the spinal cord and the 
viscerales. In the gf matter, of 


gos bsence of rami 
a apnd cord wc Bud àa 





-ané) somatic sensory nerves, a, oa of Clarks splanchnic 
nerve. 4, colls of anterior horn and somatic motor nerves. s, solitary cells of 


on both sides of the ganglion, we have a perfect to con- 
clude that we are dealing with the same nerve fh di t 

of its course. Thus, m the case af the posterlor root ganglion, 
the same sensory nerves are found on each side of the ganglion, 
glhough they are In connection with nerve-cellé of the ganglion 


So also with the pathetic ganglla : we know, for instance, 
thee tha. meos which ineeeen tho Tata aud of the 
heart’s beat pass to the lion stellatum along the rami com- 
municantes of the edm. follawing thoracic nerves, and we 
know also thet the seme nerves pass to from the 
ganglion stellatum, from the annulus of Vleassens, and from the 


other legves it, and we find their function absolutely the same 
righ t 


inferior cervical lion. Now, seeing thet these nerves are 
known to out of the cord in anterior and from thence 
into the w rami communicantes of thoracic-nerves, 


it follows that they are medullated in this part of their course, 
and are to be'found among the bandles of very fine medullated 
nerves which we have seen are characteristic of the anterior 
Toots of this region and of the white rami communicantes. 

We can then say with that the accelerator nerves 
enter the ganglia stellata as fine white medullated nerves. I am 
also able to say with absolute certainty that the accelerator 
nerves in that part of their course which lies betwen the chain 


of sympathetic ganglia and the heart are entirely composed of 


in the gray matter, and the formation of a spinal nerve with its 
's column and nerves 


*hown in the accompanying diagram, certain well-defined groups 
of vir, 2, a group of large nerve-cells in the ante- 
rior harn (4 in Fig. 1); these are known to be the origin of 
ordinary motor-fibres (4) ; 4, a. of nerve-cells (3) split off 
from this and forming the lateral! horn ; e, a group (2 known as . 
Clarke's column; and d and e, two sets of (4) and 
Gh in the posterior horn connected with sensory nerves. 
these groupe of nerve-cells are found al ‘tas whole 
length of the spinal cord, except those of Clarke's column. 
Their connection wit? nerve-fibres of different functions is 
known, except those of Clarke’s column. Thus both sets 
in thegenterior horn ere connected with ordinary motor” 
nerves ; both sets in the posterlor hom with ordinary sensory, 
nerves. Now, Clarke's column is limited to certain definite” ` 
regions of the cord, conspjcuous: firstly, between the 
second thoracic and lumbar nerves 


uds In other 
words, its cells co exactly in poaltion to the distribution 
of the white remi communicantes, so thai} corresponding to the 
variation of this cell-group, we find variations of the number of 
very fine medullated fibres in the anterlor root and we find 
corresponding vawlations in the white rami communicantes, 
whichjatter, as I have told yon, are the only true cénnections 
of the cere i Derve-centre with the sympathetic. In 
words, we havo driven home fo their origin these 

i nerve-fibres, and we find that they do not arise from 
any nerve-ceMs ontmde the brain and spinal cord, but from a 
defini p within the spmal cord. 
go further than this, and say, with Bichat, 

? . e 

E 
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tbat two n ems do exist—the one for organic, and the 
other for life. These two, however, are not separate 
and distinct, but form parts of the same cental nervous system. 
Loo at this diagram of the upper cervical region of the cord, 
we seo the voluntary striped muscles may diVided into 
two groups, st to their nerve-supply, viz. & group sup- 
pli by the anterlor (4), and one by the eral horn of nerve- 
cells (3), and we@know also that these two gioups of nerve-cells 
‘separate from one another more and more as we into the 
biam region. So that we find for the muscles of the face a dis- 
tinct separation of two groups, vir (I) those which move the 
eyes and the tongue—these are supplied by nerves which arise 
from the continuation of the anterior horns ; and (2) the muscles 
of expression and mastication, the nerves of which arise from 
the continuation of the lateral horn ; and remembering how the 
smile, the laugh, and the snarl, as well as the action o swallow- 


_ o1 
g Spin.aceess 


`H Ext branch 





Fig, s 


are at the bottom only modified respiratory movemdfts, we 
Charles Ball wás not éo iar wrong when he inserted a 
lateral or respiratory em of nerves in between the anterior 
and posterior roots. insertion 1s actually to be seen at the 
upper pait of the cervical cord (Fig. 2) where a separate nerve 
us formed by elements which arise lategally, known as the spinal 
erdt > and what is most aUDg. is pa agit that in this 
region the fine med ed fibres (2 in Fig.) are found only in 
motor nerves, and not with the 
anterior motor, so that not only do these lateial *or i 
tracts supply special muscles with motor n: but these motor 
nave hay a closer reln i to the viscera nerves than other 
motor What is true of the upper cerwical region fs true 
algo. af the medulla oe H agam, the visceral fine 
medullated nerves are closely tohüccted with the motor fibres 
which arise from the lateral horn, e.g. the chorda {ympani and 
the facial. Undoubtedly this perticula group of muscles has 


sope closer relationship to the viscera than other trunk muscles, 
e . e . 


jonship is explained immediately if we can accept 
Wijhe's investigatons, vè. that in the cranial 


and that 
and extend 
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region the muscles which are supplied by the third, fofhith, + 


sixth, and twelfth cranial nerves are derived from the myotomes, 
while the muscles supplied by the sefenth sem fifth cranial 
nerves are derived from the lateral plates of mesoblast. 

Tn fact we may look upon the body as composed of two parts 
—an ontside or somatic part, and an inside or splanchnjt part. 
Eaqh pert has its own system of voluntary muscleg ; gach part 
1s supplied by nerves arranged on the same p vir, a 

lionated and non-gsħglionated portion; and each part has 
its own individgal centres of action, the inside portion of the 
gray matter of the spinal cord containing the centres for the 
splanchnic roots (2, 5 in Fig. 1), Ze the centres of organic 
life; the outlying ho the ceatres for the somatic roots 
(1 and 4), s e. centresefor the animal life, ya a strange 
and fact that these two sets of tres are not 
symmetrically along the spinal axis, wut that two 
great breaks occur in which 

into the background in comparison to those of animal 
life. These two great breaks correspond to the origin eof 
the nerves for the legs and arms, and suggest that the 
formation of the limbs in the originally symmetrical ancestor 
of thg Vertebrata—i.«. thedarge outgrowth of somatic elements 
in two definite portions of the body—caused of necessity a corre- 
sponding increase m the cegtres for Animal life, while there was 
non y for a corresponding increase in the centres for or- 

ic life, The oldest part of us is undoubtedly the vial part ; 
those organs and*heir nervous em by which the mere act of 
existence is cagied on. With these two there may have been 
originally a symmetrically segmental anangement of locomotor 
organs. Such symmetry, however, went for good when it was 
found more convenient to concentrate the locomotor ery 
into the anterior and posterior extremities, and with the asym- 
metncab arrangement of the locomotor organs disappeared also 
the symmetry of the central nervous syste. This 
ence between tile plan of the central n system and the 
development of the extremities is, to my mind gly in favour 
of the view whi heve put before you to*hfght. In condu- 
sion, I thank you for the kindness with which you have Listened 
to me, and hope that I have succeeded in convincing 


correspond- 


the centies of organic life , 


you that 
Dichat'a teachmg of an independent sympathetic system is finally “° 


dead. . 


SCIENT{FIC SERIALS e e 
Rebue d Anthropologie, troisième série, tome I, 1886, Paris? 
— On the cadlour ofthe eyes and haisin different Partt of Franog, 
by M. Topinard. will form the introduction to a 
comprehensive work, in which the author proposes to,consider 





the various methods followed in other countries in ee a 
= 


necessary data for d i the racial significance of 
physical characteristics. In France, where good charts of, 
stature have been drawn up for the several departments, no statis- 
tical observations have been made in regard to the colour of the 
skin, eyes, and bair. This M. Tod considers at length, 


both in its si cance asa racial eristic, and in regard 
to the modificaons which it undergoes at various ages, and 
from different local gsurroun In considering mde or 
less typical series of colour, writer dgiws attenffon to the 
extreme rarity in Europe of eyes In” Germany, 

ns, green eh 


Prof. Virchow states that, amo: 000, @00 
were noted only in six cases. "Ehinese 
that eyes nre met with in of Asia ; and Pallas notes a 
similar fact Ín regard to Siberia. Ia goncluding his exhaustive 
résumé of what has been done in other countnes, M Topinard 
states that he bas addressed letters to*the members of the French 
Association for the Promotion of Science, i their co- 
operation in the collection of the necessary data for drawing up 
statistical tables of the 1elative proportion of the different shades 
eof colour of the eyes and hair in various pait of France.— 
Jya sgihropologr, by Dr R Zampe. e 

ell known for his able contributions to the ethnography qf 
Italy, has turned his attention to the anthropological chamacter of 
the Tiyan saces, who occupied the South Papubian and other 
eastern trans-Alpine lands, to which tradition points as the 
orginal home of the exilifst settlers of the Adriatic provinces of 
gentral and lower Italy, Dr. Zampe denies that the ,Tllyriags 
were ever a homogenedus race, and he points out while 
those of the north®retained through the ag dhe character of 

* 


record, however, 


e 


author, who dj» «nf 
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savage marafiders and pirates, the South ‘our centuries 

B.C., had been th amalgamated with Macedonian 
€ .and€ptrote nations, ing the pre-Hellenic form of 

of those peoples, which still in the spoken tongue of the 

modem Albsgiaps. Aiter the incursions of Finns and Slavs 


were comprised under the general name 
of ; and Dr. Zampa belleves that in the moun 
districts of "Sentari we find the Tepresentatives of the 
ancient race. In on, therefore, he has 


Teee thor 
Al peoples. gia at the results of 
ne of 


his measurements series of gania obtai in Dal- 
matie, comparing em with those taken from living subjects; 
and alth dt cannot be seid that his researches the 
quain w tho Albanian Italans derive their they 
Eos Es light on the history af the races 
e eninsula, and on gradual with 
numerous invaders and alien settlers who, in the course 

~ of ages, have occupied the lands of the ancient — 
On trephining, as practised in M. by M. Védrenes. 
ane of prehistoric ing, w first excited htten- 


t ten years ago, hms Jed tp the consideration of the 

hitherto almost unnoticed foot a. Sats trephining hgs been 

he din rape Eom the most remote ages to the present 

. Indeed, according to M. Védrénes, the peration is also 
occurrence 


are frequently experien after severe injuries to ; 

portion of bone, about a centimetre in diameter, being cut ont 
to admit of the introduction of a for the removaj of ex- 
travasated blood, A: precisciy similar operation is common in 


families, 
hining has floft&hed for ages, and respected as an 
Rereditery distinction tranme Cable from to son. The 
puse PE faith inea ieee 
- ce ing and i ith in ve t 
their n e semi-barberous populations of 
Algiers and the Balkan mountain districts, but even among 
" the miners of Cornwall who have continued, to our own 
. uch tq, regard this operation as the only adequate mode of 
en x 


pama on Se an a a a 
Ory, anomalies of the musdtes, Ledouble. 
by M, Ledonbi 

, peroneds, palmaris, plantaris, and psoas parvus are more 
fbsent than any of the other mascles, the last-named 

P 90 ently mi that some writers have even assumed 
its presence ormal It is more frequent ın women 

*than in men ; but for this peculiarity, as well as for the varia- 





tons observable in the mode of insertion af peons and 
Du ub ts an r does not attempt to offer any on ; 
is ifg simply the result of his own observations of 
m ies in loper animals, as well as in man. 
s BEEF 4—. 
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. Royal Society, November 25.—''On Jacobi’s of 


Equilibrium for a Rotating Mass of Fluid." By G. H. 
Ees LL.D., F.R.S., Fọllow of Trinity College, and Plumian 
in the University of Cambridge. 
© Jacobi the first to prove that a mass of fluid in the form 
of an ellipsoid, with three ares, is in equilibriurg when 
stating about the smallest of the three ares. 6 determina- 
Hon of the axes in terms of the angular velocity of the system 


calculation. In the paper the fognule are 
t into a involving c and, dy the aid® 
o s z table of solutions 


. Ibo be the density of the fluid, w the angular yel ity, and 
fr the mam, thdh, when w!/4 = '09356, the Jacobian 
is a revolutional pema aig yee Lig T Zi D6977: For 
er angular velocity increases 
7 ato er diminish. For exmple, when [xs = 
"07047, the axes are 4899, oBII, 9:694. e 
TEA : e 


. 
e. b " 


When the angular vel is infinitely slow, the elli 
becomes infinitely long and and tends to asumo a 


The kinetic energy at first increases with the «l attains a 
maxim and then diminishes, so that when the ellipsoid is 
infinitely it vanishes. 
The intrinsic 


increases the of the ellipsoid,  . 
Approximate tone ce given, which assume a very succinct 
form when the ellipsoids are long. 


December 9.—'' A New Method for the Quantitative Estima- 
tion of the Mi present in tho e rat By 
Percy F. Frankland PED.. B.Se. (Lond), F.©.S., F.LE., 

Mines. 


The commences by describing som$*6f the more im- 
portant methods which have been eleb@lated for the bacterio. 


scopic examination of air. In these he inclndes the experiments 
of Pastour Tyndall, Freudenrelch and Miquel, Koch, and Hesse. 
After pointing out. the several advantages and disadvantages 
which attend he describes & new method which 
he has devised, in which he endeavoured to overcome some 
of the objections to which the others are open. The following 
ise description of the author's method :— - 


taining two sterile plugs, either of glass-wool alone, 
glass-wool and fine glass- er, glass-wool coated with sugar, 
or sugared glass- wool fne sugar-powder, The are 80 


are then pli with sterile cotton-wool stoppers. The is 
then erally agitated with tho gelatine cel ft loc Looe 
completely disintegrated, being taken to eT es 


which air was being conteined a number of 

—thus creating an im source of error in the tative 
results obtained by Hesse's method,—in the *' -method ” 
such blank tubes rarely contained any ; and 
even when such was the case, but a very proportion of 
those present in the aciwal tube. 


‘This showy that, whereas in Eeate’s apparatus any disturbance > 


of the air during the experiment vitfates the of the, 
result, fh the '' flask-method" no such effect is iced. 

On the other hand, in the absence of currents, thee 
blank Hesse-tnbe contained only 2 few and a re- 
markable uniformity was found in the results o by Hesse’s 


method and that of the author. bape a important, not as 


o jon such would undoubtedly be en up 
a bolly oF af least Certa It would therefore be grasonable — 
to expect that the ¢‘flask-method” would yield a larger number, 
and possibly a far larger number, of eolonies than found m 


shown convincingly that they exist in an 
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Of thenumerous experiments recorded in tho paper, the follow- 
ing series made at St. 's may be specially referred to, both as 
illustraung the quantitative accuracy of the process, as well as 
showing how it may be employed in ascertaining the distribution 


of micic-orgenisms in the atmosphere :— 
Number of micro- 
Novembar 19, 1696 i found m 
10 litres of air 
St. Pans Churchyard ; za w 47 
Stone Gall { Roa ET os S r 
` No. 1 10 
Golden Gallery | No.2 It 
No. 3 see : A II 
The following are the cipal advantages which the author 
claims for the ‘ lcd P— 


(1) The process all the well-known advantages 


pomnesses 
attaching to th of a solid cultivating medium. 

(2) The ts, as tested by the comparison of el experi- 
menty cin ley cieun to a high dogres P quantitative accuracy. 

(3) The results, as by control i ts, are not 
appreciably affected by currents, w. prove such a dis- 
mE factor 1n the results obtained by some other methods. 

(4) The collection of an adequate sample of air occupies a 
very short space of time, so that a much larger volume of air 
can be convenien Hy operated upon than 1s the case with Hesse’s 
method. Thus, w the ion of Io litres of ar th h 
Hesse's apparatus takes about ers of an hour, 
new method about 48 litres can be wn through the tube in 
the same time ; w & better plan is to take two tubes and 
alternately draw a definite volume of air through each, as by 
this means dupligate results are obtained. à 

(5) As the whole plug upon which the organisms from a given 
volume of ar are deposited is submitted to cultivation without 
subdivision, no error is introduced through the muluplication of 
results obtamed from aliquot perts, and all the great difficulties 
attending ae subdivision sre avoxled. 

(6er he of aerial contamination dn the process of fask- 


cultivation is practically si/. 
simple and highly 
for is performance 


(7) The apperatus required being v 
portable, the method is admirably adap 
of experiments at a distance from home, and in the absence of 
special leboratory appliances. 


“ Further Experiments on the Distgbution ofgMicro-organisms 
in Air (by Hesse’s f&ethod)" By Percy F. Frankland, Ph. D., 
B.Sc, F.C.S., F.L.C., and T. G. Hart, A. RfS.M. 


The anthors record a number of expenments, made with 
Hesse’s apparatus, on the prevalence of micro-orggesms in the 
atmosphere. The results are intended to form a supplement to 
those already sbtained by one of the authors, and published in 
the last number of the Society's Preceedingi. The greater num- 
ber of the experiments have performed on thegroof of the 
Science Schools, South Kensington, the air of which has now 
been under observation at intervals during the present 

. The authors point out the variations, according to season, 
which have taken place in the number of micro-organisms present 
in the air collected in the above place. The average results 
obtained were as follows :— 


Average number of 

1886 fread in 32 itat. of ale by 

Hosee's method 
January .. s 4e 

e m xm n . " 26 - 
May m ane 2 k .. 31 
uly is is is . -< 63 
August . bre zi . 105 
September is sn E 43 
October ... iva e. aoe 35 


in de number of micro-@rganisms present in the air of rooms 
consequent on crowding. ln illustration of tins point the 
authors cite a seties of i made in the library of the 
Royal Society during the evening of the comvessosions in June 


last," when tfte following results were obtained :— . 
Number of micro- 
Royal Soctety’s Library found in 
ro litres of ar 
June 9; 1886, 9.20 p.m. *326 
» IOo.5  ,, a ES 432 
June ip, 1886, 10.15 em. ... sue e- 1393 





. 

In addition ta determining the number of organisms present in a 

given volume dt air, the authors Mave also, @n-cach case, roughly 

estimated the number falling on a given horizontal by* '* 
dishes filled with nutrient gelatine and of known supei- 

ficial area, as in the experiments previous publised. 

Society of Antiquaries, December 9.—Dr. John Evans, 
President, in the chair. —Mr. J. Allen Brown, F.G.S., F. R43. S., 
read a paper on his discovery of a Palsalithic workshop floor of 
the Drift period near Ealing. He pointed ont that tite discovery 
of this Paleolithic working site fully confirmed his previous 
observations of ths higher river-drift deposits in North-West 
Middlesex, te. that old floors or former land surfaces are 
often drscernible therein, and that such habitable spots have 
been in diffe perts of the Thames Valley, though 
they have frequently been®disturbed,? removed, and re-deposited 
in other places by the course and @urves of the wider 
river of the past, and by floods and other conditions of the severer 
climate which then iled. e Daler ae ey ded 
which is about 100 feet above the present bed af the $ 
and about two miles distant from ıt, is stuated near the 


junchon between the Creffield Road and Mason’s Green R 


Acton ; the floor is here about 6 feet from the surface, with a 

st slope to the river the t surface; it is covered 

a with sand, brite enrdh, and trall depoatia, At this 

site, on an area of about 40 feet square, were found nearly 600 r- 

unabraded worked flints, darting. long spear or javelin heads 

frm 5 t96 inchês. long, nean to a point, and of the 

same form as thgse o abeidiau: &c., now employed *by the 

natives of New Caledonia, the Admiralty Islands, and Australia, 

for insertion int@ the shafts of their to which they were 

fixed by lashings, &c. There were shorter ones, not only 

wrought along the sides to the point where the flake required 

trimming, but also neatly chipped at the butts ınto rough rudi- 

mentary Such - have not anly been described 

by Mess. and Chri 

the Dordogne, 

of the Somme at Abbeville, the Seme, and other French rivers, 

as well as by Dr. J. Evans, from Mildenha]le &c. Roughly 

wrought hatchets, res, or choppers formed from flakes chi 

on one or both faces to a cu edge -were also found 

rather abundantly on the floor. are probably some, e. 

of the earliest mde celt forms, and ye been pand. alao 

in other gravel deposits of the district. At the Crefüeld Road 

site they were discovered fished and unfinished, and d 

correspond with similar tools described by Dr. Evans iam the * 

high-legel od hea at High*Lodge, Mildenhall, Santon" Down- , 

ham, and Fisherton, near Salisbury, &c., as well Eb high. 

lovel drift aj Sauvigny (Isoire) descri Dr. H» 

pormo and in the deposits of Le Mouster (Dordogne), &. 
e of the specimens exhi!ited were worked on both faces and 


ed, thus approaching the Saint Acheul which M. se a 
. de Mortillet considers as belonging to the iest drift series, 
that of the Chell¢en ; they have also been described from % 
other places in North-West Middlesex, as well as by Prof. Boyd- 
Dawkins from Wookey Hole, and by Dr. Evans trom Bidden- 


hem, Bedford, Th &c. Among the mdó&t interesting 

implements exhibited were borers, awls, or drills, some being 

large enough fom boring wood; whfle others were suffickptly 

small for piercing Mone needles, and also flint wig: neatly 
symmetrical de which it B believed were used 

as ~smoothers, or spokeshaves, like those lately exhibited in e 

Mr. Dunn’s collection of -Bushman and Fibttentot stone imple- z 

plements at tho Colonial and Indian ition Large numbers 

of knives formed from flakes, often neatly worked on the edge 

with fine secondary work, and also sews chipped with a dis- 


tinctly serrated edge, were exhibited this site, with other e 
tools a intended to be uu i &c.* L rie 
numberf of waste flakes, as well as blocks of flint which hnd 


been worked upon, were also found at this spot ; and in Ealing, 
about two miles t, ın a deposit of about the same age, a 

boulder of metamorphic rock, concave on both faces e e" 
and scored in the hollows from use, was" 
7% inches long: and a quartzite bouldere 

was found near it, in fine gare. 

They are the first -stones discovered in the 
deposits. The author—ejter describing the various typical 


roughefied 
met with ;°it is 
which fits the 


“forms of the flint ifnplements from the rrver-drift deposits of 


Baling, Acton, Hanwell, Dawley, &c% in his large colection? e œ 
and 


eintespectivo jeca as educed from the positon or level 
at which they ha fouhd, as welles their condition, 


e ° “eo 
A * 


- 


owe sand of the 


* . . 
= akte Dr. Holl, whose work he, in the main, 
«Holl 


*190 


e announced that he had recetved from Prof. i 


9 r@cognition of the tegestrial origin of the Ovifak 


porarig— 
ferben, Edw. and H. 


e School of M 





whether abraded or unrolled, with other surface fgatures of the 
i EC pue tbe tnt implements idm the Thame 
Valley may be o three decreasing in age from 
the highest beds of drift to those eek the valley as ro- 
cess of erosicgmand past infilhng of the valley continued. 
implements and flakes found at the Creffield Road working site, 
which are as sharp and unabraded as on the day they were 
pital from, thie cores; Wee com both as to therr forms and 
fauna with those from the upper drft af 
England and France. When considered in reference to M. 
G. de Mortillet's classi&cation of four dévisions— ;. e. the Chelléen 
or Acheuléen, with which remains of the cjder Quaternaiy 
fauna, such as A. antiguas, Rhinoceros Aemifackws, hippo- 
potamus, e cave-bear, &c., are “associated ; the Moustierien 
charact by lance-hegds, chop§ing-tools, &c., formed, 
from flakes, with, the later Quaterngry fauna, such as the 
E. primigen:hs, Rhinoceros tichorkisus, reindeer, &c. ; and the 
less ancientedivisions of the Solutréen and dalénien —Mr. 
Allen Brown showed, from the discovery of noceros kesui- 
fackus, of hifpopotamus, and an older form of deer, &c. 
(shough at the Biase stage of the erosion of the valley), by 
Colonel Lane-Fox and othes,jthat the fabricators of the human 
relics discovered at the workshop site at Creffield Road ‘lived 
contemporaneously with some of he older Quaternary fauna, 
and that they may therefore be considered as older thhn the 
epoch Moustierien, and may, perhaps belong to the Chelléen 
period ; but it is evident most of them were intended for mount- 
ing in handles or shafts, as such implements are hafted now by 
Australians end others, and not as ''the carps de poings,” or 
fist-strikers, of M. de Mortillet ; and that, smce they were made, 
the vast mass of matter represented now by the space between 
the 100-foot contour and the present bed of the es, two 
miles away, has been eroded. A e collechon of objects 
from the workshop floor were exhibited, and many other flint 
implements from North: West Middlesex, illustratmg thg anthor’s 
classification. 


e 
Geological Society, December 1.—Prof J. W."Judd 
F.R.S., Presid&ht, in the chair.—H Hoye Amold-Bemrose, 
Richard Assheton, Francis Arthur Bather, Rev. Joseph Camp- 
bell, John Wesley Carr, Thomas J. G. Fleming, Thomas 


- Forster, Edmund Johnstone Garw George Samuel Griffiths, 


Dr. Frederick Henry Hatch, Robert Tu Litton, Frederick 
William Martm, Richard D. Oldham, Forbes Rickard, Albert 
Charles Seward, Herbert Willam Vinter, md Charles D. 
WalcoW were elected Fellows of the Society.—The President 


of Denedin, 
New the announcement of a Very intereging discovery 
which he had recently e. In the interior of the South Island 
of New Zealand there exists a range of mountams, composed of 
olivine-enstatite 10cks, in places converted into serpentine. The 
i flowmg from these rocks contains metallic 
particles, which, on analyxis, prove to be an alloy of nickel and 
iron in the proportion of two atoms of the former metal to one 
of the latter. Similar perticles have also been detected in the 
serpentines. This aloy, ata new as a native terrestrial pro- 
duct, is identical with substance of the Octibeha meteorite, 
which has been called octigehite. Prof. Ulrich has announced 


biséntention of communicating to the icfy a paper dealiog 
with theüetais of this interesting disco which is certainly 
one of the most interesting that has made sinceethe 


, irons, — The 
following communications were read:— On a new genus of 
Madre i with remarks on the G/ys$darirea 
» from the Tertiarles of Mary- 

land, U.S., by Prof "P. Martin Duncan, M.B., F.R.S.— 
On the metamorphic roeks of the Malvern Hills, pat 1, by 
Frank piep, F.G.S., Lecturer on Mineralogy in thp Royale 
es. Part 1 is the result of conclusions at 

in the field ; part 2 will be devoted to a microscopic description 
ofthe rocks. The author referred especially to the per y the 


's object was to demonstrate that the rockg which had 
hitheato been treated as syenite, and to E axis 
ofthe hills, were in reality of metam origin and belonged 
to the pre Canforian. Mz. Batley restricted. hie Sbservations to 
the old ridge of gneissic syenite, granite, &., which constitutes 
éhe main portion of the, range, and, reversmg the order of his 
predectasor, commenced at the north end of the chain. M 
ronxiders that the peds of crystalline rocksmostly of & ET. 

e 
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character, in the old ri have been ina clinal 
flexure, which stretched from the north aie ue Hain to the 
middle of Swinyard's Hill, where they receive ap antclinal 
flexure, and are ted cut of sight, The length of this synclmal 
fold wouf be over 54 miles. The lithological evidence is in 
favour of the rocks forming the north pert of Swinyard’s Hill 
being a repetition of those on the Worcestershire Beacon. We 
might t to find the older beds having theecoarsest granula- 
tion, and being even devoid of foliation, and this is what occurs 
on the Malverns, where the northern hills are made up of the 
coarsest rocks, with finer schistose beds towards the south ; the 
exception is at Swinynrd's Hill; hence there are two groups of 
coarsely crystalline rocks at either extremity of the presumed 
synclmal. The contrast between these and the fine-grained 
rocks of the other portions of the range has already attracted 
attention. The most northern of the ed masses is 
cut off towards the south by a fault near the Wych, while the 
other lies between a fault on the north side of Herefordshire 
Beacon and the before-mentioned fault on db ais Hill The 
m hic rocks of the Malverns seemwetherefore, to be 
divisible Into three series, e Re WA North Hill to Keys 
e gneissic rocks, i 


of mica-schist, finel 


e 
bution of these the northern block, extending as far as the 
Wych, consists of the Lower and the lower part of the Middle ; 
the central block, from the Wych tp the fault m Swinyard’s Hill, 
consists chiefly of the Lower and upper Middle, but with a por- 
tion of the Lower at the south end ; the southern block, of 
the fault on Swinyard's Hill, consists wholly of the Upper series. 
How far the foliation of these rocks and theis main divisional 
planes represent original stratification must, the author ht, re- 

main an open question. It has been held that the strike of foli 
lies parallel to the axes of elevation ; but thrs is far from being the 
case in the Malverns. Still a once uniform strike may have 
been dislocated by repeated íaulti The author further dis- 
cusred the general question of how far foliation may or may not 
comcide with planes of sedimentation. He ed that the 
absolute conversion of ane rock into another by a process of 
shearing has been shown to occur, but doubted its application in 
this case, Although he is inclined to believe that the divisional 
planes, with which the foliation appears to be paiallel, may be 
planes of origina] stratification, yet, as a matter of fact, they are 
nothing more than structural planes of somewort, between which 
the rocks exhib& divers lithological characters —On fossil 
chilostomatous Bryozoa from New Zealend, by Arthur Wm. 
Waters, F.QS. e fossil Bryoroe described in the present 
paper are from the localities of Petane, Waipukuran, Wanganui 
and some simply designated os from the neighbourhood of 
Napier. The three represent deposits of a well-known 
a which was considered Miocene Tenison-Woods, 
t which f. Hutton (Quart. Fourn, Se., vol xli.) 
has more recently called Phocene. Some others, sent over as from 
“ Whakati" sre thought to be from Waikato, The genus 
Membranipora, which is largel: ted from near Napier, 
is not one of the most useful palæontol ically, because the 
sbape of the opesial opening only, and not the oral, is preserved, 
and also the ce of the zocecia is often remarkably modi- 
fied by the divicalla grhich, however, are -frequently wanting, 
and in many well-known es have never been found. The 
author ted out that in the commoner and best-known species 
of Bupozoa the amount of varlerian 1s recognised as being vefy 
great, and considered thar in the face or thi tiere 1s ogre 
may 


tendency to make new species on slight differences whi 

be local variations, and that evep in some cases, instead of the 
description referring to a ies, ıt may be that only a speci- 
men has been d bedii list af New Zealand B has 
been drawn up by Prof. Hutton, and our knowledge of the New 
Zesland and Australian Bryozoe is being constantly increased 
by MacGullrvray, Hmcks, and others #nerertheless, enough, is 
not yet known to fix the exact age by means of tho Brycroa 
alone, but the large number of species entirely identical with 
those living in the neighbouring seas, and the general character 
of the others, ghow that the deposits must certzfhly be con- 
sidered as of comparatively recent date. Out of the seventy- 
PUE species or varices, sixty onoare kinwà twenty- 
nine of these from New Zealand seas, forty-eight from either 
New Zealfnd or Australian waters, and twenty t have been 
found fossil in Australia. Judging from these alone, it would 
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seem that soma authors have assigned too remote an to me 
deposits The new forms described were :—Af 

occultata ; Menoperelia capensis, var. dentata, M. Daiena inni 
Micropora varijerforata ; Mucrenella tricuspis, vars. vsaipukur- 
ensis and minima, M. Armata ; Perina randipora ; Lepraha 
semiluma, Vare simplex, L. bistata , Se orelia Sictipora, 
var. jerzonata, S. tuberosa, var. angustata ; Cellepora decepta, 
Cellebora sp. 

Royal Microscopical Society, November 10.—Rerv. Dr. 
gas. i F.R.S., Premdent, in the chair. —AÀ microscope, with 
ca-e paratus 'and a cabinet of objects, bequeathed to the 
Society the late Miss Tucker, was laid on the table, — 
Amongst the exhibits was a microscope for examining minute 
aquafic organisms under very high pressures ; Leeuwenhoek's 

microscopes ; objectives made of the new gum by Zeiss and by 
Powell, which were very highly spoken of by the President and 
others ; and some gold-plated diatoms. ue S. O. Ridley read 
a paper on th cation and spiculation of the monaxonid 

nges of the er Expedition ; drawings and specimens 

usrahve of the ous typical forms were shown.—Mr. A. 
Dendy also read a Pang on the anatomy and histology of the 
monaxonid sponges ait e perg iia Expedition, the subject 


being illustrated *ns. —Dr. Crookshank 
read a paper sim enhn in the blood of diseased 
and appaiently h animals. Es described a disease known 
in In e among horses, mules, and camels. 
A ite was pi k blood of these by Dr. Evans, 


was referred to Dr. Lewis foran opinion as to its nature, 
NU. oue used hat tk was not identical with, but closely allied to, 
the flagellated organisms which he had observed ın Indian rats. 
Five RM an outbreak of thè same disease. D 
B urmah, and the report of an inv on was published 
by Valea Suigeon St Steel, who observed the same parasite, 
but reg it as allied to the Spirillum of re 

fever in man, and besar bra rechata rvams. This opinion 
was not accepted by Dr. une who placed blood, stained pre- 
ions, m material for sechon in Dr. Crookahank 4 

or farther opinion Dr. Croo at once dispell 
the idea of the canalis = pring a Spinillam, and gave a full account 
of his observations. him to discover an anterior 
flagellum, a lö itudinally-attached undulatng membrane, and a 
pec eci y-polnted, rigid filament, from which characters 
e od that the e was a uera monad, probebly 
absolutely identical with the parasite irt oe Mitrophanow 
in the blood of the carp, and named Ha MONA COTOSTL, 
Dr. Crookshank pun end ge that the Surra parasite 
should rather be Hamatemonas coann than Spirochata 
as ested by Steel. Lewis's observation with to the 
cd eee in Indian. Tais led Dr. C k toin- 


vestigate tie obtainable in England, which remite a 
te parasites in 25 cent. of apparently 
healt rats from the London sewers. These ese organisms proved 


to be murphologically identical with the Surra parasfe and the 

dug da MA Mitro trophanow in die blood of thie e De 

were by & photo-mi h made by Lewis to 

identical with the organism Gbeerrel y him in Indian rats, 

rade Lewis's description and figures presented material 
erences. 


Entomological Society, December 1.—Robert McLachlan, 
E.R.S., President, in the chair. —Messrs. W. H. Miskin, R.E, 
Salwey, and F. W. Biddle, M. A., were elected Fellagrz.—Mr. 


Howard Vaughan exhibited al series of Grophes tim 
comprising mens from Sani Daria et eani, orth 
Wales, Y Berwick-on- Tweed, Urs NS Forest, Folke- 
stone, Lewes, and the Surrey 


showed a series 


.—Mr. R. Adkm exhipited sped- 
ata, recently ned by Mr. H. Murray, of 
Carnforth, from larvae collected near Windermere, on Jmpatiens 
novt-see-t Mr, Adkin said that, as the ood-plant yas 
extremely local, Mr. Murray had endeavoured toe the larvee 
to feed on some other species of belsam, lnduding the 
Sih a kre ect Canadian balsam, but that 

not succeeded in doing so. —Mr. Billups exhibited e number 
di dM Kf M DE obtained from & 





IQI. 


ids at Snaresbrook, where they fd cansed great havoc ` 


gos d plants (Lycopersicum esculentum). Ue re 
Ski that ik species had been frst figur@ end described 
Prof Westwood in the Gardeners Chronicle, 1856.—Mr. P 
ton exhibited the blood of a larva of Smerinikur J^, and 
demonstrated, by means of a mi pere existence 
of chlorophyll therein.—Mr. G. T. Porritt exhibited forms of 
Cana sufumata from Huddersfield, and a series or gma 
bilberry- fed Hypsipetes eutala from the Yorkshire moors, show 
green, red-brown, and black forms.—Mr. S. Stevens er- 


hi ted forms of ramma bilineata and Ew meleria albu- 
lata from the Shetland Tsles, and a vanety of Chelonsa caja 
from Norwich.—Mr.,H. Goss read a letter from the Adminis- 


trator-General of ue l Guiana, on the subject of the urti 
larræ and pupæ of certain species 
enpe collected ne Me McLachlan read a 
note concerning certain eVemeplerida.—Mim E. għ. Ormerod 
communicated a paper on the occurrence of the Hessian Fly 
(Cerdomyia destructor) in Great Britain. It appeared from ths 
paper that there could be no longer any doubt ag to thegoccur- 
rence of the insect in this country, specimens obtained in Hert- 
fordshire ha been submitted to, and identified by, Prof 
Westwood, and by Mr. W. Saunders, of Ontario. Prof. West- 
wood said the specimens agreed exactly with Austrian specimens 
in his on, sent to some years by M. Léfevre, 
who received them from the late Dr. erschmidt, of 
Vienna. A discussion followed, in which the President, Mr. 
C. O. Wajerhouse, Mr. Theodore Wood, and others took part. 


Victoria (Philosophical) Institute, December 6.—A 
paper was read hy the Rev. S. D. Peet on the religious beliefs 
and traditions of the aborigines of North America, which wus 
followed by a discussion. 


EDINBURGH 


Royal eBociety, December 6.—Mr. J. Murray, PhD., in 
the chair.—The chairman ga gavo an Openings MT dk Among 
other points, he rdferred to the almost total of ition 
by Government of scientific research in Scotlapd. The Ben 

evs Observatory, gor pra instead of receiving support 
from Government, s, gi the contrary, a source of considerable 
revenue to 1t. —The H Lord Maclaren communicated astro- 
nomical tables for facilitat de Rie. of differential re- 
fraction for latitudes 56* an /,—Prof. Tait comrfunicated 
foundations of the neue 


oo 


particles is great than that pf slow-mo particles. e 

This point has been wrongly introduced by all previous investiga- 
tors, —Mr. R. T. Omond communicated an account of a fqg-bow 
observed on Ben Nevis, October 22, 1886. He communicated 
also an account of experiments on the tem at different 
heights above ground at Ben Nevis Observatory. He hopes to 
repeat them under more favourable atmospheric conditions, aud 
also when the ground is covered with snow. 


Mathematical Society, December 10. —Mr. Gébrge Thom, 
President, in the chair.—Mr. R. E. Accede 2 os 
the equiangular agd the equilateral folygon ; 

Mackay communicate@ 2 solution and discusion, by " Tos 
Aubert, of a geometrical problem. 
[jJ . 
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Academy of Sciences, December 13.—M. Jurien de la 
Gravière, President, in the chat.—Glycose, glycogen, and 
glycogeny in connechon with the produétion of heat and me- 
chanical force in the animal economy, by M. A. Chauveau. 
In this third and last contribation on e subject, an attetnpt is 
made to determine absolutely the extent to which the combastian 
of glycose co-operates in the development of animal heat and 

yed by the liver in these phenomena is 


. The part pla 
spl sud, ad it is shown general hat the ue mp. Zug 


er to the blood constitutes the principal aliment 
mbustions, whence are derived heat and * 
energy.—Note on an emic of typhoid fever Ta 
at Piérrefonds during Pa August and September, by 
P. Brouardel. This outings is clearly traced to the polluted 
urces whence was dtrived the water consumed by the inhabit- 
ants of the Pierrefonds district.—On th8 formation df Bilobites * 
daring the present qpoch, by ML Ed. Bureau. In order to 
«4. 


by the 


of swift- * 
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" ELE: 
determine the true character of the doubtful fossil. ora 
still by many naturaligts with the Alge, or has 

. studied tfe traces of all kinds o especially at 


points on the coast of Brittany, where extensive tracts are ex- 

posed at lon . eim 

ue to yet exactly resemb 
Primary f 


gages t belonging (ithe e kingdom.—On the means 
of redit momentary erations of veloci in machines 


results of these observations include the mean position of the 
stars taġen as points of comparison from Schcenfeld’s 
blished in the hth volume of the ''Bonn 

? 1886. —A. practical demonstration of the exist- 

ence of nutation, M, Folie. The e 
agreement of the results here ed, deduced from observa- 
made at various points of e and | B on- 


permanent 
the propagation of sound is here investigate? 
efficient o explosion for a perfect gas, by M. Félix Lucas. 


intervening medinm, and not e a distance, the nne 
endeavours here to determine the played medium 
the i Kira ae Adrien 


instantaneously. umnerous 

have yielded? the following results 3 

ae aids an Ln of kilometres (with two T- 
) (asa works 

tance o% 650 kilometres (with two boegis 


one 


coloured reactions of arsenic, vanadic, molybdic, and 


erseniouf 
acids, as well as of the oxides of antimony and bismuth, by M. 


Lucien `- Lévy. 
ion of the bi-metallic 


3 M. J. Vesque. A study of specialised 
oe ara alies the Yuthor to the twenty-five known 
rd 


of the genma_Celephylius.—Analysis of the Javufege 





and I'924 residue insoluble in 
the nummuliic formations 


of the PHocene period stndied in connection the Roussillon 
basin; fresh documents rels to the P. mammiferous 
fauna of this district, by M. Ch. Depéret. the discussion 

and 


be referred, not to the Pliocene, but to the Upper 
— Note on the reptiles and fishes found in the caves of 
entone, by M. Emile i&re,—On the storm of December 8, 
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BABINGTON'S “BIRDS OF SUFFOLK” 
Catalogue of the Birds of Suffolk; with an Introduction 
and Remarks on their Distribution, By Churchill 
Babington, D.D., &c. Reprinted from the Proceedings 
of the Suffolk Institute of Archeology and Natural 
History. 8vo, pp. 281. Map and 7 Plates (London: 

Van Voorst, 1884-86.) 


NUMEROUS as have lately been contmbutions to 
local itish ornithology, the treatment of the 
subject is very far from being exhausted, and Dr. 
Babington’s bask is extremely welcome as supplying a 
new catalogue of tif birds of a county having so favour- 
able a situation as Suffolk. For though wanting the 
extended sea-board of one neighbour, Norfolk, which 
meets the uninterrupted roll of the polar waves, and pos- 
sessing an almost even coast-line, very unlike the irregular 
contour of its other neighbour, Essex, Suffolk yet contains 
the most easterly point of England in Lowestoft Ness, as 
it is still fondly called, though a “ness” is there as hard 
to recognise in these days as is the “ bay” of its historic 
Solebay, a few miles further south. Suffolk also is not 
without its * broads”—at Fritton, Oulton, Benacre, and 
Easton—insignificant as they may be in comparison with 
those of the northern half of the ancient East Anglian 
kingdom. It also shares with Norfolk the great Breydon 
Water, and with Essex the wide mouth of the Stour, 
while it has for its own the estuaries of the Blythe, the 
Alde, the Debden, and the Orwell, by no means despic- 
able, even if they are not equal in size to those of the 
Colne, the Blackwater, and the Croucly that drain so 
much of Esser? Suffolk again has a enatural feature, 
the like of which is not possessed by either of its 
neighbours :— e 


'! On Orfordness lies many a stone, 
** But Dungeness has ten ior one,” 


says the old adage, and itis not until the south-ea&tern corner 
of Kent is reached that a similar “ beach ” is presented, 
and that one only to be surpassed by the Chesil Bank of 
Dorset. Highly cultivated, too, as now is almost every 
acre in Suffolk that will repay cultivation, there are still 
some wide tracts along its eastern border, and again 
towards its north-western extremity, which, if indeed they 
have ever been under the plough, have long simce lapsed 
ipto an approach to their original condition, and ar@ever- 
ae with heather and gorse, or form “ brecks," kept, by 

e teeth of countless sheep and rabbits, in the state of 
the poet's “smooth-shaven*green.” The western limits 
of the county not only bound, but, slope into, the great 
Fen district, that spreads for miles and miles in an almost 
level plain towards the Wash. The chief part of Suffolk 
hif long been inclosed, presenting, in the absence of any 
but the most *inconsiderable elevations, a very uniform 
appearance ; and, were it not for its numerous woods— 
not many of which are really ancient—afd plantations, 
would afford harbour to few but the commonest of birds. 
An indefinite district, the soil of which is of the stiffest 
clay, is colloquially named “ High Suffolk” ; but where 
it hegins or ends, no one knows ; and, far some, mys- 

VOL, XXXv.—NoO. 896 x 
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terious reastm, nobody will qwn to living in it. `“ High 


Suffolk” always begins in the next parish, or the iext* 


parish but one! A great contrast tq these heavy landa is 
presented by the “breck” district y mentioned, 
where the chalk-formation comes nearly to the sur- 
face, and is only overlain by a few inches Sf the 
lightest sand — so light, indeed, that some places 
may be found ase bare of vegetation as is a 
real desert particle of fertilising matter having 
been blown away by the wind after a spell of dry 
weather; and it will remembered that in East Anglia 
the rainfall is less in any other,part of England. 
This district still retains, in at least one of its birds, in 
some of its insects, and in a few of its planté indications 
of having been once—and that perhaps no4 so véry long 
ago—a littoral, an arm of the sea having .doubtless 
reached its low hills, and in after times retreating, having 
left these survivors who still hold their ground, But here 
wo mmy say that we cannot for a moment subscribe to the 
opinion to which Dr. Bapingzort gives currency (p. 123), 
thoughgnot saying whether he himself shares it, that the 
marine connexign was by “a broad estuary runnihg from 
the South Suffolk coast between Bury St Edmund’s and 
Stowmarket ugh Thetford.” So far as we are aware, 
there ıs no evidence in favour of such a violent supposi- 
tion, and much against it On the other hand, a very 
slight gepression of the surface would once more 
bring the sea from the Wash up to Brandon, if not to 
Thetford.  * 

We make no attempt to trace the @d&per effects of 
geological formations and changes; but all' these super- 
ficial characters, here so briefly sketched, combined with 
the geographical situation of the county, will serve to 
show why Suffolk should ptesent a field of great interest 
to the ornithologist; its varied features offering suitable 
accommodation for mang kinds of birds of divershabits, 
and its eastward position a sanctuary where the wings d 
many a weary wanderer from afar may be folded at rest. 
There is the more need to urge the importance ef these 


favourable circumstances, because they cannot be said ta. 


be too prominently laid before his readers by Dr.. 


Babington, who perhaps through modesty, or perhaps 
through prudence (in which latter case he is certainly to 
be commended), abstains from setting forth the advan- 
tageous conditions of existenceethat the county ef his 
adoption thus fHoyis, albeit he devotes a few pages (558- 
200) which might well have been mor?, to the subject. 


always a difficult task to decide whether the adventitious 
strangers whom the accidents of travel may have driven 
upon its coast should be enumeratéd among its real in- 
habitants, for there is really muth to be said ọn both 
sides ofthe question. At first sight it seems most absurd, 
that, granting even there is no reasonable probability of 
ifs importation, the stray example of an exotic species 


computing thé birds of a circugnscribed area, it*is® 


Lou. 2] 


may perhaps be in the further wastes oprema» 


whose ho[ge 

Rorhem sia or the wilds of Arctic America, should be 
enrolled as a “British bird,” because it has had thé Wl, 
luck to find its way hither and be Kilfed—secundum 
eusums Anglicanum—within the confines of the United 


Kingdom; but almost] immemdrial practife may Ut © 


pleadedefor this vigw of the case, and 
to place on record a distinct decision 
« 


are not minded 
inst the claims 


€ 
. 
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of a local faunist «n so delicate a questiom® However, 

e the focal faunist should recognise the fact that a long list 
is not necessarily © & strong list *—to use Dr. Babington’s 
expression—and if space allowed us to go into details we 
should be inclined to strike off not a few species from his 
registfz. It is true that this would not materially 
alter hie position, for a corresponding number wanld 
on the same ground have tog be struck off the 

register of other counties. In reality, no one has 
ever doubted that the Suffolk roll is one of the highest to 
be found in England. Perhaps it wpuld stand only second 
to that of Norfolk on the "English rtcord, for though both, 
so far as published lists go, are inferior to that of York- 
shire, we ar& persuaded that this last has been unduly 

* swollen? Wedhave a strong suspicion that a Kentish list 

weuld run any of them very hard; but we here speak 

without facts, for ornithologists have long been scarce in 

Kent, and no attempt at a Kentish list has been made for 

many a year. The comparison fustituted by Dr. Babing- 

ton between the ornithological wealth of Suffolk and 
certain other counties is in some measure fallaciows,—the 
last list*of Sussex birds, for example, dateg from 1855 (not 

1865 as he inadvertently states), while practically it was 

compiled in 1849, since which time a good many things 

have happened. Comparison with inland counties is of 
course misleading, and probably the well-known published 
catalogues for Cornwall, Somerset, Northumberland, and 

Durham, and for ghe Humber district, are alone those 

with which catalogues for Suffolk and Norfolk can be 

rightly comparé; while the county last named, from the 
abundance of ornithological observers it*has produced, is 

.. manifestly favoured in the race. One other thing may 

perhaps he mentioned in this connection, and that not so 

much for Dr. Babington as féy authors of future “ Avi- 
fannas" ; the ornithological richness of a district depends 
££ mð® on the number of its real inhabitants than on 
the number ,of species which haye occurred as* stray 

Visitors within its limits 8nd only ond fide traSellers. As 

regard&large areas this is a truth so obvious that our 

Iemark may seem to be a platitude, but as regards small 
areas the consideration 18 too often overlooked. 

* Among all the English works on local ornithology with 
which we are acquainted, Dr. Babington’s holds a peculiar 
place. Its cofttents are distinctly matters of fact, or of what 
passes for fact ; in other words, it is a summary of records, 
No ene would pretend to say that any hooleaf this kind is, 
or could Ďe, exhaustive ; but the author has done his best 

etognake hts work so, and the infinite pains he has takeff to 
be precise are pr on every page—for every page 
bristles with references that have obviously cost him im- 
mense labour to colleot, and his patient industry in culling 
them deserves the highest praise. On the other hand, 
this very precision may not unfrequently mislead the 

' unwary. Unless the reader have a competent knowledge, 

elsewhere obtained, he may be apt to presume that the 


-maa lact of such or such a species having been,recorded as 


occurring or breeding at such or such a place $d at such 
ite a time is an indication that it has not occurred 
r bred thereet ny other time. For the sake of those 
who are beginners, or ill-instrueted in ornithology, an 
they qught»to form s majority of those who use this 
book, it would have been better had the author uftered a, 
warning agamstSthis kind of misconception, which in 
. = 
e 
e 





many cases is certain to follow from this concise method 
of citing previously recorded observations Experts, of 
‘course, will not be taken in by it, but we think it may 
deceive others. Experts, however, unless they be accus- 
tomed to the way in which local floras are compiled, have 
some right to complain af the applicatiqn of botanical 
methods to a fauna—for it is plain that the “ Catalogue 
of the Birds of Suffolk” is planned on. essentially the 
same principle as would have been a catalogue of the 
plants of the same county, and not according to any 
zoological precedent. 

A few words are Dr. Babing-on’s due on another matter. 
To most zoologists his name will be new, and yet he 
entered the field of biological literature rfayly five-and- 
forty years ago! His ornithological appendix to Potter's 
* History and Antiquities of 8$" Forest" pub- 
lished in 1842, was a respectable, not to say ambitious, 
performance for an undergraduate ; and, while- showing 
rudiments of the same scrupulosity as is seen in the 
present work, is equally removed from loquacity, though 
containing some information that the British ornithologist 
would not willingly let die. Both in conception and 
in execution it naturally has been surpasBed by later 
publications, nor can it be regarded as the original pre- 
cursor of the numerous local “ Avifaunag” of Britain 
The primacy in this respect’ belongs, we believe, to. 
one the author of which has lately died, and to his 
memory we take this occasion of offering a passing 
tribute. The “Omithological Rambles in Sussex,” to 
which was added a catalogue of the birds of that coffnty, 
appeared in 1849, the work of Mr. Arthur Edward Knox, 
who died on September 23, 1836, having nearly completed 
his seventy-eighth year. Mention of this observant 
naturalist, agreeable author, and accomplished gentleman 
is all the mor’ needed? since his death obtained. scant, 
if any, notice în the newspapers of the day, though 
column after column in their broad sheets chronicled 
the career OP a successful horse-jockey who expired not 
long after. Mr. Knoz, it 1s true, never ed the 
character of a man of science any, more than that of a 
man of lettfrs, yet his literary style was of the best, while 
few professed naturalists more thoroughly practised scien- 
tific methods of observation, and none could more fully 
appreciate scientific worth. His three works—that al- 
ready named, his “ Game-Birds and Wild Fowl,” and his 
* Autumns on the Spey *—all of the kind that is usually 
called * popular,” have some characteristics that at once 
distinguisk them from so many others to which that 
epithet is commonly applied. They are always accurate, 
seldom trivial, and never vulgar. : 

To return, however, to D1. Babington’s little volume. 
Its value, notwithstanding sh&me shortcomings to which 
we have referred, is great, and the recorded facts, with 
which, as already stated, it is crammed, are such as no 
* British” ornithologist can afford jo neglect. As a final 
mark of attention, let us noice that Dr. Babingto®’s 
scholarly instinct Bas inspired him with e&ough courage 
to be the first Writer who has corrected an ppy mis- 
také made by Binnseus, and restored (pp. 200-203) the old 


I Of course there are sevoral local hats of older date, from that of 
Markwick ards, SE ue redii, POM Pd 
Sheppard Whitear ; but yore published m journals (mostly In- the 
Linnean ) and we ae hore of works the 
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spelling Podicipes, for the ungrammatical, senseless, and 
misleading Podiceós, thereby removing a reproach wh ic 
every literary man could successfully cast at @ roologist, 
Exemplusy sequendum / 








INTERMITTENT DOWNWARD FILTRATION 
-Ten Years Experience (now Fourteen Years) in Works of 
Intermittent Downward Filtration. By T. Bailey- 
Denton. Second Edition. (London: E. and F. N. 

Spon, 1885.) 
SE treatment of sewage by intermittent downward 
filtration.on specially prepared areas of land is now 
generally regsftnised as the most efficient method for the 
purification of the sewage of towns. Mr. Bailey-Denton 
is one of the*tblest exponents of this system, and one 
who has had large ience in its practical application. 
He is also well known as being the joint author, with 
Col Jones, of a well-devised scheme for treating the 
sewage of the metropolis on Canvey Island at the mouth 
of the Thames—a scheme, however, which has not been 
received with any sort of approval by the- Metropolitan 
Board of Works The Royal Commission on Metro- 
politan Sewage Discharge considered very fully the 
merits and demerits of the system, and expressed their 
opinion—" (1) That the process has great scientific merit, 
and offers valuable practical advantages for the disposal 
of sewage in situations where broad irrigation is imprac- 
ticable, and where land suitable for filtration can be 
obfiined. (2) That, however, it appears desirable; when 
the area of land is considerably reduced, that the sewage 
should be previously treated by some efficient process for 
removing the sludge. (3) That an arrangement of this 
kind would be applicable to the metropolis. . . ." Broad 
. irrigation was defined by the Rofal Comfhission to mean 
"the distribution of sewage over a Yarge surface of 
ordinary agricultural ground, having in view à maximum 
growth of vegetation (consistently with dud burification) 
for the amount of sewage supplied," whereas filtration 
means “ concentration of sewage, at short intervals, 
on an area of specially chosen porous groufd, as swal? 
as will absorb and cleanse it ; not excluding vegetation, 
but making the produce of secondary importance.^ On 
a suitable soil—a sandy loam with a small proportion of 
gritty gravel to quicken percolation is the best—specially 
prepared by surface levelling and deep under-drainage, 
one acre is capable of effectually puyfying the sewage— 
without any preliminary treatment—of 1000 people, pro- 
yided that the sewage is free from any large promertion 
of trade or manufacturing refuse, and that storm and 
Surface waters are kept out of the sewers. The obliga- 
tion to treat storm waters, which come down in the 
sewers in times of heavy rain, is one of the greatest 
obstacles in the path of any systent'of sewage purification, 
and will continue to be until all towns are supplied with 
aiual system of drains and sewers. One inch of rain, 
thrown off 10e acres, equals 2,262,200 gallons; “and if,” 
says Mr. Bailey-Denton, “ one-tenth of thit quantity sud- 
denly rea#hes the outfall—say, in half an our—no thode 
of treatment yet devited can deal with such a quantity 
without injury or defect.” Asa Tule, at the present time, 
despite prospective penalties for river pollution, the mixed 
sewage and storm water is allowed to pass into the rivers 
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without an sort of treatmeat. Mr. Bailey-Denton recom- 
mends that the storm overflow be connected with osick 
beds. “The beds are formed in horizoptal areas which 
serve to check the rapidity of flow of suddenly discharged 
rainfall This check causes the deposit of the floating 
solid matters in the furrows, while the flood-water rises 
afd overflows the ridges and the osiers growfn$ on them. 
‘These beds are nét under-drained in any way; their 
simple purpose being to clarify those excess-waters 
which, without the check afforded by them, would be 
impetuously discharged, together with everything floating 
in them, into the nagural streams of the wafershed.” Mr. 
Bailey-Denton does not think it necessary Qr even desir- 
able, in most cases, to precipitate the sludge— 
suspended particles, organic and inorgarc, of Sewage— 
by chemical processes or depositing tanks, before *the 
sewage is applied to the filtration beds. He does not 
believe that the sludgg unless mixed with solid trade 
refuse, under proper treatment is capable of clogging the 
pores of the land or ofeinjuring vegetation. He recom- 
mend? the filtration beds to be laid out in ridges and 
furrows—the sewage only flowing into the latter, and not 
being allowei to flood the ridges on which plants and 
vegetables are growing. The plants cannot then be 
injured by the deposit of the solid ingredients of the 
sewage on their stalks and leaves. “As soon as the 
deposié of sludge on the sides of the furrows is sufficient 
to prevent infiltration in any great degree, the sewage is 
withheld from the areas so affected. The sludge is then 
allowed to dry (partially) in the furrows, and when ina 
fit condition it is lifted and dug into the ridges,—as can 





be seen practised at Gennevilliers (Pans). The slimy: 


matter which had appeared so considerable, and which 
puddled the bottom of the furrows, when in a wet state, 
shrinks to a skin of very insignificant M when 
dry, gnd is readily brokên up and mixed with the soil 
Still Mr. Bgiley-Derfon admits that the ex&action of the 
sludge has one great advantage, viz. that “ the same land 
will filter double the quantity of clarified sewage liquid 
that it would cleanse sewage of which the finer particles- 
have not been removed ;” a very important point toe 
towns where the area of land at disposal for sewage 
purposes is strictly limited. _ 
The intermittency of the application of the sewage to 
the filter beds is a szw« gud nome Each bed should have 
18 hours’ rest “outg of the 24,to allow air to follow the 
as it percolates through the*pores of the land, 
thereby renewing the oxidising praperties of the soff-* 
properties largely dependent, no ddubt, on the life and 
growth of certain Bacterial organisms resident in the 
superficial layers of the soil, which’ have been shown by 
Warington and other observers tbe the principal agents 
in thesnitrification and purification of the nitrogenous, 
organic matters of sewage. The assimilative power of 


minute , 


growing plants is doubtless also a great aid in the DUri- 
fication of sewage, and the plan of ridges and furrows 9 


Adopted By Mr. Bailey-Denton, in enabling him ani 
large crops on filtration areas, has taken away from 

system the reproach that it was utterly unremunerative. 
There can, however, be ho doubt that it is in combination 


with surface or broad irrigation tht intermittent tration ° 


‘is likelato have itg most useful appli 
chapter on sewage farming, * 5 


ion, Ina valuable 


ey-Dentog poinfs, . - 
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whatever, the estimated value of seffage may be 
* —85. 4d. per annum per head of the inhabitants of water- 
closet towns, or 13¢. per ton with a dilution of 61 tons— 
itis actually reduced to the sewage farmer by attendant 


out £ 


draw to the present mode of application to much 
less than æ. per ton. The sewage must be applied to 
the land*whether it is wanted or not, and may, urmler 
such circumstances, be the causeeof mischief to crops 
rather than of benefit It has been pssymed that by 
surface irrigation one acre is capable of purifying the 
sewage of 100 persons; , but farmer, Mr. Bailey- 
Denton very peginently remarks, would give even a 
farthing per ton for the obligation to apply in a year 6100 
tons Sun to an acre—equivalent to & superincumbent 
-depth df 5 feet, or 24 times the average rainfall—though 
"he would gladly give a larger price per ton if he could 
have what he wanted, just at such times as he wanted it? 
' All experiences tend to provg that the obligation to 
‘get rid’ of a large quantity of sewage under all ciecum- 
stances and conditions; a£ night as well as day, on 
Sundays as well as week-days, on cropped lands «s well 
as fallows, and at all stages of growth, from seed-time to 
harvest, puts it beyond the reach of man tq gain any real 
profit from it? Many of the ordinary farm crops, as 
cereals, pulses, potatoes, and turnips, are injured by the 
application of sewage. Rye-grass, cabbages, mangolds, 
carrots, parsnips, and perhaps onions, are the plagts that 
thrive best under'gyewage (it is said to be impossible to 
overdose with sewage); but are crops 
that may, feadily be produced in, larger quantities 
than there are markets for. 
The great drawback, alluded to above, can be overcome 


by every sewage farm having specially prepared filtration 


areas, capable of purifying tbe whole sewage, when not 
wanted on the general surface of the farm, and leaving it 
mithin the power of the occupier%o draw such quantities, 
qt such times as he uires thems as dressings or his 
crops. Under such arrangements sewage farming may 
be expected—as it has been found by Mr. Bailey-Denton 
-at Malvern and elsewhere—to be remunerative to the 
farmer and s ctory to the town authorities. Tho 
* cost of laying out the land for intermittent filtration is 
high—from 30/. to 1597. per acre in difficult cases, accord- 
ing to Mr. Bailey-Denton's estimate—but not sufficiently 
highdn any way to counteract the immense advantages 
whith the possession of such filtration pres confers. 
* 





4 MEDIAL INDEX-CATALOGUE 
Index-Catalogtre of the Library of the Swrgeon-Generals 
^ Office, U.S. Army. . Vol. VII. Insignarés-Leghorn, pp. 

[100] and 959. (Washington: Government Printing 
Officks, 1886.) i 

* “THE masterly way in which Mr. J. S. Billings is 

conducting this Index-Catalogue, and publishi 


eme. punctually year by year these large volumes of about a 


-> 


'housand closely-packed pages, is a matter wort the attef- 
E ni only of all interested in medicine and surgery, 
ut also of aĦ interested in modern libraries and modern 
journalistic literature. For theeLibragy of the Office of 


e Generel Robert Murmy, Surgeog-General of the US. 


Army, though only founded in 1830, is now one of the 
largest colle&ios& of 
. e 


larger possibly than that of the British Museum, of the 
Bibliothéque Nationale af Paris, or the collections of 
Berlin or Vienna, and it contains some manuscripts, 
notably a letter of Edward Jenner's, which he English 
librarians would be glad to have. Its catalogue is cer- . 
tainly much more complete, as far as it jas been pub- 
lished, in spite of the method of execution having been 
much more difficult. For these seven volumes that have ` 
been hitherto published cantain more than 254,000 refer- 
ences to articles or essays in journals and periodicals of 
allkinds and in all languages, arranged under the sub- 
jects to which they refer. The French and German 
pleasure in framing appended bibliographies on the 
subjects of some monographs which theypublish has 
never given them courage enough to face such a Her- 
culean task. The number of periodi&fis which either 
have been or are being taken in by Library has risen 
since last year, when vol vi. was published, from 3005 to 
3270, and extends through a wide geographical range, 
from the Norsk Magasin of Christiania, to the X As-/e 
T-letsu (the Modern Medical News) of Yedo ; andin wide 
range of interest from the Revus des deux Mondes, to the 
Dental Luminary of Macon, Ga, U.S. The fearned com- 
pilers of the Index-Catalogue are good enough always to 
translate the Japanese titles when they.print them in 
English Jetters; indeed they sometimes go further, 
and, avoiding the difficulty of even transliterating them, 
give us merely the title in English, with a warning 
note that the original titleis Japanese. Magyar is also 
as a rule, though nę by any means always, ; 
Polish sometimes, Russian only occasionally. The whole 
method of the book is so perfectly orderly and symmetri- 
cal, that it makes us wonder whether this want of rule 
in translation is one of the trifing points in which the 
‘individualism of Mr; Billings assistantyhas crept in; fora 
we cannot see that the translated titles are in any way 
more difficult than the untranslated. 

Under tff subject-headings come the great masses of 
quotation of the titles of articles in periodical literature 
which make the Catalogue so unique. If we turn to the 
name of af author who writes both books and papers in 
journals, &c., we shall not find entered under it anything 
but his separately published works; though, probably, 
all of those down to his smallest reprint from some So- 
ciety's Transactions, and with these, in smaller type, a 
reference to other books to which he has contributed or 
which he has translgted ; and, if he is dead, a reference, 
probably,«o some biography of him, and some portrait ; 
but, Bbeyond this, none of his contributions to journals er 
Transactions. Nevertheless, under the subject-title of 
any such contribation, whether it be Jaundice, Jealousy, 
or Jequirity, will be found a reference to his article if it 
was signed,'and his name, in bold type, clearly standing 
out among the mass of contributors to that branch ot 
knowledge. It would have been possible, of course, to 
print such yferences twice over—once under the heading 
of the author, and again under the subject-title ; but we 
can hardly wonder that that Has not been gone, as it 
wotfld have added same five or six thousand pages to a 
series of volumes already in dinger of being over- 
weighted, and, also, it would have supplied information 
which is of more importance to the biographer than to 


megiical literature in the world,.| medigal science. ; B 
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Of the snlfject-titles in this volume, the largest is Labor, 


under which, in 150 pages, a very complete library is 
catalogued of some 1500 books and 10,000 articles, well 


arranged under many headings. Under Kifney, the 
student probably be content to find references to 
about 400 books and 2500 articles. 

It is easy to’ show the vast extent of the work attempted 
and executed; that there are absolutely no inaccuracies 
in the result is hardly possible, difficult as it may be to 
find them. The references in this volume certainly stand 
many tests, and most of those who have made frequent 
use of the previous six volumes in practical work have 
acquired a confidence in their accuracy which is very rare 
in dealing wijpesuch an immense mass of varied languages 
and types and abbreviations so thickly interspersed with 
figures. oe 
. Both the Library&nd the Index-Catalogue are brought 
fully up to date. The volume is presented tothe Surgeon- 
General of the U.S. Army in a letter of preface dated 
June 1, 1886, and it contains the books and periodical 
references practically complete up to the end of 1885. If 
any comparatively modern subject is examined, eg. 
kairine, we find nothing said or known of it before 1882, 
and yet 120 references, taking us over all the ‘published 
literature of the subject, down to the end of 1885. 

This seventh volume includes the entries from In- 
signarés to Leghorn. It is likely to be the middle 
volume of this encyclopaedic work ; and certainly if Mr. 
Billings is able to publish his last and concluding volume 
in m92 no one who has any interest in the progress of 
knowledge will hesitate to congratulate him and his 
colleagues even more heartily, if it be possible, than at 
present. ' A. T. MYERS 





e 
LETTERS TO THE ED4TOR 


Sounding a Crater, Fusion-Points, Pyrometers, and 
; Selemometers 


purpose of measuring 
and the lava itself within the mouth of the volcano 
hiæarrival in Naples the*state of the mountain did 
the experiments being carried on, and the whale 
were left in chafge of Prof. Guscardi, who give no other 
information than the above. By carefull lying the appa- 
ratus I was‘toon able to understand Mallet’s inientions the 
mechanism he intended to employ. There are two drums of 


permit of 
e materials 


power ee the crater to hold a pulley 
2 deri ” and the other letting down the weight 
crucible. 


crucible is of cast iron with a bayonet-jointed 
cover, and is, no doubt, intended to contain substances of 


may L appeal to yonr Tracers tota 
“polnt o$ whi is known, and all of 
which would be abore e dull red heat? bshowd like to have 


within narrow limits, Also any 
of meter that might be forced 
lave, and that would not be injured by breaking off 
of the rocky crust on its removal. ud 
May I be to make a few observations on the quet- 
tion lately about the authorship of certain seasmographs? 
Not long since I describedàin your certain instruments 
that P considered as likely to be in such violent earth- 
quakes as shake Ischia fromtime to’ time. With the exception 
of two, go clatm was made to originality of principle, and yet I 
recare t pages a severe scolding from Pro& Ewing. 
Now H we rey Into the literature of the subject we shall find 
tbe horizontal pendulum is not the invention of Prof, Ewing, 
bat his present form of seismograph is one of me ba appie- 
tions of such a contrivance for ing the h com- 
ponent of an earth-mavoy and I think he  jurifed in calling {t 
seismograpk in so far as the present model goes. If we did 
not alloy so much, 2o man talna a yertek pendulum, however 
well contrived and modified, call such Avs. At any rate I 
shall leave Prof. Milne, Prof Ewing, Mr. Gray to fight 
their own battle, but Prof. Ewing has fallen jnjo the very sume 
error of which he apt long since accused me. 
Naples, December 20 H. J. JoHNston-Lavis 


ns as tothe best form 





The Recent Earthquakes 5 


May I ask to be allowed totall attention to some polnu in 
relation to the two earthquakes ‘mentioned in your issues of 
December 9, p. 127 (** Vol Erupton in Níusa-Fu, 


psiendiy 
Na December 1 PU ee econ AN 
first, it is stated ‘The whole isand has bee 
in a disturbe# state for pome three nfbnths and a half, the 

of the principal disturbances coinci remarkably with those 
which are going on in other parts of the world—earthquakes 
on June 8 and rr, which, I think, are the es of the first 
New Zealand outbreaks... . This is, of not wonderful ; 
but the final catastrophe here took 
we understand, was the exact date of the recent American 
earthquake. e preceded for twenty-four h by earth- 
quakes, and went on ór fen diye Ln 
Assuming the synchronism ot. the Tonga eruption and gerth- 
quakes with those of the North Island of New Zealand, Mere 
is this very interestingg relation between the two loceities, that 
they both lie very near to a circle which I may designate 
as “West Coasp of ica Great Circle.” 
through, or near, the following points =y  . 

Cape of Good Hope to a. Helena Bay; mouth of River 
Orange ; Walfish Bay ; Cape Martha; Cape Lopez Gonzalez ; 
Bo River ; coast, near Némoars ; south-east coast 
of Spam, near gy slain: pan or Spain. G, or W. 
long.) ; west coast of Ireland (Loop Head); southern t of 


Iceland fnear Westmanna Island) ; noith-west point of Iceland ; e 


Greenland, Cape York; MEE Ialand (Month coast. and point 
of); Bering ; Cape Dalhousie and coest-lme of Liver- 


to and in a seam of > 


on August 31, which, * 


passes e 


1 Bay; Alaska, Mon Island; Tonga Island (half a mp em" 
to of Tonga Tabu); New north-east 
of Ni Island; passes between Adelle and th* 
oria Land; Enderby’s Land. It may be remark 
several of these ] are noted for tisturbences 
volcanic and seismic. 


«t 
—m There was no 


e "hiroduted Uy me and uled 


* referred to a 
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by east of Barrow , off the west coast of Australia. It 
is further interesting to pote that the line which joins this point 
with the southern point of Barrow Island fairly represents the 
direction of the coast-lme at this point, and leads to the pre- 
sumptien of the existence of main Ii es of a there E 
that direction. To this relation of an points in connec- 
tion with*earthquakes I have had occasion to eall 
attention, ° J. P. RELLY 

Royal College of Science, Dublin, DÉcember 22 





Barnard's Co 
TEUS comet been observed here with the 73-inch refractor, 
with power 50, than which no higher power could be used with 


advantage. e 

On I9, at 18h., it appeared as bright as a and 
magnitude ster fimilarly situated ; the nebulous head was about 
1o@in’ diameter, with central condensation of, half a 
minute. The *'pomtion ” of the cipal tail was ed to 
be o°: it remains of a paralel throughout, and does 
not merease in breadth as it recedesdkom the head of the comet ; 
this constant breadth is equal to the diameter of the nelsulous 
head, that is to say, 10". PrERCHpg Hur tall maybe tracei 
to a distance of some 10° from the - e 

The secondary tail is inclined at an angle of between 30° and 
40° to the principal one, and fades away rapidby ut a distance of 


perhaps 1* from the head ; it is well defined on, the preceding 
side, but on the following side it melts away into a nebulous 
mass connecting it with principal tail for some distance from 
the head. 


On the 27th, at 19h, the comet was decidedly less bright 
than on the rgth, but the same general description appli 

The “positions ” of the two tais were measured, 
the principal tai, DE the secondary, 338'« the included 
angle, 375 EAR, e secondary tail did not appear as well 
d on the wing side, as on the I 


Finlay's comet presents no visible feature of interest. 
; . - WENTWORTH ERCK 
Shankill, co. Dublin, December 28 
e 


a 


were: 


Electricity and Clocks 


aN "he absence of details, Mr. Wilson's 
simplest plan would be to hilata TTA hammer and belleof his 
“small staking clock," apd arrange "hat a c current 
should pass h both, when they come in contact the 
act of styling : this current of course to be directed to a large 
electro-magnet, to raise the hammer for on his bigger 
bell Should tha striking of Mr. Wilson's er clock be on 
a gong with a leather-beaked hammer, à te attachment 
must be made for contact. HENRY DENT GARDNER 

Lee, S.E., December 26 ` 


"P.S.—If &*onger contact be desied, the hammer whilst at 

rest should repose upon a weak spring, and be kept away from a 

; when the hamnfir rises, contact ensue een 

P banking, and last until the hemmer falls again. — 
.G. ° 


— 1 . 
t Seismometry 


THERE are one or two points in Prof. E s letter on the 
above subject in the last number of NATURE which seem to call 
for & few words of reply. , 
it) 44 05 the alleged nein between what I wrote in 
1881 and what I wrote in my la t leiter. The remar? ed 
t pivoted frame carrying a: its centre of per- 
E the ari tirough ite pirols 2 pivoted memi 

need be " about mass : it was an essentidl 
pert of the system. I believe the remark I 
‘perfectly correct and in no way inconsistent with 
I 


cussion, relativ 


made was 
ks in 


(2) As to theevertical-motion instrument, the lever with 

joint used at Comrie in 1842 not at all resemble the 
id lever working on knife edges and sup by springs as 
Prof. Ewing. On the questign 
of compensating the lever by the addition of negativegtability, 
I have nothing«o alid to what I ated in My last letter. 


. 
' e 2 


circumstances of its 
The “ 
& fair 


ication, hardly known to anybody. 
ritannicz" article 1s not, in my opinion, 
t of what has been done in seismometrg. 
THOMAS GRAY 
7, Broomhill Avenue, Partick, December 27 
e 





The Recent Weather 


AT Cardross, half-way between Dumbarton and Helens 
on the Clyde, at about 25 feet above sea-level, in an outer lob 
with a temperature of say 45° to 50° F. at 9 am, on Wednes- 
day, the 8th inst., the mercurial barometer stood at 27°51 inches, 
which, with reduction of say 0°02 added for elevation, and say 
0'03 subtracted for temperature, would make it 27°50 inches: 
On January 26, 1884, it stood at 27°39 inches, which with like 
reductions would give 27°38 inches These y as low 
as those you refer to in your number for last week. 

Cardross, Dumbarton, December 23 s. RB W. 





OBSERVATIONS OF NEBULÆ AT ARCETRI 


TEMPEL observes under difficulties. The Arcetri 

* Observatory itis true, two fine refractors 
by Amici, one of 11, the oder of inches aperture ; 
but neither is, properly speaking, available for astro- 
nomical use. "ke enailar 18 rudely get up «on an open 
and uneven terrace, exped to every gust of wind, and, 
at the most, serves to display the wonders of the heavens 
to curious visitors Amic? I. is duly ensconced in a ré- 
volving dome, but clockwork motion is wanting ; the 
circles, both of declination and zight ascension, are ( 
as it may seem) sadtvided; und when the n y 
somewhat unwieldy instrument is, with infinite pains and 
without so much as the aid of a handle, pointed towgrds 
the object sought, there is actually no means of ENDE 
it in the position so laboriously arrived at! That 
Tempel, under circumstances so discouraging to him 
and disgraceful to the responsible authorities, -should 
have executed a number of valuable drawings of nebulse, 
should have re-gbservedymany such objects T end or 
even believed posue disappeared, since the elder 
Herschel’s time, besides discovering a good proportion of 
new ones, gives astonishing proof of his keenness, zeal, 
and ac . All the more, nevertheless, there is 
reason to regret that qualities sa rare should be employed 
at such cruel disadvantage for want of tie judicious 
pice of a couple of thousand francs. 

e pap before us is accompanied by reproductions 
of two irable drawings the author, one of the 
Orion, the other of the * Crab ? nebula (Messier I). The 
latter is of especial interest, as disclosing a feature un- 
noticed by any previous observer. This 1s a dark cleft 
right through the central condensation, dividing it along 
the major axis into two spindle-shaped nebule. Incipient 
fission would seem to be indicated. On the same ; 
with his own, M. Tempel has ved five earlier dráw- 
ings ogf the object, by J. Herschel, D'Arrest, Lassell, 

,and Lord Rosse. The comparison is instructive, 
if somewhat disheartening ; for, assuredly, no two of the 
six confronted delineations could be supposed, on an 
unprejudiced inspection, to have been inspired by one 
original Yet the nature of that orginal sufficiently ex- 
plains the discrepancies. The apparent form of nebulæ 

epends upon almost evanescent ons of diffused: 
int light, and differs, for each individual eye, with åts 
sensinveness to them. And since persqnal equation, 
as regards sugh imagen is shown by many proofs 
to be enormously a vast Amount of detajjed varia- 
tion in the representaton of the objects exhibiting them 
becomes intelligible. It is, then, a tircumstance of pecu- 
sesenta E Sermvacte er Acer e Firma" Von ibam 
T Abhandlungen der Konigl Bohm. Gesellschaft der Wimsen- 
L VIL Folge, x Band. (Prog, 1885 ) » P 
*e 
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in the study of nebule 


liarly good$omen for 
that deiode GF reco at once so flu and so 
laborious as that of hand-drawing should be replaced (as 
it will no doubt soon wholly be) by automatic impressions 
which, with some points of inferiority, at leas% leave no 
roóm for “¢ndividualism.” 

M. Tempel’s description of the Merope nebula (dis 
covered by hi in 1859), and his remarks on the great 
elliptical mass in the girdle of Andromeda, derive parti- 
cular interest from recent events. His observational 
faculty, and the high quahty of his telescope, are illus- 

1n the disclosure to him, by Amici I., of nearly 9oo 
stars in the Pleiades, all of them comprised within the 
field of view of a 4-inch Steinheil bearing a magnifying- 

wer of 24. With the former instrument he detected 
independently on September 30, 3875, a few days before 

description of them, the strange obscure 
e Andromeda nebula; and has since with 
some difficulty e out similar markings in some small 
nebulz of the sage class. They would accordingly 
appear to be a more or less characteristic feature of 
“oval” nebula, and might perhaps be assimilated to the 
symptoms of partial duplication in Messier I. 

In to the nature of nebuls, our author's experi- 
ence | him decidedly to adopt the view of their close 
connection with stars He shows, ind for pere: 
scopic evidence a disregard that is neither philosophic nor 
just; yet hif contention that purely gaseous nebulg do 
not exist, is probably well founded. o aggregation of 
celestia] mist, at any rate, has ever been observed by him 
in which his 1t-inch failed to reveal the pricking light of 


minute stars, ing some knot or nucleus, and thereby 
evincing detras ap of a most intimate kind. 


channels in 





© THE MATHEMATICAL TRIPOS! 
III. 


WHEN the interval between the earlier portion of the 
examination and Part III. had been extended to a 
ear, it became evident that some substantial relief must 

be afforded to the examiners. By ghe existiag ions a 

person who accepted the office of Mod r would have 

Doc pun in the examination in three consecutive years, 

and in his second year of office he would have to examine 

the candidates of one year in Part III. siMMültaneously 
with those of the year below in Parts I. and II. This led 
to the consitferation of the whole question of the appoint- 
ment of examiners. The two Moderators i year 
are nominated by two colleges, according to a prescribed 
cle of fifty years, This nomination by colleges, though 
eoretically not very defensible, had worked very fairly so 
long as the examination only included subjects with which 
any high er might be ed to be acquainted ; 
but it was clearly unsuitable for Part III. In any case the 
nomination of the four examiners by four ındependent 
bodies might easily bring about thé result that amo 
the various subjects included there would be seme which 
had not been made the object of special study bg, any 
of the examiners,: indeed there was nothing to prevent 
the four examiners being all pure mathematicians or all 
physicists. Accordingly, with a unanimity almost unique 
1n matters relating to the Tripos, the Board recommended 
ina Report dated June T$; 1885, that the examiners for 

Part A should be quite distinct from those for Parts I. 

and IL, and that four should be nominated by the 

Beard. It was alsd' proposed that they should hold 

office for only pne year. is Re was sanctioned by 

the Senate on October 29, 1886. In future, therefore, the 

Moderatorg will not take part in the highest portion of 

the examination. The appointment of Mdderators dates 

from 1680, Previousl? the Proctors had themselves pre- 
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sided in the schools, but in that year the dut¥ of conduct- 
ing the disfitations was ph pnis éo the Moderators, 
who were specially appointed to perform this office. The e 
Moderators have always been, and still remain, high 
University officers, ing next tothe Proctors.1 Not 
only were they the earliest examiners in the University, 
but it is to them that we owe the origin of the exgmina- 
tion system. Their severance from a portion—and that 
the highest portion—of the examination is sherefore a 
notable event in the history of the Tripos. Neither the 
Board nor the Univérsity would have agreed lightly to 
such a break im the traditions of the Senate House 
examination, had it been possible to retain the Mode- 
rators as examiners fer the part without altering the 

of er grad y coll Th« complete separa- 
tion of Part III. from the earlier parts of thf examination 
was, however, inevitable. Many members ef the Uni- 
versity who would di 
examining for Parts I. and II. would from Part 
III. ; and the professors and specialists who were bêst 
fitted to examine in Part III. would generally be reluctant 
to undertake the heavy burden of examining all the 
candidates for Parts I. affi II., especially in two consecu- 
tive years. . 

Thus, by the irresistible préssure of events, it has come 
io afin the last few years, that not only the titles of 
wranglers, seniar optimes, and junior optimes have lost 
their old significance and refer only to the earlier examina- 
tion, but that even the more ancient title and office of 
Moderator haa undergone a similar restriction. The final 
part of the examination has indeed made rapid progress : 
within three years of its first coming into exstence it 
has emancipated itself from union with the earlier parts, 
and become an independent examinatign. 

Besides these important innovations, the Senate sanc- 
tioned at the same time a slight change in «he nomencla- 
ture of the MN earlier portion of the examination, 
previously called Parts I. and II., upon which the list in 
order of merit depended, being designated Part I., and 
Part III. pang enceforth designated Part M. This 
change was made in order $ò bring the nomenclature of the 


e most admirably thegluty of . 


Mathematical Tripos into harmony with that of the Clas- æ e^ 


sical and other divided Griposes. e » 
As Soon as Part IJ., to adopt its new n became ® 
an indepengent ion, the Board® difected its 
attention to the sfhedule of subjects relating to it. 
The existing schedule contained only those subjects 
which had been included in the schedule which 
came into operation in 1873, when the “results of the 
whole prre cde were still 
i ed 1n order of merit. 
meds eh and that there was no order of 
merit, the reasons for the limitation of the subjects had 
been entirely removed. Although the theory of elliptic 
functions, whidh es only from the publication ® of 
Jacobi’s “ Fundaménta Nova” in 18295was included, the 


thesry of numbers, which had its ongin in M r 


“ Disquisitiones Arithmeticæ” of 1807 was still exclu 
Abelian functions, the theory of functions of a complex 
variable, projective geometry, and quaternions were not 
formally included by name, and questions on these sub- 
jects could only be set, if at all, by,straining the meant 


eof the title of some other subject. Besides the to 


exclusidh of cerjain branches of pure mathematics, a e 

further reason for revising the existing schedule was 

afforded by the fact that the four groups A, B, C, D were 

very uneq 

the stu According to the existing 

four groups had to be equally represented by qu 

I It is still the custom for the ist of wranglers, esemlor optimes. 
optimes to be shown to the senior Proctor on the evening 


ons thee 


qu tbe right to Fasert a cortaln mmber of namos where thoy pleased in 


"Now Qut Pe TL was 


the sa gi tho Pyeta It 
Proctora. as as the ab hd 


both in magnitude and popularity among «se «» 
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and this led to a great waste of examining pgwer, many 
e questions having tbe constructed each upon sub- 
dics which none of the candidates studied. The 
accordingly formed a schedule in which all the 
subjects of pure and applied mathematics were included 
—none being intentionally omitted. These were divided 
into t divisions, the first four relating to pure mathe- 
matics’ and the last four to applied mathematics. To 
avoid tht (aste of questions that would ensue fromthe 
examiners having to represent al the subjects in the 
Paperi in each year, they proposed that before the first day 
of December ing the examinatiorf the names of the 
candidates and of the divisions and subjects in which 
they desired to be examiaed shoul be forwarded to the 
Registrary qf the University. ‘The examiners would 
thus be made pub with the subjects which the 
candidates Rad studied, and would be able to frame their 
questidns accerdingly. Changes were also proposed with 
respect to the candidates who were admissible and to 
the form of the final hst. By the existing ions 
only wranglers were allowed to present themselves’ for 
examination in Part IL, and ghe list was arranged in 
three divisions; there was no separation into cÁzsses, 
because, as only wranglers wey admissible, it was con- 
sidered that all the candidates were first-class mgn from 
the oe: ee new proposals were, that the restric- 
tion which its only wranglers should Be removed, and 
that the candidates should be divided intoethree classes, 
each class being subdivided into as many divisions as the 
examiners in each year thought proper. In previous 
schemes the‘endeavour of the Board had been to frame 
regulations that would tempt the students to ialise 
their reading A few years made so great E differ- 
ence that, with a view to prevent undue,s isation, 
the B now inserted a regulation to the effect that 
proficiency in*s@bjects taken from more than one of the 
divisions should be requisite in orderthat a candidate 

might be placed in the class. 
e Report containing these proposals was confirmed 
by the SÉnate on May 27, and it is noteworthy that both 
s this Report and its ecessot, in which the nomination 
7c. capii was in the hands of the Board, were 
e sanctioned without opposition ofany kind. The latter of 
. these Report also made a few migor changes, th® most 
"mportant of which w&s the omission of #he problems 
paper which had been still retained, from the old five days, 
in the scheme of 1882.1 The examination in Part II. 
had assumed sych a character, that the kind of questions 
to which one would usually apply the name of problems 
was no longer in keeping with the contents of the other 


3 
uiri the new scheme, in which all the examiners 
were to be appointed by the Board with ial reference 
to tifeir collective fitne% for conducting examination 
in Part él., there was no further neeg for an Additional 
Examuner, and thts office accordingly, discontinued.? 


e eThus Ifas the Mathematical Tripes divided nto 
. two parts ; and ths has surely arisen in the University 
t Although the Board were unable recom: upon the 
Se e oe pans at to tho final three days 
5 = piter Md rare goaded in 5 
Eds amount of favour on the Board. The how 
e ever, was Sond to be more difenlt ae er fet 
account of.the fmpossi forming 
op ieot of tue dev) al woe ical) by most of in 


of the question a of casa ys ; and 
e by tho cramer In 2884, 7 s and 1886.” Theseo armay 
. authonty of tbe examiners, and 


* [n the Pra: examination in Part III., in 2683, the examiners as oho 
was bliwe 


novelty. . 
hind tha offica shoald je revived at some fottre time, there will thare- 
os 9 ax vee only or Examines for the part of tho gfx- 
amination, vir m 1 the lest occasion of the examination telgng place in 
January. -e e . ° 








[Dec. 30, 1886 
a mathematical examination of a higher than has 
been known or could have under any 
system in which the candidates for mathematical 


honours were to be examined by the same 


pups hout For those who study mathematics 
or the sake of exact knowledge or mental discipline, and 
who propose to go forth into the world to follow pro- 


fessional or other careers, the first part secures all the 
old stimulus to industry, and gives to those who are suc- 
cessful the same stamp of intellectual distinchon as 
before: such students are released at the end of their 
third year to enter upon the active duties of their” lives, 
equipped with a sound understanding of the principles of 
the exact sciences, and with minds well trained to 
accurate habits in reasonmg and in the acquisition of 
knowledge. To those whose attachment to our science 
lies deeper, and whose studies have carrie@hem beyond 
its threshold, the second part, at the end of their fourth 
year, affords an opportunity o distinctiopef a higher kind, 
and one more sulted to their tastes : @o longer is the wise 
and thoughtful Pede Lope distanced in the Tripos 
race by quick and yri 

The wants of the candidate whose mathematical career 
closes with the last paper in Part I., and of the candidate 
whose mathematical life only begins from this moment, 
are equally provided for by-the new scheme. The order 
of merit relates to an examination that can it All 
the subjects included in Part I. are such as ought to be 
the common property of every one who has received a 
sound mathematical education ; and by the : 
examination in subjects which all the candidates should 
have read a list in order of mecit can properly be formed. 
The specialist for the first time is set free to follow his 
own tastes, and give his whole heart and time to the 


branches of mathematics by which he is attracted. The @ 


University permits him to select any subjects he pl&&ses 
from the whole rarge af pure and applied mathematics, 
and undertakes to examine him in them and award to 
him the credit he deserves'for his attainments. A per- 
fectly free choice is given Pally Hiec only to the one 
condition that,in orde ta ify himself for admission 
to the first cl he must not select allehis subjects from 
a single divisioit! 

But what to us x3 mathematicians is more than all, as 
bearing or he future of our science, is that now for the 
first time will it be possible in Cambridge for an able and 
earnest worker and teacher to interest and. engage his 

pils in hjs work, and found a school such as we are so 
Euniliar wKh in foreign Universities, where the presence 


been almost invariably marked 

by a succession cf illustrious pupils—pupils worthy of 
their master, and worthy to carry on his work. Think 
of the school of anthmeticiens founded by Gauss at 
Gottingen, and how impossible such a result would have 
been at Cambridge, dominated as she has been by the 
competition for plages m the Tripos! Great as has been 
the value to the University of the order of merit—as a 
imylus to industry, an encouragement to thoroughness 
in thematical study, and a paramount influence in 
r ing elections to. Fellowships at colleges where wo 
independent examination existed—it has yet been in 
recent years a deadly enemy to the ipud of research 
and the advance of our science. Throughout his whole 
career the student hat had to devote himself unremittingly 
to the work for his Tripos, taking up a fresh subject each 
t and often having to read wwo in one term. Jie 
could nevér pursue any subject far eno h to reach the 
really interesting portions of it, or offtain complete 
with by the : 


of a great professar 


results of an^ 
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command Aver its methods: he was always occupied 
with something new, starting afresh and gaining 
familiarity with new principles, new new 
modes of thought. any of the her, lecturers 
in the Unjversity were necessarily neg by the 
students: they could pay but scant attention to any 
subject which was not adequately ted in the 
Tripos, and efen in the case of the subjects which were 
so represented they were tempted to pass lightly over 
those investigations, however important, which frorn their 
length and character were unsuitable for reproduction 
in an examination. Now, however, all this is history. 
When a good course of lectures upon any high subject 
1s given in the University, those students who have 
attended the course will send in that subject as one on 
which they desire to be examined: it will, therefore, be 

perly ted by questions; and the subject will 

me one that will be in i studied year by 

year. It will efew be ible for any capable mathe- 
matician, by mea of his lectures, to gather pupils 
round him who will bring his subject into prominence, 
and make it one of special study in the University. 
It has been said that in mathematics we have in 
England generals without armies: the great men who 
are independent of circumstances have arisen among us, 
but where are the rank and file? It is my belief that 
the great obstacle to the existence of the rank and file 
has now been removed. : 

Whatever else it may be, Part II. is at all events a 
“limiting form? No wider choice of subjects could be 
given to the candidates; no freedom to the 
examiners, The schedule of subjects includes all mathe- 
matics: the examiners may issue any kind of list. By 
introducing numerous divisions into the classes they 
mag make it approximate as closely as please 
to an order of merit; or, on the other hand, they may 
make it merely a class list. They are empowered to give 
to their list just such a form as they feel justified in doing 
by the results of the examination. In the appointment 
of examiners, also, the limiting form has been reached, 
all four ras nominated by thegsame University autho- 
and holdingfbffice for one year only, 
ith respect to Part L,it may be that the ultimate 
form has not yet been reached. "There are some who 
think that, as in some other Triposes, the stfflents should 
have the option of becoming candidates at the end of their 
second yeaf* It would seem, also, that the range of sub- 
Jects is rather too restricted ; and, as may be inferred from 
what I have said near the beginning of my address, I 
should myself like to see the elementary portions of elli 
tic functions included in the schedule of Part I. Sti 
these are but o ei and I think that the prin- 
ciple of subjecting the candidates for mathematical 
honours to one and the same examination in compara- 
tively elementary subjects, and ing the list in order 
of merit, meets with eral appro 

A few years ago, when the old Tripos was exerting its 
stifling influence upon the higher mathematical stugies of 
the Universities, I felt disposed to welcome the abolition 
ef the order of merit as the lesser of two evils; but now 
that the Tripos is divided, and that the mathematician 
has his own examination especially framed for him, I 
should be sorry to see a modified class list substituted 
de the order e in Part I. A severe competition 
or places has great advantages of keeping the 
candidates closely efhployed, and extracting, from them 
their best work At present an immense amount 
of thoroughly good mathematical -work is done in 
the Univesity. We have-received from our predeces- 
sors a system under which the principles 8f mathematics 
are efficiently taughf, the powers of the students are 


* In the schedule for Part IL no subjects are ignored or favoured leas than 
so that by the new scheme provision is made for the growth of any 
may to tako root. : 


7 e 

exerted to the utmost, and upwards of a hundred persons 
each year ive a mathenmatical e@ucation which gs in 
some res unique. These are substantial advantages* 
which should not tly be jeopardised or exchanged for 
others that are problematical  Uifder any other system 
I think the quantity and the quality of the mathematical 
work done in the University would suffer. It should be 
remembered also that there is no subject in wHich the 
knowledge of a candidate can be so readilf fested by 
examination as in mathematics, and that in no other 
subject can the results of an examination be expressed 
with such cerfainty and accuracy by an order of 
merit. 

I believe there ark indeede but very few who have 
graduated in the Tripgs who would set s slight value upon 
the advantage which their mathematical ing has been 
to them throughout life; and on the other Mand I think 
that it has been an indirect benefit to ous scieakce that 
among those who have won distinction in public and pgo- 
fessional life there have always been some—and those not 
the least influential or eminent—who have passed through 
an extensive and thoro course of mathematical study, - 
and to whom our world: 
The fact that our resultg, unlike the conquests of astro- 
nomy end other branches of applied mathematics, can 
only be expressed by means of a language of their own, 
requiring years*of study, imposes of necessity such narrow 
limitations upon the numbers of our audience that we 
cannot bé insensible to the advantages of any system by 
which the power of .understanding and appreciating the 
beauties of our science is exten to others external to 
our own ranks. Under the new scheme these advantages 
are suf reani and, difficult as is the problem of com- 
bining 2 mathematical course for te many with the 
technical requirements of the few, I believe that a satis- 
factory solution rewarded the efforts 6fthe last eun 

ears I believé that the University of Cambridge 
Decocis a great cantref maena Al fuel ana d 
home of the exact sciences, and that it will be found that 
these objects have been attained without any sficrifice of 
the general efficiency of tht training received by the bulk 


symbols is no ferra incognita. ` 


of the candidates for mathematical honours. am 49" 
of the Tripo ^ durihig, 


On, a survey of*the histo 

the last century, @erhaps the feature that stands out 
most strorfély is the part played by the subjects df 
electricity and magnetism—their half-recognised existence 
before 1 their exclusion until 1873, and the effects 
which followed their restoration in that ygar. It was the 
extension of the dominion of mathematics over these great A 
and growing branches of physical science that broke 
down the old system. Electricity and ism be- 
came too important to be excluded; but when included’ 
the examination in its old form was too heavily weighted 
to exist. : * ^e 
The year 187748, in which the syndicateeof 1877 

endeavouring to frame a scheme *hat should relieve 
the strain of the exeessive competition without ee 
the order of merit, was perhaps the Most eventful peri 
in the whole history of the examination : it then became 
evident that it was im ible to retain the existing 
system even-in a modified form, and that a complete re- 
organisation of some kind was in@vitable. Although the 
frequent changes in the last few years have been pro- 
ductive of some inconvenience, I think it is fortunate * 
that the syndicate was so reluctant to propo3e any 
Sweeping changes, and that the present scheme has 
pme intqexistence as it has done—aot as the work of 


any influ peer but as the form which thé 
examination has of itself assumed under the of 
the actual forces at work in the Universit. e order 
of merit for the whole examination was not given up till 
it was clearly shown that its retepthon was gn ippossig 
pfity ; ve. on the other hand, Part I]. has grown up by 
2 3 of regular development, and peen, moulded into 
* 


-- 
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momen ceded all need of referring to the ori 


» 


[Dec. 30, 1886 





202 > : NATURE 

a a Ó€—À ———, 

its present" form by those most interested in pro- | any inducement to the mathematical student T continue 
motipg the highe® mathematical studies the Üni- | his reading after the Tripos. The fact that the student's 


*veralty. . 

Special reference also should be made to the “three 
days.” It will be refhembered that this preliminary por- 
tion of the examination was the principal feature of the 
scheme which came into operation in 1848. Both the 
subjects and the methods of solution.that may be em- 
ployed ate defined by a schedule, and only those who 
satisfy the examiners by their performances in these three 
days are admitted to the subsequent s of the 
examination. It is very sin that*an arrangement 
devised so long ago should not only still continue in 
force, but even be regarded byf some as the most 
orouenly agtisfagtory portion of thg whole system. The 
framers of this scheme and schedule might well have been 


preda of thé'asting character of their work if they could 


ve ldown tat it would outlive two sets of University 
statutes, and, amidst changes on every side, remain 
unchanged for forty years. 

The early history of the Tripos and its gradual develo 
ment into an examination by written answers, and finally 
by printed papers also, are espeCially interesting in these 
days, when the merits of the ination system are so 
highly appreciated, and its adoption is so um The 
Senate House at Cambridge is the cradle of the modern 
form of examination in England. . 

In connection with the Tripos there is ong matter of so 
much importance that I cannot pass over it entirely with- 
out mention. I mean the influence of the system of 
private tuition. I believe that while there is an order of 
merit it will always be a great assistance to the majority 
of the candidates to read with & private tutor. athe- 
matics is a difficult science; and when ẹ considerable 

e of subjects has to be traversed in a compara- 
tively short tife? and the knowledge of the candidate has 
to be finally tested by an examination as Part I. of 
the Tripos, it cannot fail to bea advantage to him 
to have hís difficulties explained, his path. smoothed, and 
his skill iñ working out problems developed, by an expe- 
rienced private tutor specially fhterested in his individual 

The system of private tuition has been objected 
to two points of view: (1) *because it is unsatisfac- 
tory that the jnstruction which is vajued most higy by 
fhe student should be teceived from his pfivate tutor 
instead of from college lecturers or University profes- 
sors; afid (2) because the student who has followed im- 
plicatly, during yis whole undergraduate career, the minute 
directions of one man with regard to his reading, is placed 
* after his degree, when he is deprived of his guide, in a 
very Eyed) rid med for pursuing further mathe- 
matical studies. "lhe first objection does not concern us 
here : my own feeling 1s, as I have just said, that, when- 
ever, an order of merit &xists and the competition for 
places isgxeen, the services of private zutórs will neces- 
sarily be called into requisition. The secand objection 
eisene whith is of far more importamce to our sci 
There can be no qu@stion that, brliant and eminent as 
have been the greatest of the privatetutors at Cambridge, 
one result of the system has been that many of the ablest 
students have been left after graduation not only without 
an ee of the way to follow up the study of the 
subjects of which they had learned the elements, bgt even 
* without any taste or inclination to do so. The private 
tutors"manuscript and verbal instruction had super- 
es Rice memoirs, and 
e nascent wrangler knew nothing of the world o 
tnathematical literature or:of the modes PEN S 
Oe other hand, it is only fair to say that the amount 
Sf mathematieal knowledge acquired by the best pupils 
from their private tutors in the, course of their under- 


graduate cageer was wonderful; and that till quite 
© recently neither the ülsersity nor the colleges offered |. 
a E 2 ò e 
: Lj] 
: : - 
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horizon should have been bounded by the Tripos, and that 
his training should have been directed with the view to 
iving hif skill in working out questions rather than to 
eveloping his taste for the science he was st&dyipng, was 
principally the fault of the system as a whole; but it was 
certainly intensified by the complete subjection of the 
pupil to the course af reading placed before him by the 
rivate tutor. . A student whose interests and aspirations 
been at least held in check, and perhaps entirely 
stifled, throughout his whale undergraduate career, was 
general too subdued or helpless to be able to make 
use of his freedom when the examination was over. 
Under the new scheme the private tutor still occupies 
in the main his old position with respect to Part I., 
although, of course, the higher places in examination 
have much less significance than before. ith respect to 
Part II. it is quite different. No a t is made by 
rivate tutors to teach these highgr subjects, which 
th from their character and extent, are clearly unsuited 
for private tuition; and the students are compelled to 
rely upon the lectures delivered in the colleges and Uni- 
versity in their preparation for this final examination. 
Thus, in thei: fourth year they are brevet into contact 
with the leading mathematicians in bridge; and 
when the examination sets them free t pange eir own 
studies or researches, they start on their *new career 
fresh from the best teaching which the University 
affords. 
Although the subject of my address is the Mathemati- 
cal Tripos, it may be regarded as still falling within my 
ovince to refer to other changes that have taken place 
in the University for the purpose of encouraging origi 
mathematical work. Fourteen years Trinity College 
invited mathematical candidates for Fellowships to #nd 
in, before the examination, dissertations upon any sub- 
jects of their own selection. It was announced that these 
dissertations, if of decided ment, would be 
taken into account in the Fellowship election, together 
with the results ‘of Sef HIANIUD examination. Not 
only have these dissertalons been of te greatest value 
in guiding the clfpice of the electors, but many of them 
have been important contributions to mathematical litera- 
ture! Thegexample of Trini Coll has been re- 
cently followed by St. John's College and King's College. 
The Smith's Prizes, which for a great number «f years had 
been awarded by a special examunation, are now awarded 
annually fot mathematical dissertations, the candidates 
being free to select their own subjects. is new scheme 
the Senate on October 25, 1883, and the first award 
of the prizes under it was made in 1885. Powerful induce- 
ments are, therefore, now held out by the University and 
some of the colleges for the best students to devote them- 
selves to original work. The importance to our science 
of these direct incqntives to research cannot be over- 
estimated., They come into operation as soon as the 
stim of the examınation is removed, and, instead of 
restiff upon their laurels, the ablest mathematicians of 
the year are induced to concentrate their powers npon g 
ande subject, just at the time when they are undaunt 
by any amount of hard work, ‘when their stock of general 
mathematical knowledge is freshly acquired, and when 
their minds are flexibles vigarous, and free from care. It 
ig indeed strange to look back upon the changes of the 
last few years, and to contrast the encouragement nqw - 
e 


dimse:tations which have subsequ&ntly been prin 
emolr on ea een 
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given to mathematical research with the indifference, or 
even worse, of twenty years ago.! e 

I cannot close my address without s& a few words 
upon our Society. We were founded in 1865, and so to- 
day we attain our majority. I think we can Mfely say 
that we have steadily and uniformly kept to our single pur- 
pose of promoting the advance of mathematics. We have 
published sevdhteen volumes of Proceedings, and every 
paper we have printed has been subjected to a rigorous 
examination by two referees. We y have a history 
to look back upon: familar presences among us—De 
Morgan, Clerk Maxwell, Chiford, Henry J. 5. Smith, 
Spottiswoode—have passed away ; and for most of us this 
very room 18 full of associations with those whom we shall 
see no more, I should like before concluding to formally 
express our gratitude to our two Secretaries, Mr. Morgan 
Jenkins and Mfr. Robert Tucker, who have served us so 
faithfully almost from our foundation, and to whom the 
suc devetopPment of our Society has been largely 
due. I will not uffer any aspirations with fen to 
our future : we shall never be a great Society in numbers, 
but we can continue to do what we have done, and to 
pele no effort to encourage the advance of mathematical 

ence. 








THE INTERNATIONAL COMMITTEE OF 
WEIGHTS AND MEASURES 


HE results of the scientific investigations made under 
the directions of the Comité International des Poids 
et Mesures at their Bureau at Sèvres during the past year 
are stated in vol v. of their “Travaux et Mémoires,” 
ecently published (Gauthier-Villars, Paris, 1886) under 
the authority of the Director of the Bureau This volume 
confuns the following papers :—“ Note sur l'étallonage 
des sous-divisions d'une régle, sur l'étude des erreurs 
progressives d'une vis micrométrique, et sur le calibrage 
des thermométres,” by Dr. O. J. Broch; * Étpdes ther- 
mométriques," by M. Ch. Ed. Guillaume; “ Etudes sur 
la balance,” by Dr. M. Thiesen ; “Sur quelques analyses 
chimiques faites pour le Burea* International" by M. 
Tornoe. The two latter memoirs, howewgr, are published 
under the nsibihty of their authors. 

ln the method of calculating the errors of the subdivi- 
sions of a standard measure of length, or of @librating a 
thermometer Dr. Broch has followed the celebrated 
astronomer"P. A. Hansen; but he has endeavoured to 
render Hansen's method more simple; agd he has 
abbreviated 1t and reduced the number of observations, 
without increasing the probable error of the results ob- 
tamed. Convenient tables of equations are given for the 
more ready application of Hansen’s formula, and also 
examples of an abbreviated method for calculating the 
several lengths of the decimetres, centimetres, and mulli- 
metres on a subdivided standard metre. 

The second part of this Note deals*vith the p ssive 
errors of the micrometer-screw. As each int to be 
measured on a linear standard is contained with, two 
ljes, we have to pass by successive turns of the micro- 
meter-screw from one line tothe other. Each line in turn 
is bisected by means of cross or of parallel webs ; and not 
ud the personal errors of bisection have, of course, 
to allowed for, but even small errors in the micro- 
meter-screw itself have to be corrected. Examples of 
such corrections are given in this note. In considering 
tffe progressive errors of micrometer-s we are not 
sure that Dr. Broch has sufficiently, however, investigated 
the variation in the amounts of such errors owing to the 
wear of tle screw. A 

In the third part of the note is given ‘an explanation 


e 
1848-72, 


| tubes or ther'nometer-stems, and of afplying co 
to the calibrated lines. The method of interpolation by ¢ 


of an abbrexjated method of calibrating graduated glass 


ions 


differences is also discu and simplified. 

Dr. Guillaume, in his “ Etudes chePnomeétrige ” con- 
tinues the thermometric work which was begun by Dr. 
Benoit, and by Pernet at this Bureau. It is requiwed of 
all standard thermometers verified at the Burear, that 
the? should carry the fundamental points o° arti*roo' C. ; 
that they honl: have a total length of as mùch as 70 
centimetres, the diameter of the stem varying from 35 to 
5'5 millimetres; ånd that each division should be nearly 

millimetres in length. The testing of the thermometers 
includes the three disthct operasions :— 

à Division and cagbration. * o. 

2) Determination of the coefficient of pressure (when 
the thermometer 1s placed alternately in a fertical and 
10 a horizontal position). e. $ 

(3) Determination of the fundamental points and gf 
the mean value of each degree. 

It 15 with these operations, as well as with the actual 
verification of certain gandard thermometers at the 
Buredu since the year 1883, that Dr. Guillaume now 
deals. The paper is an interesting one, and all the ob- 
servatigns are printed in the fullest detail Particularly 
in that part of this paper which discusses the vamations 
in the reading? of thermometers by time and circum- 
stance, there is much to be learnt. 

Of late, attention has been given, especially in Ger- 
many, to the land of glass best adapted for thermometers, 
the zero-points of thermometers made of some kinds of 
glass, being found less likely to alter by age like ordinary 
thermometers. A careful analysis made by M. Tornoe 
of the glass used for the bulbs of to of Tonnelot’s 
thermometers used at the Bureau, gave the following 

oe 


results :— . 
" Hard glass Plate glass 

Siica ... 5 - n 71°52 60 & 
Sulphuric acid o 7a 0 37 
Chlorine : ate haces oe — 
Peroxide of iron "s 2 0°22 -— 
Lime .. A ; ii 14°55 544 
Soda ... š ee: ; 10 81 
Potagh on n s 3 0'37 655 , 
Magnesia . . 3e tracey =, traces 
Protoxide ff manganese *.. traces I 
Oxide of lead ... T zx — IS'I2 
Alumina ots i A — > 
Alumina, with traces of tron and 

manganese ... D 2. 0°87 


The analyses of the stems of the thermometers showed * 


somewhat different results. 

The memoir by Dr. Thiesen, “ Études surla balance,” 
continues the excellent work on the construction and 
use of the bajance which was “originally at the 
Bureau by M. Merek. In the “Théorie générale de 
l'équilibre statique de la balance,” and*in the “Calcul ds 
Péquilibre de la balance,” Dr Thi has *discussed e 
the conditions which affect the equibnity of a balance, 
and also has investigated the effects of outside influences 
dunng weighings, as those arising from currents of air 
and Fom changes in the condition of the air; and from 
electncal disturbances, magnetic’ and iadiometsic. A 
good balance may be relied on to o'oor- mgr. in the com- 
parison of two standard kil e weights, but outside * 
influences increase the probable error to + 0'004 mgr 


* The labours of the Bureau bave been particularly de- xz 


woted to 


e perfecting of exis methods, and they 
have 


ed in the attainment of far higher a i 
weighing and measuring than was thought to be posse, 
or necessary, even ten years ago. frust that the 
labours of the Comité may soon be crowned by the com- 


pletion of the international metrs standards of length, | 


d weight, for which'all their present investigations are 
preparatory. œ . NP 
P e 
. 
* 
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officiate as superintenflent, 


TYE annual meeting of the Association for the Improvement 
of Geemetrical Teaching will be held on Friday, Ji 14, 
"ur the 


1887 (1130 a.m.) at University College, Gower Street. 


afternoon meeting (2 p.m.) the followimg papers will be read :— 
** On the Teaching of Modern Geometry,” Rev.G. Richardson ; 


“The Modern Treatment of Maxima and Minima," Rer. J. J. 


Milne; and on- i P bii qnia Point of View," 
are open to all who are 


G. A. Storey, A.R.A. The meeti 
interested in the objects of the 


- 


OUR readers will be interested to hear that at the meeting of 
+ the Bitish Apsociation recently held in Birmingham, a more- 
ment was origmated in the Committee of Section "nr 


having for its object an application to Government for a 


grant ont of the Civil List to Mr. Thomas Bolton of Birming- 
ham, whose important services t@ science as a naturaljst and 
microscopist have long been well known and appreciated. A 
memorial setting forth Mr. "Boltdh's claims was prepared by 


Mr. W, R. Hughes, late President of the Birmingham Natural 


History and Microscopical Society, and Was ‘signed by Sir 
J. W. Dawson, the President of the British Association, and by 
a large number of eminent men of science. It also received the 


signature of the Mayor of Birmingham. The memorial was 


recently presented to Lord Salisbury as First Lord of the 


Treasury, who has recommended that Her Majesty grant Mr. 
Bolton a Crvil ion of 50. per annum. 

- THE finest of all Japanese botenical boofs is the Honzo 
Dufu It is alse from a scientific point of yiew tho most valu- 
able, inasmuch as it conteins excellent coloured figures of no less 
than 1500 species of Japenese planta, of many of which there are 
no other lished representations. Franchet end Savatier, in 
their “ Enumeratio plantarum in, Japonis sponte nascentium,” 
quote throughout the copy in their possesion, which was not, 

ee, quite complete. It is in gmety-six volumes, or rather 

* livraisons, and is rare even in Japan. jj was prefaced ?& 1828, 
dat only the Gfst six Jivrasasns have ever been pri@ted, and the 
rest only exists in hand-made copies. It has long been desired 
to obtafh a copy for the library of the Royal Gardens, Kew, and 
this wish has af length been gratified by the kind liberality 


of Mr. Tokutaro Ito, grandson of the well-known Japanese 


* botanist, Keisuke Ito. Mr. Ito is now studying botany at the 
University of Cambridge, and lately communicated a revinon of 
, Japanese Berberisacee to the Linnean Society, of which he has 
recently been elected a Fellow. The Kew copy of the Honro 
Dsuffa is bably the finest to be obtained inYapan. It came 
from the library of,Senator Tanaka (himself a distinguished 
e D¢fanist), who, with extraordinary generesity, placed it at "the 

2" disposal of Mr. Ito fd presentation to Kew. 
In the Annalen of the Vienna Natural History Museum, Herr 
von Pelzeln and I'r. von Lorenz have just published the. first 
e of a series of articles on the types of birds contained in that 
Museurf. This cannot fail to be of the greatest use to students, 
e Who often require to know the present resting-place of typical 
specimens. Following the Cuvieran arrangement as adapted 
we by Gray in his '' Hand-lmt of Birds,” the authors present, as & 
© © frst instalment, a list of the types of the Acciptref gnd Tents 
‘estres. The chief interest naturally centres round the species 
by Johann Natterer in Brari, for nothing more 
. wonderful is known in the history of ornithology than the way 
in which Natterer’s collections, mad in tle early part of the 
» € fresenteentity, still remin the basis of our knowledge of the 


ornithology of that country, and, notwithstanding the subse” 
e 


|^ NOTES MC 


Mz. -C. L. Gnmesnacn, dately geologist fo the Afghan 
° . Bofndary Commission, and deputy superintendent of the Geo- 
logical Survey of India, has been appointed by the Viceroy to 


quent efforts of travellers, there are numbers of Brazilian species 
obtained by Natterer alone, and unrepresented in any Museum 
except that of Vienne. — Curiomsly enough, too, the Vienna 
Museumglso possesses several of Latham’s and Shaw’s types, 
founded on the specimens in the Leverian colle&ion, and par- 
chased in 1806, The value of a type was not understood in 
Engiand so long ago as 1806, and the specimens were allowed 
to leave the country, to find a home in Austria. Such would 
scarcely be permitted now, under the enlightened Management 
of our authorities at the Natural History Museum at South 
Kensington, who are doubtless mindful of the disgrace attaching 
to the British Museum in former years, when that institution 
allowed the whole of the Gould collection of Australian birds, 
with its 300 types, to go for 10004. to America, where it now 
lies, scarcely heeded, in the Museum of the Acsiemy of Natural 
Sclences of Philadelphia. Let us hope that the Gouldian types 
are better looked after in the Phradelphis aMaseum than so-ne 
of the types of Du Chaillu’s Gaboon Species, which are no 
longer forthcoming, to the np small embarrassment of ornitho- 
logical students. f 

PROF. MENZBIER has recently published, in tho Buletin of 
the Society of Naturalists of Moscow, an account of the birds 
collected by Mr. Zaroudnot, a Russian naturalist, who hes been 
exploring the oasis of Akhal-Tekké, the Kara-Egm desert, and 
the adjacent mountains, in Centrel Asia, The want of funds 
appears to have crippled ‘the efforts of the traveller to a greai 
extent, but he managed to procure 184 differen? species of birds, 
though his observations were confined to the summer months- 
and early autumn. Mr. Zaroudnoi found several rare species 
nesting, and besides his own observations there are some inter- 
esting scientific notes from Prok Menzbier's pen. We are 
informed that the traveller hes recently prosecuted a 
expedition into Khorasan and Northern Afghanistan, the results 
of which may be expected to be of considerable importance to 
roologisis. i 

THE Ax, which is the journal of the American Ornithologists’ 
Union, and answers to ou? English Zis, hag just completed its 
third volume, under the able editorship of Mr. J. A. Allen, who 
is the President of the American Ornithologists’ Union. The 
present volune abounds in interesting memoirs, and fully 
maintains the high standard of the journal The Union now 
numbers 46 active members, 112 associate membMs, 26 foreign 
members, apd 59 corresponding members. The Committees 
on the ion and Geographical Distribution of North 
American Bitds and for the Protection of North American 
Birds bave both done excellent service during the post twelve- 
month. 


Mr. G. H. Hinssy, of Hobart Town, bas forwarded us a 
useful list of the birds of Tasmania : 178 species are found in the 
island, but the anthowis apparently unaware that several Tas- 
manian birds to which he gives the same scientific name as the 
Austggiian species are considered by recent writers to be peculiar 
to Tasmania itself. à » 

A RECENT issue of the Yapan Weekly Mail contains a report 
of the Japen Educational Society, an association founded to 
bring together persons interested im education, to assist in its 
diffusion, and to improve and advance education in the country. 
Besides general and ordinary meecingy in furtherance of the 
objects of thg Society, members ace frequently sent to varifus 
localities at the request of local educational stitutes for the 
purpose of delivering addresses or lectures, Thirty-three mum- 
berseof the mewoirs have been published, the t&al number - 
printed being 100,000. In additions books under the title 
“ Hints to Educators " were pablisted, and 7000 copies printed. 
The number of members is 3000, ard a prince of the Imperial 
House is President. 

e * . 
*e 
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UxDE the title of a Descriptive List of Native Plants of 
South Australia recommended for Cultivation,” Mr. J. G. Otto 
Tepper, F.L.S., has reprinted in pamphlet form some notes 
that apparently appeared periodically in Adelaide, As% reason 
for publishing he list Mr Tepper says :—'' At the rate South 
Australia and its sister colonies are progressing in civilisetion, 
the time can easilf be foreseen when for long distances from any 
centre of population not a mark would be discoverable where 
any one could view the native vegetation in its natural state. 
Owing to the very local distribution of many Australian herbs, 
shrubs, and trees, there is even the possibility that they may be 
entirely extirpated, caused by ruthless and ill-judged clearing, 
depasturing of domestic animals, choking by introduced weeds, 
and the diminnton of the moisture in the sail by the first two 
causes. Few atf€mpts are made to cultivate any, so far as we 
know, though a few (for example JXewsesya monephylla) Lave 
already found the to the favour of gurdeners, who, 
perhaps, do not even know that these plants are indigenous.” 
The list consists of a number of plants belonging to very dif- 
ferent natural orders and of very different characters, such as 
herbs, trees, shrubs, &c., as may be instanced by species 
of Meaembryanthemum, Viela, Acacia melanoxylon, &., &c. 
To each plant its habit and size are given, a short description of 
the leaves and flowers, time of flowering, and nature of locality 
where found. The descriptions, however, are by no means 
equal in point of detail, some being considerably longer than 
others. To some%f the plants the natural orders aro stated, 
while to others no mention whatever is made. No references 
are made to the uses of the plants, and no kind of arrangement 
of genera has been adopted, either sdentifically, alphabetically, 

wor in any other way. The list may be of use to those for whom 
it has Been written, but it would have been more valuable if 
some arrangement had been adopted by which any given plant 
could have been found without wading through the whole nine- 
teen pages. 

Mz. STEVENS, the Queensland naturalist whose visit to the 
Veddas of Ceylon wg have already€mentione, addressed a 
recent meeting of the Asiatic Soclety of Ceyld& on this little 
known people. He found the time at his disposal on his first 
visit too short to investigate satisfactorily the problega of their 
origin, but he intends going amongst them for another six 
months on his affproaching return from India. He kas offered to 
live with them for a year or two if such a long absenge from his 
other duties can be arranged. He regards the popular notion in 
Ceylon of the Veddas as a cruel, vindictive, suspicious people as 
wholly erroneous. He found them tmthful, hospitable, and 
honest, bat they exhibit a marked aversion to Singhalese and 
Tamils, They are very peaceful, and hence a European can 
* travel amongst them in perfect safety and freedom. They have 
a language of their own which the Singhales do not understand, 
and of which he collected & considerable number of words for 
examination by Oriental scholars. They are expert archen,g@pd 
can send an arrow completely through a wild animal Mr. 
SteYens would prefer to face a rifle in the hands of an experlenced 
person at fifty yards’ distance rather than a Vedda armed with 
his bow. They have no idea of boilmg anything ; they use the 
fire-drill, and they appear to have had sefficent knowledge of 
working in metals to supply themselves with weapons. He 
questions whether there are 500 Veddas in all Ceylon, so that 
soon it will be difficult to find a real one. Hence he urge’ the great 
importance to science of a thorough study now of their language 
and habits, Degnonology is, he thinks, an incorrect term to apply to 
their religion ; it is, rather, “ Kapuism.” They do ‘not believe in 
the existence of any injurious or malevolent spirits. Once a year 
the whole of a Vedda encampment make a propitiatiqn ; it is 
not worship, but simply d propitiation to the eight or nine gods 
of theilg pantheon. They divide themselves into gight clgns, 

e 4, 


which rank in È kind of social gradation, @epending, in sqne 
instances, apparently on their traditional origin. He obtained 
skulls of representatives of seven of these clans. Throughout 
the address Mr, Stevens constantly on the tentative 
nature of his investigations so far. His facts, ' or, rather, sup- 
posed facts," are entirely unverified. They require assorffhent 
and examination, and he urges societies and gudents in 
Ceylon to undertake the work. It is greatly to be hoped that 
Mr. Stevens himself may be able to carry out his project of 
residing amongst the Veddas for a prolonged period, and study- 
ing them from the inside, and, in a certain degree, as one of 
themselves, One of his filets requires no verification, viz. that 


he can live and travel angpngst them with safety, gnd that he , 


has the capacity for making friends of them. : 

M. DE QUATREFAGES, at a recent meeting of the - 
cal Society of Paris, advanced the theory with fegard to the 
migration of peoples at a remote period of antiquity, which, af 
a subsequent meeting, was discussed and approved by M. H. 
Chevalier. The theory ts these migrations were due essen- 
tially toethe gradual increase of cold in the northern regions, 
which fotced the inhabitants tg wandef to the south in search of 
a more temperate climate. M. Chevalier quoted certain pas- 
seges from the Zend Avesta, which, he argued, corrob6rated 
this theory. 

A PROSPECTUS has been issued by the Council of the '* Loch- 
bule Marine Institute ” on the Isle of Mull, recently established 
under the auspices of the National Fish Culture Association, 
setting forth their objects. One of these is to incubate herring- 
ova to re-stock such locations in Scotland as have been depleted 
of that fish through the action of fishermen "n. exhausting the 
supply under the belief that they were general igstead of local. 
Meteorological and other observations are also to be carried out 
under the direction of Mr. Anderson Smith. 

Dx. FOREL sends,ns the following list of recent earthquakes 
in Switzerland :—December 16, 16h. om., at Sernen'"Unter- 
walden); 22, oh. 3m., 4h. 20m, and 5h. 30m, at Pontresina 
(Grisons), all Greenwich time. 

WE hawe referred on 


when the late Exhibitions at South Kensington have closed and 
the supply of food is cut off This year their number has’ been 
larger than ever, and shortly after the terminatipn of the late 
Colonial and Indian Exhibition the rats, desperate with hunger, 
invaded every part. During the summer nothing would induce 
them to enter traps, whereas now they rush in as fast as they are 
set, and not until they have devoured the bait do they seem to 
realise the fact that they are prisoners,gwhen they seek deliver- 
ance in'their usual Mld fashion, During last week their qavingy 
for food culminated in a fierce onslaught upon one another, 


ll 


eral occasions to the [rires 
number of rats erhich emerge from varieus parts of ‘the building e 


which Was evidenced by the piteous cries of those being dtvoured.e e 


Their method of seizing their victim is to sftidenly make a mid 
upon one weaker or smaller than themselves, and after over- 
powering it by numbers, they tear it in pieces, At the present 
time there cannot be found a single rat in the building. 
Sg far this is satisfactory, as the large numbers bred during the 
summer wf thus become exterminated. __ 

AT present the city of Worcester possesses a public free library 
andsnatuoral history museum in one building, and a Government 
schop! of art another. It is proposed to celebrate the Queen’s 
Jubileo by establi 
Institute in a central position in the city, in which the existing 
library, museum, and school of art will be and to unite 
with them in the samo buifling a school of science and 


i an institubon to be called the Victorie ° 


oa 


an at gallery. The cost js estimated &t 18,000/.,°of which @ e e 


theeCorporaion have 


J 7oo004., and the old site and other 
soprees of income will 


only akput 5o00 to fe raised by 
* . 


b 
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pubjic subscription. € A considerable portion of Éis amount has 


* already been raised, 


A LATE issue of thg Batavia Dagé/ad contains a report of a 
paper read by Dr. Cornelissen, of the Java Medical Service, 


before the Society for the Advaucement of Medical Sclence of 


java, en his researches in Acheen, in Sumetra, into the causes 
of the dreaded disease dert-tert, known aa dakke in Japson—e 
species of elephantissis. Dr. Corneljesen comes to the uner- 
pected conclusion that it is infectious, and ip propegated by 
bacilli. He accordingly recommends a thorough system of dis- 
infection in hospitals and troop-ships where patients suffering 
from this malady have beer? kept. The theory has cansed much 
excitement im Ja% and the nelghb rin; regions where the 
disease prewgils, for it has not hitherto been suspectel that it 
was Dr, Cornelissen’s theory, however, does not 
appear to be fenerally accepted in Java and the Straits Settle- 
honts. 

In the current number (27) of A-rctersions-o Reconnaissances 
of Saigon, M. Aymonier brings do 2 conclusion his notes on 
Annam, the particular province dealt with being Khath-Hoa 
The most interesting part of the paper is the sketch of the so- 
called savages, or Mow, inhabiting the mountaifls of the 
province, These papers have now been rumning through many 
numbers of the periodical, and are encyclopsedjc in their nature. 
M. Aymonier is, beyond question, the greatest living authority 
on Cochin China generally, and he undertook prolonged jouineys 
Into various parts of the country with a view to perfecting his 
information for this series. His original intention was to explore 
the whole coast of Annam up to Tonquin, bat the rebellion of 
1885, which resulta in frightful massacres of missionaries and 
native Christigng, prevented him from carrying out this project. 
Accordingly in his ‘‘ Notes” he has been €ompelled to omit all 
reference to the ancient kingdom of Ciampe, as well as toe 
great part of Annam, and to confine himself to the two great 
southeri? provinces Binh Thuan and Khanh-Hoe, which stretch 
from Clampa on the coast acros#to Cambodia, Capt. Réreillére, 


ne ey e rae d rapids in a gun- 
e boat, describes a voyage on that rfver in a steam-laungh. The 


© pertmentsof research fhat the Coupcil appear justified in this 


Melkong cam scarcely be to be sinew river to’ geograph: 

* inasmuch as the greater cmn course was lescribed with 
great minuteness in tho work recounting the details of La Gree 
and Garnier’s expedition from Selgon along the Melkong to the 
Yangtzze, pubfished ten or twelve years ago. Father Azromar 
describes the Stlengs, amongst whom he lived between 1861 and 
1866, and gives a vocabalaiy of their language. The Stiengs 
form one of those wild tribes which inhabit the mountains 
between Cochin China and Tonquin on the east and Laos and 
Siam on the west, THÈ writer thinks they have no ethnic 
affinity®with the Mongol family, mainly*besing his opinion on 
differences ın language and manners. e 


. PERHAPS the mest important point to be noticed about the 
Perthshire Society of Natural Science, the Proceatings of which 
for the past year we have recerved, is that the present method of 
publication has been gbandoned. For six years past the Pro- 
caedisfes have, for the most part, been reprinted from the repows 
of the meetings which have appeared in a local newsfaper. But 
the selection and arrangement of matter most suited to a news 
paper were not always the best adapted for the Proceedings of a 
scientific Society. The Council have, th decided to 
commence s new series of riduce ciat Jin which 
Fill be specially printed for the Society, under the supervision of 
a publishing” i An examination of the Prøcesdings 
now before us certainly reveals o muah activity in many &e- 


resolution. It is especially noticegble that he papers 
read refer, *almést withogt-exception, to local investigatign 
e e 
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—in our judgment the most valuable and instructive work in 
which the members of such a Society could systematically 
engage. Thus, we have some notes on a collection of nests 
and ogg? presented by a local landowner; a h descrip- 
tion, by several hands, of the natural history o Kimnooll Hill, 
under the heads of Introductory, Geology, Flowering Plants, 
Ferns, Mosses and Fungi, Insects, Mollusce? and Vertebrates, 
and many others of the same kind. Dr. Buchanan White's 
address this year, as last, urges the improvement of the museu n, 
with a view to securing mare space for the exhibition of the 
collections. He dwells on the value of a properly selected and 
arranged museum es an educational medium for the members o f 
the Society, and, quoting the words we used last year in regard 
to this subject, thar a local museum, to be of the fullest value, 
should be made as complete as possible, he exPlains what degree 
of completion he expects such a museum to attain, 


' ose 

Wr hare received the Proceedings of he Holmesdale Natural 
History Club, with its home at Reigate, for 1884 and 1885. 
The papers are of a very general kind, ranging from the con- 
tinuity of protoplasm to the wild animals of South Africa, and 
from mahogany to the Yellowstone National Park. Students 
will probably turn with moet interest to two papers by Mr. W. 
H. Beeby on recent additions to the flora of Surrey, Mr. 
Tyndall's meteorological notes for the two years, and Mr. Cros- 
field’s paper on the geographical distribution of wild plants in: 
the British Isles. . 


Tux Town Council of Bombay has unanimously resolved that 
the municipality must bear its share, with the Government and 
other public bodies, in the expenses of the establishment of & 
technical school and = sum of 5000 rupees was voted 
purpose at a late meeting. The scheme is one drawn up by 
Dr. Cooke, Principal of the Poona College of Science, and ex- 
plained by him to the Council, The skilled artisans, he said, 
turned out by the school would be a benefit to the country and 
to the municipality dika 


Tux additions to the Zoological Society’s Gardens during the 
pest week include an Indian Rhinoceros (RAdsoceros unicornis d) 
from ig, presented by the Maharajah of Cooch Behar; a 
Tiger (Fehr teris 4) from India, presented by the Zoological 
Gardens, Calcutta ; a Chanting Hawk (Melierag musicus) fom 
South Afca, a Red-throated Diver (Colymbus septentrionalis), 
European, presented by Lord Lilford, F.Z.S. ; a Short-eared 
Owl (Aso breckyotus), Britsh, presented by the Rey. Hubert 
D. Astley, F.Z.S.; ten Moorish Geckos (Zarentela manri- 
tanica) from the borders af the Mediterranean, presented by 
Mr. J. C. Warburg; three Zebus (Bes indicus ó å d) from 
Indis, a Montagu’s Harrier (Circus cinerucews), European, 
deposited. 4 
= = 


Cad OUR ASTRONOMICAL COLUMN 


THE SPECTROSCOPIC METHOD OF DETERMINING THE DIS- 
TANCE OF A DOUBLE STAR.—Mr. A. A. Rambaut, m a pe 
communicated to the Royal*Irish Academy on May 24, dis- 
casses at some | the possibility of determining the distance 
of a double star by measures of the relative velocities of the 
components in the fine of sight by means of the i pretences 
Of course, as soon as Dr. Huggins had demonstrat thet it was 

racticablg to measure the rate of approach or recession of @ star, 
it was seen that it would be at least theogetically possible to 
determine the distance of a star by this method, but Mr. Ram- 
peut does not merely repeat the suggestion, buts examines the 
conditions of the problem that he may ascertain what chance there 
is of putting it {nto successful on. His first step is to 
find the value of IF for the sa: te star of pof Accu 
TI being*the parallax in seconds of arc, and F the velocity of 
motion in the line of sight expressed in miles per second. The 
resylting formnla is— R 





the 
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where @ denotes the angle between the tangent and major axis, IO 20 I1 46 1201S. 99243 02177 58 
Mad QUEUE emen oe ot eles cur The brig! at the time of di is akena nud 
y denotes the angle between the plane of orbit and tangent 
plane tasphere, : " 
P denotes in ASFRONOMICAL PHENOMENA FOR THE 






years, I 
/ denotes mean motion of earth in miles. 


This equation therefore ee and K 
d only on the and the angular elements 
om tg i LE the other may at 
once be determined. If & be greater than unity, then either V 
must exceed ten miles per aecond, or II one-tenth of a second of 
arc If, then, the pe show the lines in the spectra of 
both stars to be abyplutely coincident, it follows that the parallax 
must exceed o”'r, and the star will y investigation. But if 
2 measurable displacement be noti V can be determined, 
and the wit ow at once. So that ''all double 
stars for which 4 is at an greater than unity may be said to 


ls here employed.) 


sets, oh. 38m.* ; decl. on 


WEEK 1887 JANUARY 2-8 


(FOR the reckoning of time the civil dey, commencing at 
Greenwich mean midnight, counting the hours on to 24, 


meridian, 2° 25’ N. 


3 . 
41 Greengsich on January 2 o š 
Sun rises, 8h. 8m. ; souths, CIE EA mE tar 
decl. on meridian, 22" 55' S. : Sidereal Time 


22h. 49m. e. 
Moon (at Pei Quarter) rises, r1h. 56m.; souths, 18h. 


Sugiet, 


be within mea*urable distance either by the pic or | Planet Rises Souths Set» Decl on maridan 
the trigonometrical method.” If, however, & be less than unity, M Gat » d ài dis 
the star may still chance to be within a mea urable di for nr aae. Don JS SESI 23 71 z 
V may be small either from the small linear dimensions of the Maa ci ne dici ES S 48 2 I S 
orbit or the length of the period ; bat if & be smaller than unity, uo ee e ut a 2i - 
and P be large, then we at once know, ‘with a certainty [epher A A ID 4s 71 sae a 22 H & 
which the mere failure to measure its parallax trigonometrically eae 16 35% +. 040 45 + 49 ^. 
could never reach; that the star is at an inconceivable distance du. ck CAE GN is that of the preceding evening and the satting 


from the solar system.” Mr. Rambaut next proceeds to deter- 
mine 4 for some 39 stars, the elements of whose orbits he takes 
for the most Houzeau's '* Vade Mecum." Ir the case of 
five only does it exceed unity, viz, a Centauri 6 023, Sirius 5:400, 


709 Ophiuchi 1*270, » Cassiopeise 1'247, and y Coronm Australis | Jan 8 Mag. 

I d Of these the has been determined for all io 

but last named. star, the com ts of the pair being of e 

early egual magnitude, would be well adapted for examination by | 4 .. u Ced e4 on 
the spettracopie method if one of the new giant telescopes were it Teri . ud on 
employed, and since Æ = 1'224, had it been examined in 1880 we 71 Tau... 86 .. 
either the velocity m the line of sight would have been found to ex- | 6.. 8! Tauri o .. 4 i 
ceed 12 miles per second, or the parallax to exceed o'I. Sincea | 6... 8 Taur .. ... af . 
star fainter than the fifth and a Balf magnitude would be beyond | 6 ... B.A.C. 1397 ... i . 
the reach of even the most powerful instrument to successfully | 6... 85 Taui .. ... 6 
measure its movement jg the Ime of sigiff, the fiel@ of inquiry is | 7. Aldoberan ww i. 
practically confmed to a Centauri, and the follovgng three stars | 7 .. III Tauri... ... 5$ 

or all of which 4 is fairly large though less then :€ Uree | 7 ISe auri -6.. 
Majoris 0:895, y Virginis o-624, and ( Herculis o 605. The Jan. a e 
result of Mr. Rambent’s inquiry is therefore to show that but 2 20 


- httle practical use can be made of the suggested combination 
of the two metho in the case of double stars. 


Names oF MINOR PLANETSs.—The following mino# planets 





hare aio received names :—No. a Auguste ; No. 255, Variable Stars 
Oppavia o. 257, Silesin; No. 260, Huberta; and No. 261, Star RA. Del 
Prymno. Em ü i Lom 
Comer Fray (1886 ¢)—Dr. J. Holetachek gives (4s. U Cephel -. o 52°3 ... S1 16 N n dus 
Nack., No. 2763) the following elements and ephemeris for this : : 
object, which, though now diminishing somewhat in brightness, PI. f pep AES n. 
ming well placed for observation in nogthern latitudes :— U Hyd S I0 340... 12 4$ S. .. 5 P M 
T = 1886 November 22°48418. e R Crateris |... IO 55150 ... I7 43S. .. e * n 
dis E: pts e S Leonis ... II 50.. a e en G p 
SET i W Virginis ... I3202.. 2 0» 2340 
, 8 5245 à Man Eq. 1886-0. 3 Libre E 14 5479 8 4&. i p 19 4I » 
pm g 94 : » $5, 333m 
log g = 9997122 e log a = 0533468 U Corong ... I5 136...32 4N... », 7 2 m 
og « = 9'850744 Period = 6'31 years. U Qphtuchl... 17 10°8 I20N... , 4, 4 I8 m 
; " ; i * and et intervals of 20 8 
Hphemeris for Berlin Midhight we kt 21 31:8 ... 44 52 N. ... Jan. 4, A 
NECS n Ded ber PES, Se P Cephei E 22250 ..57 50N. .. 4, 4,20 0M 
oe , 
ju? o a3 4 Ji I 43S 20565 9°924%  2'3 M signifies maximum ; ss minimum. 
4-959 057N 70 $9343 FI 4 
o 28 1o 3459. TE P "9 . Meter-Skewers aa 
Ir £632 3399. o IPŠ L7 «| Tho principal shower of the week is that of the Quadrantid, 
The brightness at the time of discovery 1s taken as unity. ; imum January a rdlant B.A. 238°, Decl, 53N. Other 
: the borders o 2n 
Cowxr BARNARD (1886 f).— The following ephemeris for | showers aro as ollows*:—From Gemini 
Berhn midnight ls in continuation of that gtven. in NaTwRE for Canca, R.A. 11 ; Ded. ip nM E Major MA. 
Decet i | 140% Decl 5y .; near ( Bootes, ;2 Deb 13 N. 
. “ý e e 8 a 
. * 


1 


Occultations of Stars by the Moon (visible at Greenwich) 


I2m.; o 


Dimp. — Rap Napen kom rw 
h. m. L of o 
20 28 ... al 33 . 533 
I7 21 .. 18 a4 °." 293 
I5 SO .. 19 7 +. 359 334 
I9 47 ..21 2 .. 29 
I9 54 ... 20 55 ... 47 3I 
. 21 2 ... 23 IQ M 
2% 19 near s 27 — » 
o 17 I I5 .. 165 283 
uo —_e 


M 9 5I near approach 
phos as 6 .. 95 261 
* 


Ned Sun at West distance from the Earth. 


Saturn, January 2.—Outer major axis of outer ring oe 
outer minor axis of outer ring = 18"'5 ; southern syrface visible, 
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NOTES FROM THE OTAGO UNIKERSITY 
e MUSEUM ¢ 


* IX.—On the Nomenclature of the Brain and tts Cavities 


IN working at the brain of the lower Vertebrata, the Incon- 

venience of tht received termino of the cerebral cavities 
became so manifest, that I adopted the plan! of distinguishing 
enh cavity by the simple expedient of placing before the syllable 
carla (xotAos, xou Ma) the used for the ccrresponding division 
of the brain in the systematic nomenclature adopted ineQuain's 
“ Anatomy.” Thus, the entire cavity of the mid-bruin of fishes, 
for which the usus] names “ aqudtiuct of Sylvius " or ‘‘iter a 
tertio ad quartum ventriculum ^ were annsaitable, became the 
mesocale or cavity of the mesencephalon, the ''lateral ventr- 


cles,” the prosocæles or cavities of the prosencephala, and so 
on, A similar bat more thoro reform had been pre- 
viously aryl ed by Burt Wilder (Scremcs, iL, 
1881, pp. 122 2nd eB ed in Wilder and Gage's ‘‘Ana- 


tomical Technologas (New York, 1882) Prof. der was 
gogl enough to write to me on the subject, and, after some 
udine bad between us, he published an article! 


* giving a full account of the nomenclature he pro to adopt, 
and s that ee ee for the entre 
cavity of axis, and encephalocele for the entire 


system of brain-cayities) had be bæn pioposed by me. : 


eblencthha/a , ita ca ofa median fer, 
e. The 13 iid d done] Parti d 


CÉntaining » the acrriom 
and Era debis bare raed pst edo P 


left aoe the 
budding-off of the carebial hemispheres, 1s not special] 
akt teria he aa. This is & large S aa dinbd 
cavity in some sharks (e g. Scymnus, Fig. 2), but m the 
forms becomes the Y«haped passage between the third 
lateral ventricles. This is sometimes of as*the 
"foramen of Monro,” but the latter term 1s more correctly 
applied to the aperture between each of its anterior limbs and 
repens corresponding lateral ventiicle : this aperture Wilder, calls 


¢) The mapa! rtion of the fore-bram, 
po 


x? B The specialised cavities in the optic lob®s of hibia 
&uropaida are called opvoca/a, the name ier (abbreviation 


"S “af ‘iter a tertio ad quartum ventriculum ") being retained for the 


" “ Notes on the Anatomy and 


N.Z. SC (1882), BUS CA Come oido in Mme 


Loadon, 
D t Enoopbalic Nomenclature," Nex Vor Madicul puso 
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communica with the aula 
Y below into the mfandibulam (mm/) with 


the cerebellum, or 
intel mul repe ope ore 
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iene chiet, features in Wider’s nomenclature are the fol- 


wi The aA of diencephalon in preference to the more 
Aeiom as the systematic name of the 
asa 





synonym 
vol iL p. 8), as and is used 
Life." In correspondence with this, the third ventric] > becomes 
the dtacarle (thalamocele, mihi). 
av Tho ado doption of Quana name Ot 
‘ater hea), and of me 
oblongata ( ackkirn). "Huxley's term, myelencephalon, for the 
on, is rendered inconvenient, to say the least, from 
the fact that it is used by Owen to d e the entire cerebro- 
spinal aris. The fourth ventricle is called the ssetacade (wevefocerle, 
mihi), and the cerebellar ventricle the epicarle (weracate, mihi). 
(c) The word prosen on is in the same sense as by 
ugin, £e. as including the whole of fore-brain proper 
(Ferderkirm). Both Owen and Huxley, o e other hand, use 


for the 
or the medulla 


this term as synonymous with cerebral hemisphere ne. speak of 
paired prosencephala, In 
cavity of the fore-brain is called th 
d) The unpeired cerebral rudiment of the embryo is distin- 
led as the provocerebrum. 


this, the entire 
e, and the lateral 


and 
of Monro, or porte (for. M.) Tho dimcrle is 
Ay#). The mesencephalon consists of an unpaired ven 
nod of paired atas, whlch onamata vi i M et Bm the 4j 
, acd a ventral division, tho 
af the cerebellum. P rio, te, iere elem Ths iateneerbalen, 


seri portion of the ssesocr/e or entire cavity of the mid- 
e iter communicates with each optocele by a small 
aperture, the No name is given to the ventral portfon of 
the mesencep after farrgetion of the optic lobes, Ze. the part 
usually known by the awkward plural designation erzra cerebri. 
(g) The ventral portion of the epencephalon, the fibres of 
ich become the pbns Vaiolii In mammals, is called the sra- 
ero udi prif ata being used as a synonym for 
on ar medulla oblongate in the restricted senge- 
entire cerebro-spinal axis is called the sewrew, its 
un the sexrocale, ` 
(i) The mame encephalacele is applied to the entire system of 
drain-cavites, or to the single cavity of the undiftded embryonic 


encephalon. 
plied to the central canal of 


(4) a name ap 
the m Musae al distinguished into a lumber 

5 tiie DEM (sinus rhomboidalis) and a contracted 
poran the iyringouele. 
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This scheme I ‘propose to modify in certain particulars, For 
the sake of clearness I give diagrams (Fig. 1) showing three im- 
t stages in the development of the brain, as well es draw- 
ings of the brain of Scysistis chia (Fig. 2) The latter shows 
with such ic clearness the typical of the 
Vertebrate encephalon that I now always use it as a starting- 
point for the tady of thet 1n my lectures. 
(a) I propose to follow Wilder in his use of the words neuron 
and neuroccele, encephalon and encephalocosdle, myelon and 
myeloccle(Fig. 1, A) The words sy1ingoceele and rhomboccele 


Fic °s.—Frve views of the brain of S 
(eed. int) and tele vasculosa (tel. wesc 
entire hram from the left side x, 


vertical section. 
vasculogua); pe? fas, velum interpositum ; tel ras, tela vasculosa ; and £—x, gerebral nerves 


e 
five encephalomeres, which I propose to call i the 
prosikiencephalon (= of Quain, Vorderhirn) and 
dien (= on) denved from the t- 
encephalon ; mesencephalon (identical with the deut on), 
tphalon, and metencephalon, formed by the constriction of 
e primitive tritencephalon. The cavities of thése five brain- 


fen: the Aresthio-, día-, meso-, eph, and meta-cafes 
ig. I, B). 


(d) In the next stage of differentiation of the fore-brain, the 
prosthiencephalon gives rise dorsally to the two cerebyal hemi- 
poaa: I propose to follow Owen and Huxley in calling them 

Brosencephala (Fig. 1, C and D; Fig. 2, A— E, prosen); 
. .* 


5 
i 
] 
| 


appear to me : I prefer to say that in some Verte- 
brates (e.g. birds) the lumber regiomof the mfeloccele is dilateg 
into a sinus rhomboidalis. 

A Inn three primary cerebral vesicles may be called respect- 
ively the jrwiencepkalen, deutertncephalon, nd tritcucephalon ; 
their cavities the provecale, deuterocæle, and (primary) iritocæle 


(Fig. 1, A). 
(Te whaEgady be called the snb-primary stage of ta- 
tion, thg anterior, or first, and the postetior, orthird, cerebraj vesicles. 


have each divided into two parts, the brain thus consisting of 


1 "Soggestimns of Apatomical Nomenclatur ” Journ. 
ef dinat. pio Pie ch CORD Pe 184. e . 

e 

e 
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ines ES i ane budded oF "y ese or | names of the various divisions of the nervous fystem are printed 


^ cavity, the rAtnecale, and usually | m capitels, those af the correspanding cavities in italics. 


s T into a stem portion, or era: and a dilated 
extremity, or àxJ$. 
Sa The mesencephalon becomes differertiated dorsally into the © 


paired optic lobes, or optenceshala, the cavities of which, or 
epipcales, are frequently clearly distinguishable from the remain- 
ing emedian portion of the mesocanle, or izer, with which they 
communicate by small apertures, the gwe. In many fishes, 
however, although the optic lobes formed, the mesoccele 
shows no distinction into iter and Optocceles (cf. 2, B and 
Ir). or dira ao i a e midbrain, which in the 
lower forms shows no erentiation into crura cerebi may be 


as the basi-opticus.) z 
: 


CEREBELLUM) 


(7) In the epencephalen the dorfal region grows out into the 

cerebellum, or spencephalon popoe its ventral reglon, or bas- 
Cerebellum (pus oblon ata; Wilder), being usually qúite indistin- 
pais aap ttt. halon, but becoming marked off in 

e ia by the d opment of the pons. The anterior 
portion of the fourth ventricle of the adult, ne. the Portion e one. 

* sponding to e p Mina is of course 
not metencephalic, and may Poised ares tarii 
. 1, Cand D; Fig a, E): E unda. SAE 
the epiccele proper, or cerebellar vertricle, by a spall aper- 
C etie (i 2i Band E ee m 
It will be noticed that a*"mixfure of Latin and Greek names 
in the above scheme. This has been ado so as to 
interfere a» little as possible with the names in common use and 
with those proposed by Wilder. The names, moreover, 
are introduced with a certain consistency ; ¢ # the basi-cerebrum 
is the median unpeired portion of the protencephalon, the basi- 
opticus of the mesencephalon, and the besi-cerebellum of the 
epencephalon ; similarly, the cavities of these basal pa e are 
respectively "rhe anglas the iter, and tke atri 
** ventritles" being all distinguished by rames o i raf, origin. 

-The advantages claimed for the propcseg nomenclature are 
the following :— 

(a) Name ere given to important structures which have 
hitherto been ed by more or leaf lengthy phrases, «.g. 
basi-cerebrum, mesocasle, &c 

$) The systematic brain-nomenclature of Quain is brought 
up to date by introducing em rende-ed desirable by the pro- 
ib of animal. morphol 

3 e cavities of the in are distinguished by systematic 

which have an evident connection with Ais of the 
encephalomeres themselves, instdad of by names which have no 
ee Mur e cavities 
e occur, or with one another. [] 
d od Due description of the nervous system of the lower Chor- 
simplified. For instance, in Amjhiexms, one may say 
that the neuron shows no distinction externally into en on 
and myelon, fat ax the nearoccele is dilated antenorly into a d 
e small e 

While agreeing with Prof. Wilder in the advisability of Z 
the changes proposed above in the nomenclature of the cen e 1 
nervous system, I differ from him in (acc the necesi; DE 

zu 


or, indeed, the usps P making all mial names mono- 
pial Such names, f: ce, as anteriog commissure, corpus 
<calosem, lamina terminalis which aee not misleading, and : igs 
which do not require to be connected with homologous by I sch urs ciel as lo dyed ae eas 
e eaconsiftent nomenclature, may very well be left alone ; seat a names adopted, as to urge the necessity 
if one could start*sé initio, Toute admit that the substitutes | fora im fe the nowenclatare of the Central nervous system and 
proposed by Wilder ht be paese In any case, how- ifftarities a necessity which nc compraire anatomist, espe- 
over, his name is thorough! of adoption clally if he be a teacher, can fail to sea ecent in 
as a substitute aire misleading ap , fifth ventricle.” of the skull, shoulder-girdle, wini ital organs, &c., of Verte- 
Prof. Wilder's on that ence, Pilates sonde Anglice brates have necessitated correepor cs in nomenclature, 
into encepha/ is w E rg ly as the werd oud niles canes te consentir oeng e among the various 
ought to be written pecrabdlen and it worl be an ivan to | Invertebrate groups. , It would Mia Sing boon, bot 
get rid of the incorrect neuter termination. I have ad the | to teachers and students, if a like reform could be generally 
abbreviated form in the following table, which shows at a ado for the Vertebnate nervous em. 


PROSENCEPHALS (CEREBRUM) 


Prosecales 


OPTENCEPHALS (OPTIC LOBES) 


Onlaceeles 


BASI-CEREBELLUM 


Atrium 


Eficale (definitive) 


BASI-CEREBRUM 
EPENCEPHAL ( 


Ania 


BASI-OPTICUS 


Tier 


: 
l 
| 


PROSTHIENCEPHAL 
MESENCEPHAL 


Prosthiocale 
Mesacwtle 


DIENCEPHAL 


Dracale 


| 
| 
| 
| 


PROTENCEPHAL | 


DEUTERENCEPHAL 
Denteroceia 
TRITENCEPHAL 


"e 
' 


ENCEPHAL 
Encephalocetle 
4 
MYELONj 
Myelocele 








k glance the nature of the proposed scheme of nomenclature. "The in, N.Z, September 15 T. JEFFERY Pane 
. Me wl op denb object o umng an adjective ae meant bt 2 am 
admisable is entrely a matter of usage, mith, 
kc chy p mom) i ; THE IMPERIAL INSTITURE 
à one of the few names in the older brain-nomenclature 
m NE Teod tor it a Greek “THE following is the report of dhe Committee appointed by 
saticiaction of a sarilar sct of names for albthe H.R.H. the Prince of Wales to prepare a scheme for the 


Sree is the kee 

divgions of the byam. Stnctly the word epencephalon, I iei 

- ; A Proposed m Institute 

id E ma n» T te een recede Torneo appatnted by spur Royal Highuca to freind’ 
for corobellargrentigcte. * . scheme for an Impertal Institute intended to commemorate the 
e $ *e i 2 

» ° e 
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fiftieth of Htr Majesty's reign leave to submit to your UM ee peration with the industgial classes of this 
Ro Diis air peg e x 


the following report. 
ey do not fail to remember that the scheme which your 
Royal Highness indicated in your letter of ember 13 Jast to 
the Lord M of London had its origin m the kable 
interest excited H} the recent Exhibition, by which not only the 
material lora 


feeling o ihe preab colonies and possessions of Her Majesty's 
Empire; were illustrated in a most signal manner. 

e object, therefore, which naturally suggested itself first to 
the committee was the development, with some necessary modi- 
fications, of your Royal Highness's idea of creating a pennanent 
representation of the resources and progress of the colonies and 

On pursuing, however, the consideration of the subject, the 
committee became persnaded that a memorial really worthy of 
the jubilee year of Her Majesty’s reign could not be confined ın 
its objects to any orfe part or parts of Her Majesty's Empire, and 
that it must in some form and degree alo comprehend a 


representation of the ted Kingdom; : 
"Their desire, pam, De the following outline of the scheme 


which they recommend is to combine in a ha:monious form, and 
with a view to some practical and useful purpose, a tation 
of the colonies and India on the one hand and of the United 
ingdom on the other. 

submit that this object will be best indicated by iring 

to the memorial the ttle of The Imperial Institute of the Gait 
om, the Colonies, and Indis. 
think that the Institute should find its home in buildings 


of such a character as woithily to commemorate the jubilee year 
of the Queen's and to afford accommodation suitable for 
an institution combsning the important objects which they now 
proceed to describe. ~ 


Tt is obvious that several departments of the Institute, such as 
the hall, conference rooms, &c., which will be found described 
under the Colonial and Indian ion and the United Kingdom 
Section respectively, will be common both to the colonies and 
Indis f&d to th: Umted Kingdom: but as others have special 
relation to a particular portion of Her Majesty's dominions, it 
will be found convenient to make the following division. 

A. Colensal and Indians Section.—The object of the Colonial 
and Indian Section will be to illustrate the commercial and 
industrial resources of the colonies and Indis, and to spread a 

* knowledge of their and social cendition, e 

To this end proviziorshould be made for— 

"s The display m an adequate manner of the best natural 
manufactured products of the colonies and India, and in 

connecton with this the circulation of 

throughout the United Kingdom. 

oh A hall forphe discussion of colonia] and Indian subjects, 
for receptions connected with the colonies and India. 

(3). The formation of colonial and Indien librar@es, and 
establishing in connection therewith reading, news, and in- 

ence rooms. ý 

(4). The incorporation in some form into the proposed Ipstitute 
of the Royal Colonial and Royal Asiatic Society, if, as is hoped, 
it be possible to bring about such a union, 

(5) The collection and diffusion of the fullest information in 
"regard to the industrial and material condition of the colonies, so 
as to enable int emigrants to acquire ell requisite know- 
ledge. Such information might be advantageously sup lenented 

simple and practical instruction. An emi on office of this 

er should he in coirespondence with the provincial tow, 
either through the free libranes or by other m so that in- 
formation may be 1eadily accessible to the people. objects 
would be greatly facilitated 1f, as may be hoped the Government 
should consent to the transfer to the buildings of the Institute of 
the recently formed Emigration, enj, which would, by a 
close connection with the Institute, ly increase its usefulness. 

Facilines might be afforded for the exhibition of works of 
colonig] and Indan at 8° 


typical gollections 


It is also consid desirable that means should be frovided, 
not fo a general bition, but for occasional special exhibitions 
of colonial end Indian produce and manufactures. “At one time 


a particular coffny or portion of the Empire may desire to show 
its progress ; at another time,2 general comparison of particular 
Industries may be useful. Whilst the permanent galleries would 
exhibit the usual commercial or industrial products of the geveral 
colonies and India, the occasional exhibitions would stimulate 


and enlist the sympathies of colontml and Indian producers, and 


country. 

B. Duet Kingdom Section.—The leading objects of this 
Section will be to exhibit the development d er Majesty's 
reign and the t condition of the nat and manufactured 
products of the United Kingdom, and to afford such stimulus 
and knowledge as will lead to still further development, and tlus 
increase the industrial ty of the country. $ 

We submit that these objects may be carried out byemaking 

vision for the rs :— f 
P Comprehensive co E pm of the natural products of the 
United Kingdom, end ef such producta of other nations as are 
employed in its industries, with full scientific, practical, and 
commercial information relating thereto. 

(2). -Illustrations of manufăctured products, typical of their 
development ie present dàndition, of trades @nd handicrafts, 
and therr progress during the Queen's reign, including illustrations 
of foreign work when nece-sary for comparison ; 
models streling naval architecture, engineering, wining, 
architectural wo - 

(3). A library for industrial, commercial, and economic study, 
which should contain standard works and rts on all subjects 
of trade and commerce. It will be d e also to include a 
li of inventions of the Enfpire, and, as far es possible, of 
the United States and other countries. . 

(4). ing and conference*rooms supplied with English, 
colonial, anf foreign commercial and technical periodicals, and a 
fully-equipped map room for geographical and geological rêfer- 
ence. e conferi rooms would be of value for meetings of 
Chambers of Comnterce and other bodies of a kindred nature, 

(5). The promotion, in affiliation with the Imperial Institate, 
of commercial museums in the City of London and in the com- 
mercial centres of the provinces. To these the Institute would 
contribute ens, samples, and exhibits of the commercial 

cts lik@ly to be specially valuable m particular localities. 

ere should also be an organisation to conngct the Impenak 

Institute with the frovincial centres by lectures, conferences, 
the circulation of specimens, and other means. e e 

It is hoped thet the gnstitute may lead to the organisation of 
high schools of commerce, such as are now established in the 
chief commercial towns of most Continental countries, but 
which have, as yet, unfortunately no existence in the United 


om. 
(6). The building will also advahtageously afford accommoda- 
and exam 


tog&her with ` 
and 


tion for (a) compering ming samples by the TSOU illus men tt 
of modern science, and (4) the examination of artisans uftder N 
schemes already 


the vanou? existing for the piqmotion of 
technical educatiqn. > Pe 
Space should also be prévided for occasional exhibitions of 
seperate industries, or of the special industries carned os in 
t provincial centres: for example, there might at one time 
an exhibition of iron manufactures, at another ef pottery, at 
another of textile fabrics, &c., which would tend to stimulate 
improvement in the different departments of industrial life. 
This object might be asxsted by separate exhibitions of the 
handiwork of artisans. 
The committee, having detailed the general nature of their 
ons under th heads dee t add that they do no} 
anticipate the exhibits inthe collections remaining unchapged, 
They contemplate that as improvements are made fiom time to 
tune thë later and better, results would displace thoseeout of 
date. e 
They have had to consider how the space sh8uld be distributed 
between the United Kingdom on the one hand and the colonies 
and India on the other, and they recommend that whatever 
portion of the buildings is not required for manifestly 
on to both should be allotted to the*two sections fairly in 
equal parts e ; 
C. Government of Institute.— he committee recommend that 
a new body, entirely independent of any pines Snel aera 
shoukd be created for the government of the itute. This 
body should bgethoroughly representative of the com- 
merch] and in interests of the Empure. colonies 
and Indie should have a fau share m the government of tite 
Institute, and each colony should have special chayge of its own 
particular department, küb of course, to the general manage- 
mert of the entre institution, ° 
The method of ing thjs out would be prescribed byéhe 
Chaztfr, after full consideration by Her Majesty in Council. 
D. Sue. —Phe committee, being filly consciouseí the advantage 
. a 
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warlous possi and eve, as far as has been within ther 
power, obtained estimates of their cost. 

To carry out the several objects which the committee have 
indicated, a large sface is necessary. The committee have been 
unable to find any such suitable site in the central parts of 
Legdon, except at a cost which, looking at the probeble amount 
of websactiptiins wedd, after the parchus of the. proiad, leave 
2 sumewholly inadequate for the erection and maintenence of 
the buildings, and for carrying out objects of the Institute. 

The site of about five acres tly secured for the New 
Admiralty and War Offices. is valued at 880,000/., or rather 
pedi wa’ oe ee That now vacant in Charles Street, 

Office, ts less ai aeres ec 
Eeu? pepe probabty anoth t be secured by 
private Po that the valut of a lenited site in this 
position would not be less than 250,000. It has been 
suggested that a single acre not far from Charing Cross might be 
obtained fop 224,000/. Two and a half acres; on the T es 

Embankment have been offered for 400,0007. ; and itis stated 
“that six acres might be procured from Chris's Hospital , at 
600,000/, Another has been ed, 
oonainting of two tn! a hal acres Which las been ued at 


It is, of course, probable that these sites might be obtained at 
somewhat less than the prices asked, but, allowing for this, it is 
obvious that the purchase of'any adequate area w@uld involve 
the expenditure of a quarter to half a 

The committee have therefore been fi to abandon the 
hope of obteining a central site within thoelimits allowed by 


any propane su n, 
attention of t ke E was then drewn to the pro- 
A rfe rrr RE of vd 


belonging to the Commissioners for 
This property was bought out of the 
prolite of thet Exhibition, with the 
Or 


ae objecf of offering 
public buildings whi «might be required for 
the Penes 


science and art. 

these circumstances, the committee submit to your 

Rapal Hif thatthe luper fogs may vell sli a 
for the grant of 2 site of sufficient tnde on property 
t aad reaerred for po e dida of this character. 
ough sensible objections may be against 

the sitflation at South K on, the committee that the 

advange must be obvious 2 sufficient site virtually 


of cost, so that the whole of the tions may be 

to providing a building «or and establi And main- 
taming the Institute. 

The whibe ied d EENE of a 

site by the considerations "indicated, think it right to 


have 
there are some incident advantages connected with 
that at South 
In that locality are combina (is City and Guilds Technical 
e, the of Music, and tbe Government 
Museums and Schools of Science and Art, which ought to be in 
immediate proximity to an Imperial Institute of the character 
which we have described. ' 
Ths technical character of the collections and exhibitions of 


the Institute Mus a natural a mith ee 
fons science and art in tbe Governmen 

E. al Observations. —An a Imerial "Tnstatato ` for the 

e United, om, the Colonies, and, Indis, would fal in its 

e chief object if it did not constantly in view that it P 


^ 


be a centre for difftsing and extending knowledge in relation to 
the industrial resources and commerce o: the 


T 
The necesaity for technical education is now fully a 
because the competition of industry has become, in a great 
Measure, 2 competitiol of trained intelligence. ppe committe; 
however, do not recommend that the Imperial Institute shotild 
aspire to be a college for technical education. Many of the 
large towns in Great Britain have recently established colleges 
or schools of sclence and art. The Im 
serve to promote technical education in these, 
with colleges of larger resources which have fi or 
formed branches for the purpose in the metro lis It is too 
much to hgpe that an active co-operation of this character 
between the provincial centres and London could be at once 
nude by the Imperial Tosiftüte: But the committee bear 
Ma jn their tast report; tho Commisioners:of 185 have 
an intention to asist in out su qme. 
If the Conynissipners would «contribute three or "thousend 
. 


. e 
e > 
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which 
to 


complete their technical education in colleges of the metro 
In tion to this aid, the Imperial Institute pight be in 
other ways, to ote the foundation of sch ips both in 


they 

form a fitting memorial of the i Majesty 
the Sovereign of this Em WII celebrato o the jubilee 

reign. It wonld gtr simi raria 
Em embracing as It daes all parts of the Queen's dominions, 
and tending to promote that closer union between them which 
has become more and more desired. It would exhibit the vast ' 
area, the varied resources, and the marvellogs growth, during 


Her Majesty’s reign, of the British Em 1 would unite f 
a single representative act the whole her people; and, since 
both the purpose and the effect of the te be to advance 


the industial and commercial of every part of the 
Em the committee entertain a confident hope that Her 
Majesty's subjects, without distinction of class or race, will 
rejoice to take part in offering this tribute of love and loyalty. 


—HxasCHXLL (Charman), CARNARVON, REVELSTOKE, 
ROTHSCHILD, G. J. GoscHEN, LYON PLAYFAIR, HENRY 
AMIS, HENRY T. HOLLAND, H. H. Fow ier, C. T. 


RED. LEIGHTON (President of the Academy), ASHLEY 
EDEN, Owrxw T. BURNX, REGINALD 80N (Lord Mayor 
J. PATTISON CumRIE (Governor of the Bank of England 
= STAPL FREDEXICK ABEL (Vice-President of the 

of Arts), T. H. Trrrron (Chairman of the London 
of Commerce), NxviLE LUBBOCK, HENRY BzoAD- 





UNIVERSITY AND EDUCATIONAL 
. INTELLIGENCE 
CAMBRIDGE,.—AÀt the annval election to scholarships and 
exhibitions in St. Jobn a 1 Co for candidates who have not 
ce, the oll awards were mede 1— 


: (804) to A. Vaughan, V 
(60) to J. T. ey Lien tne qu o Matha dE 


Miser Scholarships: ( .) to G. T. Bennett, Untversity 
College l, and W. J- Dobbs, Wolverhampton School, for 
Mathematics, and to R. Lehfeldt, bu Ph Cs. 

Exhibitions to J. J. Alexander, Cote Beles, 
Mathematics, to F. F. B ries 
Hospitalf for Physiology and Botany. 


SCIENTIFIC SERIALS 


THE articles in the Fourncl ges for November and 
December are mostly descriptive. N. Ridley concludes 
his description cf the Monocotyledonous plants collected ins 


New Gunea by . Farbes, including a number of new 
species . J. G. Baker, his synopsis of the Rhizocarpes, 
with a Monogre of Piwlsriz; and Dr. Trimen, his valuable 
acepunt of of Ceylon and its relations to the climate of 
the island.—Mr.J. G. Baker descrioes some new species of Liliacess 


from the Cape o C Roa plante other original papers*refer 
to the distribution of 


Nuove Giornale Botanico Italiano for October.—G. Venturi 
describes several es of moss new to the Italian flora, or rare 
or critical species. D Mcd, en the eheu dion nectaries 


protect against 
other ants, aena do (hls 


diurnal, in the amount of nectar exuded from the 
glands, which reaches its maximum in the morning, its 
minimum in the sfternoon.—HB. Scortechini descibes several 
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new species of Sditaminese from the Malayan peninsula, includ- t-heirs in abundance long pefore it assumes 
ing a new genus, Lowte.—Prof. T. Caruel has a note on the a us, and finally the re 
fruit and seeds of the cacao.—P. Severino describes the variety hicker in substance.—A paper 
purpurea of Aceras and the micro-chemical re- apospory and allied phenomena, byP O 
actions of the e —Two teratol papers ete is affplied to all cases 
this Is | on ei and prata i [ canlirrhi. mape Pegg maturity. The 

Dr. F. Tassi; and teratological notes e ee a, , substitutionary@or 
vee eben Reik ree erassifetia), C. ivé vegetative growths: these take the form of buds, 
Mamslango: "m i phyte which produced them, and thecewould 

; in cases 
”; bat other 
of the oophyte 
SOCIETIES AND ACADEMIES the phenomenon is termed 
LONDON .” This direct transition from the sporophyte to the 
: 1 ten ago in certain 

Royal Society, December 16.—'* On a Varying Cylindrical 
Low? are Tempest Anderson, M.D., B.Sc. Communicated Ma lige aie Reales 
by Prof. A. W. Willi : wild, and the fact of the transi- 
The author has had constructed a cylindrical lens in which the fz, Deters and Mr Wollf&on, and 
axis rémains constant in direction and amount of refraction, by the Linnean Society. prient 
while the refraction in the meridian at right angles to this varies ade 
continuonaly. id sickhum a erent s 
AE ed as 2 succession of cylinders of ne wy deems (eo eae ee 
different diameters into one another by ingly two are at points apart from the 
small steps, so that if a short enough portion be considered, on finds which bear no sori at all 
curvature at point may be regarded as cylindrical. A lens ied by com these phe- 
with one side e and the other ground on a conical tool is x hi and lower plants. 
therefore a concave cylindrical lens varying in concavity at | The general conclusion 5 thai the ele aens planes, 
different parts according to the diameter of the cone at the cor- í is to be rather as a sport than as a revedklon 

+ Two such lenses mounted with axes perallel 
part De ie m cal conclusions with it. 


Chemical Soclety, December 2.—W. Perkin, F.R.S., 
Vice-President, in the chair,—Mr. Forbes Rickard was formally 
admitted a Fellow of the Soclety.— The follo pepers were 
read :—Bismuthates, by M. M. Pettison Muir x Dogs J. 
Carnegie. e action of inorganic compounds on matter, 
by Janes Bake MOD. Mom eii module ft 

F.R.S., and T. H. GreenalL —The hftiration of salts : 
cadmium chloride, by S. U. Pickering.—The decom ion of 
sodium carbonate on fusion, S. U. Pickering? ives 


angles to this is at °any point the sum of the refractions of the 
two lenses, This sum is nearly constant for a considerable 
distance along tho axis so as the same position of the lenses 
is maintained. TE tho lenses slid one over the other in the 
direction of their axes, sum changes, and we hare a varying 
i lens. The lens is graduated by marking on the 
relative position of the lenses when cylindrical lenses 
of known power are neutralised. ` 
Lenses were exhibited varying from o to — 6DCy, and from 
0 to + 6DCy. : 


Linnean Society, December 16.— W. Carruthers, F.R.S.» 
President, in the chair.—H. R. H. the Prigce of Wales waselected 
an Hon Member®f the os E Bawtres, 

and V. Sherring 


Laboratory of Owens College.—Agri experiments 


were elected Fellows, and G. Nicholson en Asociate, of the | PD. — e i MMC 
aay: The President announced that Sir gerens Royal Metearological Bociety, December 15,—Mr, W, 
K. C. M.G., had presented to the Society a the late , Ellis, F.R. A.S., Premdent? in the chair.—Mr. G. R. Fam- 


Rev. W. Kirby, distinguished entomol: and the manu- | combe, B.A., Mr. C. E. B. Hewitt, B.A., and Capt. S. Trott 
and ce of his father, er MacLeay | were elected Fellows of the .—The DATE papers 
(elected F.L. S. 1794h tormeriy Secretary to. the Socidy. For | were read :—On the i of the Internatidhal Congress 
onations, & vote of thanks was ac- | of H and at Biarritz, by Mr. G. J. S ns, 
corded by the Fellows. — Prof eee sedes F.R.S. is Congress was held in October, and was divided 
of illustrating the n —Mr. E. A. |. into three sections, vir Scientific Hydrology, Medical Hy- 
ors LT plans RES Mii md drology, and Climatology, Scientific and Medical. The total 
ed up alive in K on Gardens on December 9; the | number of papers read was 109. An Exhibition was also held 
evidently having been driven inland by the great storm of in connection with the Congress THS excursions were of 
the previous day.—Mr. D. Morris drew attention to the fresh primary importance fo tbe medical men, and extended ewer a 
Teaves, and the fibres extracted therefrom, of, salmdychia padod of three mecke The places visited were: Ba Cambo, 
and A. ZxtHi,—Mr. W. T. Thiselton Dyer wed one of the ax, Atcachon, Pan, Eaur-Bonnes, Eanx-Chaudes, Costertiy 
volumes of *' Honzo Zufu" (“ Illustrations and Brief Carien Bagnères de Bigorre, Luchon, Ussat @Ax, Montpellier, 
i Cette, Preste, Benyuls-sur 


Only'two or three copies of this important botanical are | by the Rer. T. .A., F.R.Met. Soc. The weather 
known to be complete, as a great of it exists in the was, on the whole, very ungenial and everything much retarded ; 
i native hand-work,.—The ent ited a e of it amas also fatal to insect life, so that the éom- 
from an ancient Peruvian grave, also samples of on ihis head hare been far less than usual Bush 
wheat from ancient British and British burial-mounds in were tery abundant ; strawberries and peas were by 
Wiltshire.—Mr. G. J. Romanes read a paper on the sense of smell D D many places ; stone fruits, except plums, 
m doga, are of which w® hope to give in a future number.— i 
Mr. : 


infers that the formation of the prothallus is preceded by a very poor, from the destruction of the bloom by heavy raih. 
different series ®f phenomena from those already recorded. Ir Hay wu cool Gad GER and wall hinete i and 
the one case the prothalli simple extensions of the cellular other grain were not up to an average: root-crops w 
substance of the Hpa'of tho pintialee ipa te At pointi quite Cj ruis A pood- SA critlcism 2 ertani points 
beyond the venation, and uce no root-hairs hrought s on sola; heat, by Prof. S. Hilt, B.sic., 
into contact with.the soll In the other case, however, F. et. These iments were carried out at Mount 
prothallus is a direct outgrowth of the tip of a veinlet. and at Whitney, in Ca ia, dhring 1881.—@Acceunt of the 
» . * . a * 
i - H 


- 


cultural i with m 
fron sulphate as 2 manure dyring 1886, by A. B. Griffe" 


mn se are in accordance with those determined experimentally. 






R. L. Holmes, This storm was the most de- 
structive that has ever been known to occur in the Fiji d c 
The lowest barometer reading was 27°54 inches at 
"Tavtuni The storm was accompanied ede proat waro fia 
18 to 30 feet in height, which swept over land: oe catised 
arf immense amount of e. It was 

vestels were wrecked aod sixty-four lives lost 

-cane,- Results. of psu. ical observations deri Ah 


Military" Cometa, eer tinople, 1866-85, by?^Mr: 
W. HL me e annual mean 


is 58°°4;-the 
perature registered was 10 of June 22, &nd the 
lowest 130 ‘0, qug 25, both in 1859 oe annual reinfall 
fs 29°29 inches; ee ne 
September 25, 1866 Ld 


e 
Physical Society, December 11.—Prof. McLeod, Vice- 
Presiden® in the chair.— W. Natanson, Ed. Natenson, .the 
. Hoë. R. Abercromby, JuL Verteimer, and H. M. Elder Nee 
lected Members of the a pieds follo 
of cnmliden fon the 


* then read :—On the influence of 
liquid to the solid state on vapour repo prow bp Pr Wp Ram 


Ph.D., and Sydney Young, 
The authors refer to some expermnents ablished in We ies 
Annalen, vol. xxvii. p. 400, by W. Fischer, on the ve sub- 


ject, which show that thb vapo ressure of ice and solid benzene 
are less than those of water and liquid benzene at tht samo tem- 
per@tures, By using the formula » = & + cf to express 
the relation between the pressure and t of saturated 
vapours, Fischer arrives at the absurd result that the va 


presure of liguid benzene is not identical wlth that of solid 
at melting-point. If the above formala be e replace d 
by log og ? = a + daz, itis. shown that the anomaly dise: 
authors have measured the vapour-pressures of iol und 
digas benicar D the. domal Rl Mui dui conu 
sgreing M onn those of Fischer determined statically. 
ey also date the vapour-pressure of solid benzene from 
het of the Dag ulag de formula— 
Por P - (P — Pi- ) (Ftp BH), 
t-i} 
Pt and P"! are the vapour-pressures of the solid and liquid at 
hiec Die V; — à = heat of vaporisatian of liquid, and F; — 4 
= heat of fusion of solid at temperature ¢ — 4 numbers so 


one nature ot Teale aya ye EL of 

tabis aod bere vie pons) by tha sae authors, 

© Ramedy. arom apami o the vapour and heat of 

vaporisation of stable and dissociable bodies, the authors arrive 

at tro im results : (1) that for stable bodies, such as 

ale»hol ether, the density of their saturated vapours increases 

with rise of mperature, whereas for bodies such as acetic acid 

P and nitric peroxide the vapour-density attelns a minimum ata 

certain tem ure, and increases either rise or fall of tem- 

perature; 2) the heat of vaponsation of alcohol decreases with 

tise of temperature, but that of acetic acid attains a maximum at 
about IIO? C., and decreases with rise or fall of tem 

Eon nes these results the&uthors seek to Pero that the difference 

stable liquids and their vapoux consists in the relative 

of the molecules, this proximity being in 

o o liquide gases, and that the melecules of stab ms 


are not more @pmplex than those of their 
Pickering. dissented from this view, and thought that the 
molecules of liquids are ons or compounds of those 
of the answer to inquides by the authors, Mr. 
Lewis Wright said that bodies which rotate the plane o 
polfrislion of light when in the liquid state also rotate it 
proportionate when gaseous ; end Capt. Abney remarked 
that stable liq and therr vapours give similar ebsorption- 
whereas those of dissociable bocies differ considerably. 
oth these facts seem to support the view put forward by the 
authors.— An account of Cauchy's of ion and grírac- 
* tion of light, by Mr. James Walker, V. A. |“ This paper is 
iMtended as a statement of the work previously done in the 


, subject, and gives references Dedi cel san nd '' repro- 
auctions,” &c., which will be of "a to perioda sic] En 
in which the eae 


im t bench of the thear efc 
and descriBed a voltaic 

Ary peroxide of lead. It consists of carefully dgied perexide 

placed betweerMplates of lead and sodifm, and gives a compera- 

M 
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tively strong current, which passes from the sódium to the lead 
the cell. 
Nx CAMBRIDGE 
Phflosophical Society, November 8.—Mr. Trotter, Presi- | 
dent, in the chair.—The fal] communications were made :— 
Me Ae Seat Noe on Peripatus and the Arthropoda, 
ck.—Note on the '' vesidtlar vessels” of the 
Vines, MLA. Christ's, and A. B. Rendle, St. 
the vesicular organs with the object 
pee in whether or not the transverse wall. are perforated 
ai to place the cavities of successive segments in communica- 
the authors observed that, in the quiescent winter condition 
of the balb, mas am es of callus—easily made 
by staining wish n the transverse walls. From this 
Uer inis Hi a pectorabeds the canal 
through them open in the active, and closed by callus in 
the quiescent, on of the bulb, just as is the case with 
sieve-tubes, This inference has, however, to be confirmed by 
an in of the bulb in the ndition. The authors 
vessel contains a 
large nncleus.—On E, fusitanica, a new species of 
Alay, by Mr. M. C. Potter. kic iiir September, the 
or, with assistance from the Worts Tra Scholars’ 
Fund, investigated the life-history of a new species of Alga, now 
named X; ipiclemmydia [uritamiea, which lives on the backs of 
te tote iain the poda of Soter Europe. This 
which to the ed eye appears as small green roundish 
Ed utto erac abe of ciis closely applied 
to tortoise-shell, but which are only a few prede here and 
ing into the tortoige-shell an it to flake 
cells next to the tortoise-shell always ira their way 
into any availatle crack, where they divide, and thus penetrate 
dared pe into the shell of the tortoise, and finally cause it 
to be flaked off The Alga is reproduced by means of zoospores 
formed 1n the external layer of cells. These res are all 
mich ey cana t gu and rom for a ar gee e, after 
w come to rest germinate. na 
of Hedgronia heteroclits, by Mr. Walter acier Thea 
ve some account of the gland- which uie fonnd 
Hedgsosia—one in the axil of exch oF c foliage leaves. A 
ee of the prier af tesa organs demonstmtes that they 
aro peraliariy modified leaves, or rather bracts, since they are 
the rudimentary flower- They are doubtless 
mé with, the similarly modified which occur in con- 


nection with the fully developed flowers. The glands are found 
on the lower surface of the bract, and bel to the same type 
as those gf Lapa, although of a distinctly er order. Glands 


ofa nature also occur on the under surface of the foli 
leaves and on the sepals. The substance secreted by the g 
is most probebly of the nature of nectar, and the whole struc- 
tures to be es extra floral nectaries. Fagen. inp 
described their ogy, the anhor ossi to some 
remarks upon their function, A of the various 
glanq-beaiing genera of the Curb tacia and Pests and 
a com n af such cases as those presented by /arsifera 
rangularts and Panifera fatua, p it, in bis opinion, 
nd doubt that the function of the extra floral nectaries of 
the two orders is to attract certain insects— probably ants— 
which are of servite to the plant in protecting it from the attacks 
Of ode end Harmful macats; wich da coternillass, which are 
b iri e oe d up the narrow stem for the of de- 
g or otherwise mj the growing shoots As 
regards the fertilisation of Hodgsomia, the author showed that 
there were contrivahces to prevent the animal which fed 
upon the nectar of the flower from o that of the extra 
floral nectaries, and tte verså, and stated considering all 
the circumstances ofethe case, it was oe probable that 
fertilisation was accomplished through the agency -of a large 
night-flying moth. 2 


° EDINBURGH 


Royal Society, December 20.—Sir W. Thomson, President, 
in the chair. — The Chairman communicated a 


head, o anather E E CET 
transcendental equatton.—A note on knot", by . A 
Kempe, was cammurirated by Prof. Tait. This paper is 


B. 
pre- 
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liminary to a detaifed in 
—Sir W. Thomson 


igetion of knots by an entirely new 
the ring-waves produced 
thiowing a stone into water. This investigation constitutes 
an extension’ of Poisson's and Cauchy's results The gare- 


velocity is directlyproportional to the square root of the wave- 
and the group-velocity is one of the wave-velocity. 
—Sir W. Thomson also gave an investigation of the waves pro- 
duced b7 a ship adfancing uniformly mto smooth water. 
results show that there is practically no disturbance of the surface 
outside lines drawn from the ship making an angle of 19° 28' on 
either mde with the direction of motion. en tested by 
experiment the angle obtained was 19° 13’.—Dr. T. Muir com- 
municated & paper, Mr. P. Alexander, on the 
functions in terms of linear, cylindric, and spherical, &c., func- 
tions by a new and very general method.—In a paper on even 
distribution of points in Prof Talt re to certun 
criticisms made on his iesus iegurdag the foundations of the 


kinetic theory of gases. 
5 ANCHESTER 
Literary and Philofbphicul Society, November 2.— 
Prof Osborne Reynolds, LL.D , F.R.S., Vice-President, in the 


chair, —The following pepeis were read :— Measurements of the 

etic Induction and permesbility in soft iron, by H. Holden, 
B.Sc.—The action of hydrochlonc acid gas upon certain metals, 
by J B. Cohen, Ph. D., F. C. S.—Capillary constants of benzene 


ts homologues occurring in coal-tar, by J. B. Cohen, Ph.D., 
F.C.S., all communicated by Dr. A. Schuster, F.R. S. 


SYDNEY 


Linnean Society of New South Wales, October 27.— 
Prof. W. J. Stephen’, F.G.S., President, in the chair.— The fol- 
lowing pepers were read :—Catalogue of the described Coleo- 
ptera’of Australia (part vi), by George Masters The present 

contams all the known dæ, Brenthidg, An i 
chide, and Cerambycids Australia, the total 
nffber qf species catalogued up to the present time, 6231. The 
next part, which will be published early in next , will com- 
plete the WU PER E of new Lepidoptera, by E. 
eyrick, B.A, F,E.S. In this paper descriptions are given of 
sixteen new species of Australian Lepidoptera belo to 
fourteen genera, of which six are new. Among them is Ipe- 
ckares i ao sol which, at the December meeting of the 
Society, Mr. eis ibited specimeff of botl moths and 
lerve, and called attention to the singular habits gf the latter, 
which feed on a species of Coccus infesting a Macrozamis, living 
concealed in a cocoon-like shelter formed of the exuvis of the 
Coccus, and finally therein. —On the flowering seasons 
of Australian plants, by Haviland, F.I.S. Ths paper 
enumerates 113 species of plants observed in flower in the 
neighbourhood of Sydney during the month of July of this 
year, and is intended to be the first of a series of pa on the 
subject, by means of which it is hoped that the flowering seasons 
of at least the plants of the county of Cumberland will eventually 
be recorded.—Notes on the Rutacee of the Australan Alps, 
by James Stirling, F.G.S., F.L.S. Fourteen species of Ruta- 
ceous plants are enumerated as occurring in the region of the 
Australian Alps, of which one bel to the genus Zierla, two 
to Boronia, nine to Eriostemon, and two to Correa. Remarks 
are also made upon the climatic and other torditions under 
which the plants occur, and the o of their specific eliffer- 
ences. — On a probably new es of tree- from Nort) 

Queensland, by C. W. De M.A. The name of 

beanctanus is proposed for a supposed new ies of tree- 
kangaroo of which one specimen was obtained ui che Dintes 
River District. It lived. in captrvity for a time, but was subse- 

quently killed, and its skin, unfortunately deprived of i 
*lse but the bones of the hands and feet, was subseq y sub- 
mitted to Mr. De Vis, who, after com it with two skins of 
D. Ium Asitsi, Collett, has nq, doubt it is distinct from its 
com: ot, and is more nearly allied to D. dovienns, Ramsay. 
As a description gs is pomble under the circumstances is 
ziven In the paper.—Dr. y exhibited a specimen of an 
ip tly new of Monacanthus, ted to the Aus- 
Museum by Mr. G. R. Eastway. He also exitibited eggs 
of Pitlonorhynckus violaceus o8d Kkyncket australis, and read 
lotes on the subject.—Mr. A. J. North exhibited eggs of 
Menwrs vitoria, Gould, from South Gippslend, and of 
Teronticus spinicolks, Jameson, from Hillston, N.S. W.—Mr. 
Whitelegge exhibited some magnificent specimens of the Alga 
e .* * 
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Claudea A , hitherto know» only from 
small specimen. It Su dd abeant near the Heads oF 
Port Jackson during a recent trawling excursion in connection 
with the Australan Museum. Some of thg specimens taken 
were nearly 1 foot in diameter. Mr. Whitelegge also exhibited 
a fine specimen of Koson canadense; and slides of it and of 
above-mentioned Alga under the microscope. 
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Academy of Sclences,eDecember 20.— M. Jurien de la ` 


Gravière, President, in the chair.— Addendum to the note of 
December 6 on the conditions determining the form and densi 


of the earth’s crust, by M Faye. In reply to M. de Tappara s 
farther objections to his t , the anthor gives more detailed 


explanations regarding the phenomenon of compensation be- 
tween land and water, My out that to this A ED OR is 


in 
due the istence of the original ellipsoidal 
the phasphorescence of alumina, by . 
The experiments here described point m» 


of the 
lobe. 
differtnt 
conclusions from those recently arrived at by M. Lecoq de 
Boisbaudran, while confirming those deduced from the authors 
earlier researches. —On some dispositions by means of which bi- 
refractive photometers may be realised without polarising the 
light, by M. A. Cornu. Withont dispensing with the simpler 
apparatus of geometrical optics, fhe anthor describes several re- 
adjustments, „ which enable him to Stain double images of 
variable intefnty in accordance with a well-known law, withgut 
having recourse to theempl ent of polarised light.—Remarks 
on M. Hugoniot’s notes on flow of gases, published in the 
Comptes rendus of November 15 and 22, by M. G. A. Hirn. 
The author replies briefly to the objections urged his 
conclusions by M. Hugoniot, and rejects the kinetic theory 
of gases, which he persists in ing as one of the most fata) 
errors of mogem science.—Observations in reference to Dr. 
Philip Panli es *Researches on the Ethnograplly and 
Anthropology of the Somali, Gallas, and Hisce" by 
M. de Quatrefages These observations, accompanying pre- 
sentation of a copy of Dr. NEUE to sme 
dwell on tfe scientific interest present 
by me ded Wass es ons of Eastern Africa to the 
student of anthropology. eso peoples are regarded as the 
outcome of an extremely ancient crossing between the o 
and the White races, the latter being represented chlefly by the 
African Semites. —Considerations on deep-sea fishes, and espe- 
cially on those belonging to the su 
M. Léon Wgillant. ese remarks have special reference to 
the captures made by the Tasman Ex tion, whichs included 
no less than True fishes, and which, bined with the re- 
searches of Gunther, Gill, Cope, Goode, and Bean, 
su ly materials for a rough classification of these marine Ver- 
tebrates.—On the copper present in the grapes and wines yielded 
by vines treated with various cupreous ons against mil- 
dew, by MM. U. Gayon and Millardet. 
to show that, while the different generally exercise 
some influence on the quantity of copper contained in the 
and vinous fermentation, they appear to have none at all on the 
uantity of copper which remains in the wipe after fermentation. 
The clear wine, aftereperfect clarification, contains no appre e 
clable quan of the metal.—Volume, absolute heat, 
specific heat of saturated vapours, by M. Ch. Antoine. Taki 
a special zero for each vapour, smmple formulas are establish 
for working out these several volumes. —Noteeon the Abelian 
functions, by M. appell = Yn angular acceleration, a problem of 
kinematics, TS Ph. Gilbert.—On the flow of elastic flu! 

M. Hugoniot The author here applies to the flow of sat 
aqueous vapour the same method already employed by him in the 
study of the flow of permanent gases.—Apparatus showing the 
two modes of reflection of a vibratory movement, by M. J. 
Violle. The apparatus here described been constructed by 
M. Konig, and is perfectly ed for dem the 
method empl by Regnault m his great work on the measure- 
ment of the velo of sound.—On some new properties, and on 
the analysis, of the pentafiuoride gas of phosphorus, by M. H. 
Moissan. Having y indicated a new process for p 
ie substance, the author here grves some fresh ME 

researches on the ph arated compounds of fluor. n 
the tions of the E and deliquescence of salts 
with the maximum tension of the saturated solutions, by M. Pl. 
deliquescence 
to rela- 


of the salts as determined fy Debray are here brought 
e 


er Abdommalide, bye ~ 
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tion with the tension of the utions.—Heat 
ff formation of the methyisite and ethylate of potassa, by M. de 
Forcrand.—On the wines and brandies extracted from straw- 
berries and raspbegries, by M. Alph. Rcmmier. By the process 
- here described raspberries are made to yield a with over 
[pecu o ie ene Dui per cent., 

the brandy distilled from it retains a hig y aromatic 


arguments 1 
ithelial A series of diuretics was next tried, i 






was, perhaps, exclusively conditioned Ey the greater speed in 
the movement of the blood. On the o hand, the quantity 
or e was 


P 

pteræ d by Panceri antl Jourdan.—On the typical ner- 
vous system of the dexter and sinister Prosobranchse, M. E. 
L.'Haurier- Kredh anatdnica? snd ph iological studies cue 
Glyciphagi, by M. P. M —The d: 9he olive, by 
M. L. Say . d de 


escri ion of the various forms of 





BOOKS AND PAMPHLETS RECEIVED 


The of Mountain Ranges: T. M. Reado (Ta and Francia).— 
nera of ween, dae ded A. Hall (Wash- 
ington). — Conchyben der von Aigen bei »Salxbarg : 
L. Tenech (Fischer, Wien), — Ueber die Fauna der OoHthe von Cap. 
8. Vigho: M. Vacek — Jahrbuch der kk. 


termine the direction of the currents of the N Atlantic, by 
Prince Albert e£ Monaco. The author describes a second ex- 
cursion on board the Ziresdalle, during which 510 bottles were 
thrown into éhe sea along a course about 500 miles long, and 
nearly parallel with the twentieth meridgan west of Paris The 
operation was begun on August 29 and completed on September 
$86, and some of tho floats have already been picked up at 

A the results 
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~ 1885, by M. Ch. V. Zenger. D ese years, 
both orders of phenomena ar8 shown to conch wil th 
are fgequ y accompanied by hurricanes, cycl 


and auront, e. 


* BERLIN . 
Phyalolggical Society, October 29.—Prof. du Bois- 


Reymond in the chair.—Dr. J. Munk reported on eyes 
inshtuted by him in the course of the last two years 9 vi 
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SCIENCE AND THE JUBILEE 


HE year of Jubilee has come, ahd on all sides we 
hear of proposals to make it memorable in one way 
or another. It is right that the completion of fifty years 
of such a glorious relgn as that of the present Queen 
should be celebrated by all kinds of noble effort, and the 
more the future greater well-being of the Queen's subjects 
is considered in those efforts, the more lasting such 
memorials will prove. But, so far, the word Science has 
scarcely been mentioned either in summing up the pro- 
gress of the natidr®&quring the last fifty years, or in 
considering how science should have its place among the 
memorinls by which this year is to be marked out from 
among its fellows. 

This is not encouraging ; still less encouraging is it that 
at the beginning of such a year the progress of science in 
this country finds itself jeopardised in a serious manner. 
According to rumour part of Lord Randolph Churchill's 
famous “plan” wasto increase his reputation not only by 
crippling our national defences but by paralysing all those 
efforts to spread science broadcast in our land for which the 
Science and Art Department and other kindred organisa- 
tions, such as the British Museum, are responsible. To 
effect wy large economy in this direction science schools 
must have been swept away, science classes crippled, 
science scholarships abolished, and science museums cast 
into the limbo of ineffectiveness. 

Truly the politician’s trade is a curious one ; for, sup- 
posing the rumour to be well foqnded, agd that all 
these things had befn proposed, what then? In a 
week the common-sense of the country would have found 
out that the Government which could sanction such mea- 
sures was out of touch with all true progress. Hut sup- 
pose, further, thay they were permitted to be carried out; 


we shoufd just be where we were fifty years ago ig many 


things which by common consent lie at the root of all 
true national progress. It is lamentable, indeed, that even 
yet the Philistine is so rampant among us, and that those 
to whom the nation looks for good government and light 
and leading know so little about our actual needs. 
*Indeed, it must be frankly conceded that in these 
matters our nation is fifty years behind? others Nay, 
more: we must possess our souls in patience ídt yet 
another fifty years: for not till then, as things go, it is t4 
be feared, will the average politician know the rôs which 
science plays in modern p and the stern necessity 
there is, if we are to hold our own among the nations, that 
scientific instruction must be enormously extended. 
Turning now to another matter which is engaging much 
attention in connection wth this memorable year, we 
must cSbfess to a feeling of disappointment in conrfection 
with the proposals for an Imperial Institute which we 
printed last week (p. 210). The Committee who drew up 
the Report, on which, no doubt, action will soon ‘be taken, 
have undoubtedly avoided many errors into which they 
would have fallen had they followed much of the advice 
which has so freely been tendered to them; but we think 
that they have missed their mark in great ueni rud 
the reason that the Committee too muck resembles" the 
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play of ** Hamlet,” with the Prince of Denmark omitted. 
It did not please the Prince of Wale’ to nominate any 
official representative of science upon it We do not 
forget that the Committee had the advantage of num g 
Sir Lyon Playfair among its members, but he pas not 
there as an official rep: tative of science, and, had he 
been, such representation would have been numerically 
insufficient. As*it æ, it is not difficult to surmise that 
many of the best suggestions contamed in the scheme are 
his, and this makes us regret the fnore that he was there 
single-handed. * D 

In our view, there is room for an Imperial*Institute 
which might without difficulty be made age of É&he 
glories of the land, and which would do more for the e 
federation of England and her colonies than almost any 
other machinery that itis possible to imagine. But it must 
be almost exclusively a scientific institution. Its watch- 
words should be “Knowledge and Welcome.” England, 
through sych an institution, should help her colonies 
in the arts of peace, as she does at present exclusively 
in the arts of In an Imperial Institute we can 
imagine the topdgraphy, the geology, the botany, and 
the various applications of science and the industries of 
Greater Britain going hand in hand. 

This year is not only the 5oth anniversary ofthe Queen's 
accession, it 18 the 8ooth anniversary of Domesday 
Book. Let the Imperial Institute be the héid-quarters of 
a bigger Domesday Book; let all knowledgesbe there 
accumulated concernmg the growth of England’s children 
dumng the last 800 years ; let the knowledge be complete, 
and so arranged that what comes from each quarter shall 
throw light on all Those who know how matters stand 
best, will see that in the case of many of our colonies this 





knowledge doesnot exist ; therylet it be the proud duty of the T 


Imperial Institute to get it, We have colonies in which are 
large stretches of$country teeming witB mineral and botan- 
ical wealth where no surveyor, or botanist, or geologist 
has ever trod. Let the Imperial Institute bring about the 
arrangements by which they may be sent; we*have men 
engaged upon all these works at home. We can imagine 
no greater service rendered to the science of this country 
than that those engaged upon its various surveys should 
enlarge their experience by that “travel, travel, travel ” 
upon which Sir Chaales Lyell insisted. The presence of* 
such men for a few months in those colonies where surveys 
have novalready been established would be of inestimable 
advantage on both sides; and if the systen’ were at work 
for a few years it would be found that there is no more 
necessity for a colony, unless it prefers to do so, to esta- 
blish the whole mechanism of a Geologjcal Survey and a 
Topggraphical Survey for itself than there is for it to 
establish an Admiralty or a War Office. 

We would by no means limit this scientific outlook to 
surveys merely. Take the present condition of Barbados 
as a case in poi$f. Barbados must either start some new 
industry or she must starve. This new industry must’ 
depend upon new knowledge. We take no steps to help 
Barbados with our brain payer, as if it was not our 
concérn; but if Bridg&town were under the gun» of a 
foreign fleet, the whole money and muscle power of the 
Empire would, if necessary, be af her disposi, * 

Wt have said enough to indicate the general direction gn 
which we believe the Imperial Institute can do the noblest 
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work, and can make itself felt more and more as years 
roll on, and we believe that if the future governing body 
of the Institute is a truly representative one, that is, if 
scidhice is properly represented on it, by such men as the 
President of the Royal Society, the Directors of the 
Royal Gardens and of the Geological and Topografhical 
Surveys, that such functions as tose we have suggested 
will be obvious. ©. 6 

To turn now to another part of the scheme, the Report 
wisely suggests that the new Bmigration Office should 
form part ef it* With this we c@rdially agree. But the 
return cugrept must be provided for Those who have 
lived in England's colonies and dependencies know best 
ethe intense home feeling, and in many cases the stern 
necessity there is of close contact with the mother country. 
Let the Imperial Institute be England's official home 
of her returning children, the Hall in which she officially 
welcomes them back. Let them here find all thty need, 
and let information anf wélcome be afforded with no 
stinted hand. . 

Along the two large lines we have inflicated, we believe 
that there are efforts to be made whieh could only be 
effective as connected with such an institution as an 
Imperial Institute, and we beleve that they are more ger- 
mane to its functors than some of the minor ublities 
shadowtd forth in the Report. é 

The Commftee has certainly madq out its case in 
favour of Sguth Kensington. And it will be generally 
conceded that, if the Institute has gor its chief objects 
the binding together of the various developments of 
science and art in the mother county and her colonies 
into Óne homogeneous whole, the Commissioners for the 
Exhibition of 1851 would be perfectl» justified in making 

` thevalusble gift to the Institute which is referred to in 
the Report. We shall not follow the Zime? imgibing at 
Sout Kensington. «To us South Kensington means the 
Science and Art Department, with its schools, museums; 
and laboratories, and the Natural History Museum ; and 
we know that these institubons have had no more to do 
with the various shows there during the last few years 
than they have with the services of the Oratory, with 
which they are also geographically associated, 

It is with several unpleasant rem:niscences connected 
ewith these shows stfi in our minds thgt we are somewhat 
doubtful of that part of the Repor: which refers to the 
exhibitions of various Imperial products, and we believe 
the only safeg'jard possible, if they are really instituted, 
would be that they should be open free to the public like 
the National Museums. 








HISTORICAL GEOLOGY s 
Tha Student's Hand-book of Historical Geology. By A, 
J. Jukes-Browne. (London: George Bell and, Sons, 
1886.) e 
(IPS wine needs no bush, but mertan Vintner 
wijl çarefully abstain from hanging out a sign calcu- 
lated in any way to convey to the passer-by the impression 
that he liquor to be oDtained within is of inferior 
quality. If authors were equally cautious, we shguld not 
see, as in the case before us, a ggod book désfigured by a 
frontispiece, to say ghe least, not calculated to produce a 
ffvourable impressiqn on the mind of one who opens the 


work for the first time. The plate in question is a fanciful 
represeptation of what some one has imagined may have 
been the distribution of land and sea during the Carboni- 
ferous period. It depicts the present bed’ of the North 
Atlantic as then occupied by a broad tract of continental 
land. Now, when we picture to ourselves à long tongue 
of land runnmg out, dunng Casboniferous times, from 
Scandinavia across the Highlands of Scotland and on to 
the north and west of Ireland, we are well within the 
bounds of legitimate speculation. The arguments in 
favour of such an hypothesis are too well known to need 
reproduction here. Again, when we look at a geological 
map of North America, and note how the great central 
tract of Palseozoic formations is even now hemmed in on 
the north and east by a belt of Ag#hman rocks, we are 
indulging in no improbable supposition if we infer that, 
during Paleozoic times, the eastern Archean strip ex- 
tended further to the east than now, and that from it was 
derived part of the material for the formation of the rocks 
of the Paleozoic basin. But it is obviously quite another 
thing if, on the strength of these two highly probable sup- 
positions, we proceed to fill up the whole f the interven- 
ing ocean, lr is a puxle to our mind to imagine on 
what grounds any one can pretend ta know what was 
the condition of things in mid-Atlantic so far back in the 
earth’s history, and any attempt to lay down such a map 
as figures in the frontispiece to the present volume seems 
to be about as striking an instance as can be found of the 
unscientific use of the imagination. od 

Luckily a very slight acquaintance with the book itself 
will dispel the unfavourable impression likely to be created 
by its frontispiece, but the introduction of this map has 
permanently impai the usefulness of the present 
edition, because the money spent ®n it would probably 
have sufficed to furnish a number of illustrations of real 
value, which are very much wanted. The book contains 
careful Siescrptíons of the physical geography of the 
British Islands at different geological iods, but mere 
verbal accounts of the distribution of land and sea are 
hard to follow ; and if each had been accompanied by a 
small outline map the value of these really important 
descriptions would have been more than doubled. 

To pass to our authar's treatment of the several forma- 
tions. In the case of each he begins with a general 
Sketch, in which he explains, among other matters, the 
grounds on which the formation was established and 
receifed a distinctive name; then follows a summary of 
the life of the period, illustrated by woodcuts of rather 
unequal execution; after this he proceeds to detniled 
stratigraphy, describing the minor subdivisions ahd the 
lithological character of their rocks at the principal local- 
ties where the formation has been studied; and he con- 
cludes with restorations of the physical gtography of each 
period. Detailed strangraphy in a work of the present 
size must necessarily be very condensed; and it is a 
question whether under this head &n attempt has not 
been made to be too encyclopsedic. In his nomenclature 
the authof perhaps shows some weakness for new names } 
the restorations of old physical geography seem to be 
accurate and cautious, and as successful as they can be 
made without illustrative maps. 

- In the account of the Archean rockg he displays a 
cauMon and a .freedom from dogmatism and partisan 
e 
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feeling which it is much to be wished were more general 
among the students of this nest of obscurities. . 

In the oldegt Paleozoic rocks (we hardly dare name 
them, for no nomenclature can be adopted without 
bringing a storm about one's ears from some quarter), 
Prof. Lapworth’s triple nomenclature is adopted. It 
would be a comfort if the term “ Ordovician ? could meet 
with general acceptance, for there would then bea chance 
of our knowing what any author meant by Cambrian and 
what by Silurian, without long and wearisome inquiry as 
to what camp the said author attached himself to. Our 
author's weakness for new names, we think, shows itself 
in the Silunan subdivisions. It is by no means obvious 
why our old friends “ Ludlow” and “ Wenlock ” are to be 
displaced by “Clonal and “Salopian.” We had thought, 
too, that it was generally admitted that the old ^ Tile- 
stones" and “ Downton Sandstone” had no business in 
the Ludlow group, and that they had better be placed by 
themselves as “ passage beds” between the Silurian and 
Old Red. 

In his treatment of the Devonian the author displays 
commendable caution. He reproduces on p. 158 a fanci- 
ful attempt to correlate the minor subdivisions of the 
marine Devonianeand lacustrine Old Red, but admits 
that it requires “ further examination.” There is also a 
good summary of the recent researches of Prof. A. Geikie 
and Prof. Hull on the Oid Red of Scotland and Ireland. 
Fiere, qnd generally, the book is well up to date. 

There are some rather serious objections to be made 
to the chapter on “The Carboniferous System." The 
Lower Coal-measures and Millstone Grit are stated to be 
“partly manne,” the Middle and Upper Coal-measures to 
be “fresh-water.” Now, whatever rgasons there may be 
for calling the Lower Coal-measures and Mglistone Grit 
marine in pert, apply to the Middle Coal-measures as 
wel. Marine shells occur in the Millstone Grit and 
Lower Coal measures ; but every one who has looked at 
the question witha critical eye takes careful note of the 
fact that they are the exception, not the rule, for they are 
found only in a few thin bands. Marine shells occur also 
m the Middle Coal-measures, but here again they are 
confined to a few thun bands, In short, throughout the 
bulk of the beds classed as Millstone Grit and Coal- 
measures, fossils unquestionably marine are stnkingly 
conspicuous by their absence ; but from bottom to top, 
with perhaps the exception of the very uppermost C Coal- 
measures, we every now and then come across a i 
band contamuing, often in great abundance, fossils tha 
are cegtainly marine, and some of them Carboniferous 
Limestone species The inferepce surely is that the 
Millstone Grit and Coal-measures are in the main 
estuarine or fresh-water, but that every now and then the 
sea broke in and flooded the basin in which they were 
formed. There are other «onsiderations, too long to be 
reprodiced here, which seem to lead to the same cbnclu- 
sion. They are summansed in “Coal, its History and 
Uses" (Macmglan, 1878), pp. 50-53. It ig hardly 
fair, however, to blame pur author for any short- 
comings he may have been guilty of in this matter. 
He has evidently followed Prof Hull, and knowing, 
is he doubtiess does, what unrivalled opportunites 
Prof, Hull has had for studying the Carbonife 
ocks, it was only natural that he should look upon Tim 
. 


as a trustworthy authority. But when Prof. Hull's state- 
ments and tables come to be analysed) they break down 
sadly. In his general table of the Bntish Carbonifergus 
Senes (Quart. Fourn. Geol. Soc., xxxui. 615), we read: 
* Middle Coal-measures (fresh- Nader and estarine). 
Marine species rare.” ‘ er Beds. Essentially marine. 
Fossils marine.” Perfectly true, but only balf the truth, 
Marine species are rare in the Middle Coal-measures, but 
they are rare in the Ganister Beds also; in both equally 
they are absent from the bulk ofthe formation, and are 
found only in certain s, always thin, and fe¥ in num- 
ber. This latter fact, which seems to us to Pe of the 
utmost significance, ıs unluckily overlooked by &rof. Pull. 
Again, in his tabular summary of Carboniferous Mol- * 
lusca, Prof. Hull has marshalled what looks like a 
formidable list of marine forms in the column for the 
Ganister Beds, while only comparatively few occur in the 
column headed Middle Coalgmeaguses. But against this 
we have tq set off the fact that the manne shells of the 
Ganister Beds come almost exclusively from beds such 
as ironstones and the roofs of coals which have been 
largely worked ; ‘while, with I think one exception only, 
the marine shells of the Middle Coal-measures are not 
found in beds economically valuable, and therefore 
largely explored. It is only an additional instance of the 
truth that there are two ways of looking a statistics, the 
one arithmetcal,*and the other rational, and that the 
purely arithmetical aspect is always full of ris. * 

Two very interestiig borings into the Permian, or, as 
our author prefers to call them, Dyassic, beds are quoted 
on p. 239. But it is hardly right to say that the Middles- 
brough boring shows beds “not found anywhere along 
the outcrop.” The “ Magnesian Limestone, 52 feet, and 
Grey Limestone, 15 feet,” my well be the “ Brotherton 
Limestone” of the Yorkshire sectign on the *opposite 
page; and the *'gypsum, rock-salt, and marl” beneath, 
fit in exactly with the “ Middle Marls” of Yorkshire. “In 
the Scarle bore-hole the great thickness near the base of 
the Permian of beds largely sedimentary (“shales and 
dolomites, 193 feet ”) indicates that we are here approach- 
ing the eastern shore of the Jake in which the Permians 
of the north-east of England were accumulated. Itseems 


to us that perhaps rather too much stres is laid on the un- , 


conformity betweenhe, Permian and Carboniferous It 
is marked enough, of course, in the north- east of 
England, but elsewhere as in. North Staffordshire" and 
Denbighshire, it does not seem to be an eaty thing to say 
exactly where the Coal-measures end and the Permuam 
begins Now it is, to say the least, worth notice that, in 
those locahties where the unconformity is strong, the 
Upper Coal-measures are absent or only feebly repre- 
seated; but that where we find Upper Coal-measures 
in force, the unconformity is less strongly marked, 
and pirbaps some places there may be no uncon- 
formity at all. d this be the explanation? In some 
places, the north-east of England for instance, the absence 
of the Upper Coal-measures is not due to dénüdanon ; 
there, never were any Upjer Coal-measures there. 
What may be called the Upper Coal-medsure period waf 
in thesé localities not a period, of depositjon, but of 
upheaval and denudation among ,the Carboniferoys 
rocks; and-so, when, later on, the for tion of Permiafi 
rocks began, these rested on upfurned and largely 
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denuded Carboniferous beds. Elsewhere, as on the west 
side of England, there was no break of this kind, but sedi- 
mentation went on continuously, or with but very slight 
int@cruption, from Carboniferous into Permian times, and 
there ig what practically amounts to a passage, from 
Carboniferous into Permian rocks. 

There is one very healthy sentence in the chapter on 
“The Dyas.” “ There is no proof that tite red rocks” (of 
the English Permians) *are as & whole older than the 
limestones, and the nation of Pheir being so is a mere 
assumption foifnded on their lith@logical similanty to the 
sees open If the author had said “ fancied 

” it would have been still more to the point; 
ebut it seca, d most useful to have clearly stated that this 
* correlation, so dear to the pigeon-hole systematists, has 
nothing to rest upon. 

Before concluding, we would call attention ta three 
omissions which it spems desirable to notice. In the 
account of the Lower Odlite3 of the Yorkshire there 
is n» mention of the marine band discovered by the Geo- 
logical Survey and named the Ella Beck Bed (Memoir: 
of the Geological Survey, explanation df Quarter Sheet 
95, N.W., p. 33). This is a very small matter; but we 
think ít is very much to be regretted that no word has 
been said, in the account of the Cretaceous rocks, of the 
southern type of that formation, the Hippurite*Limestone, 

~ and that in the description of the Tertiary rocks the 
Nummulitic, formation is also passed by in silence 
The book is primarily a book on Bytish geology, but in 
cases, like that of the Triassic rocks, where the British 
representatives are abnormal or exceptional, the author 
has not hesitated to take his readers to foreign localities 
where the normal type is found. Now surely the rocks 
of the Anglo-Parisian Cretaceous basin are decidedly 
exceptional in their character, and were formed to a large 
extent under very special conditons ; amd the best way 
to enforce this truth on the reader is to introduce him to 
the beds of the same age deposited elsewhere in a less 
special mstner. The large range too of the Hippurite 
Limestone gives it precedence over the deposits laid 
down in what was after all only a biggish and some- 
what land-locked inlet of & western ocean. And the 
same thing may be said, even with more emphasis, of 
ethe Eocene beda What an imperfect,idea any one would 
hav® of the physical geography a&d events of that period 
who knew only the littoral and estcarine representatives 
found in the [%ndon and Paris basins. If space were an 
object, it would have been better to have omitted many 
things which now find a place in the book than to have 
passed over two such formations as the Hippurite and 
Nimmulitic Limestones. For instance, it seems to be a 
fixed article of faith that every geological text-book must 
contain an account of the Permians of the Thuringerwald, 
a little isolated group with g very special character of their 
dwn, and with little or no bearing on*§ritish ggology, 
but, as has been said, dear to the pigeon-holers. The 
omission of the account of this group, and of one or two 
similar sections of the book besides, would have left ample 
rpom4for all that need have been faid about the two great 
formations mentioned above.’ . 

Suchdittlé flaws as hive been moted seenf to be present 

the structure of what, on the whole, will prove a most 
useful book. If any of the suggestions we have made 
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commend thenrselves to the author's |judgment, we trust 
he wil] soon have an opportunity of acting upon them in 
a second edition. A, H. GREEN 





PHOTOGRAPHS AND DESCRIPTIONS OF 
WILD ANIMALS 
Wild Animals, Photographed and Described. Illustrated 
by Phototype Reproductions of Photographic Negatives 


taken from Life. By J. Fortuné Nott, Major, Canadian 
Active Milta. (London: Sampson Low and Co., 
1886.) 


HE author of this splendidly printed volume, while 
disclaiming the idea that it is an erudite or scien- 
tific work on natural history, assureff'us that his object in 
writing and compiling it was to furnish some trustworthy 
information about some few of the most important vane- 
ties of existing wild animals, and to do this in an enter- 
taining and readable manner. The works at present in ' 
existence on such a subject may be classified, the author 
thinks, into the “scientific” and the “ educational”: the 
former are, in great measure, incomprehensible to the 
general reader ; the latter have their value to the same 
class of reader greatly spoiled by the taint of levity that 
characterises the style in which they are written. When 
a bear is talked of as “ Master Bruin,” and a lion as 
* His Majesty,” the dignity of the subject is compromised. 

This being so, Mr. Nott thought there was rogga foma 
book which * would accurately describe the salient features, 
distinguishing peculiarities, and specific habits” of wild 
animals, and that by dropping, as far as possible, all 
scientific descriptions and the general use of scientific 
nomenclatuge, and certain historical facts or in- 
teresting anegdotes m which they ftominently figured, he 
could make such a volume readable and entertaining. 

It is, however, obviously impossible that any one 
man cod personally be familiar with the habits of all of 
our larger animals, and the author has 4orrowed a good 
deal figm the works af travellers that “have appeared 
within the last few years, rather than from similar works of 
Previous dates, wherein fable and truth are so blended 
that they were practically useless " for his purpose. 

Respecting the illustrations of this volume, the author 
has attempted a new departure. Instead of illustrating 
his book with portraits of animals taken by artists, which 
often represen? rather the artists’ ideas of what an 
animf] ought to be than what the animal really is, he 
Pas had photographs af these wild beasts made, and illus- 
trates the volume with phototype reproductions of these. 
He apologises for the photographs, owing to the difficulties 
encountered. It is difficult to get human beings to sit 
properly for thejr portraits, but wild animals must be 
taken often in darkish dens, and are not amenabie to 
orders to keep quiet and look sheir best. 

To bur mind, these photographic illustrations "Are the 
more important portion of this volume, which, from its fine 
type and paper, and wealth of illustratign, is likely to 
become popular. The photograph of the lion is excellent. 
This beast, as our author would call him, has behaved 
extremely well under the trying ordeal, and has “come 
out? first-rate. The group of zebras form a pretty picture. 
The photographs of the giraffe, hippopqtamus, and red 
kanfaroos are;characteristic. The text calls for little 
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comment: we.have descriptions of a large number of 
familiar wild animals, and in these the author has un- 
doubtedly avoided as much as possible being at all scien- 
tifically exact. In our opinion the work would haveggained 
in value and interest, and as an “ educational" work, if 
the author had taken care, when he had to use scientific 
phrases, that be did so with some meaning. Thus it 
appears odd, to say the least, to read : “ The bears, genus 
Ursidz, belong in natural history to the sub-order Car- 
nivora?; and that the kangaroos belong to the genus 
Macropodide. It would not have required a large 
knowledge of logic or science to avoid such mistakes. 

Most of the photographs are from animals in the 
London Zoological Gardens, which will give a special 
interest to the volume. 





ÓUR BOOK SHELF 


First Year of Scientific Knowledge, By Paul Bert. 
(London : Relfe Brothers, 1886.) 


THIS is an English edition of a little book which made 
M. Paul Bert's name familiar to a vast number of persons 
in France who knew vp of his eminence either 
in science or in politics, As the title indicates, it is in- 
tended for children beginning to study science, and we 
know of no book better adapted for this purpose. It isa 


book of great merit both in style and selection of subjects. 
The more experfinental sciences are treated as their nature 


Coane Peep ; the experiments are simple, and 
few will fin i B CU in performing them. p - 
The illustrations constitute one of the special features of. 
athe book, for a diagram often conveys more meaning than 
a wile page of print The language throughout is clear, 
and everything is simply yet accurately explained. As an 
example we may refer to p. 333, where the popular fallacy 
TOC HU the so-called “ respiration of plants" is disposed 


... “Thus, simultaneously, in the same plant, two 
opposite phenomeng take place: #he prodaction of car- 
bonic acid by the parts that are not green, and consump- 
tion of carbonic acid by those Ha gre Pec Only, the 
latter activity being much more po than the former. 
the plant not only does not augment the p ion of 
carbonic acid the air, but consumes what it finds there. 
. . . The decómposition of the carbonic acid by the green 
parts is quite the reverse of respiration, and beas a much 
closer resemblance to ion.” 

The general character of the book leaves little to be 
desired. 


La France en Indo-Chine. Par A. Bouinais et A. Paulus. 
(Paris: Challamel Ainé, 1886.) 
THE important events of the last few years in Annam, 
Tonquin, and Cambodia have given rBie to a quantity of 
literature in France, relating to this region, whichehas now 
reached enormous proportions. French periodicals of 
all kinds are full of papers relating to it, and new books 
on*he same subject have been issued in many scores 


d the past three Every de ent of re- 
iE re ied historical scientific, literary, anti- 
quarian, industrial, commercial, &c, If this great flood 
RR as it undoubtedly does, the keen interest 
en by the French people in the countries with which 

they have now so cl & connection, it is none the less 
em ing to,foreign readers who desire td' obtain a 
eral and accurate survey of Indo-China, Amid the 

ost of wasks, good, bad, and indifferent, now i 
from the French press on this region, and 
ceivable topic connecte with it, it is difficult to select 
one which contains all that is wanted by the ordinary cult- 
vated who desires to have some knowl of 
countries which have been the theatre of events that have 
. e* 
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oundly. At last MM. Bofinais and 
uced such a pook. Capt. Bouinais has ' 
served long in Tonquin, and is actually a member of fhe 
Frontier Delimitation Commission, and Prof. Paulus, of 
L'Ecole Turgot, though, we believe, he has never visited the 
country, has made it a special study, and has laboured to 
populate a knowledge of itin France. The two authors 

ve already published a very much larger work og the 
same»subject, of which the present one appearsgo be an 
abridgment intended (pr wider circulation aad more 
general information. 

Perhaps the fnost satisfactory manner of reviewing a 
work such as this, which covers a large apd varied field 
with brevity, is to descwibe sho its arrangement and 
contents. The first ter réfers to the geography, 

phy, h iph¥, and climate of Indo*China, in- 
ud E is term French Cochin China, ¢ambodia, 
Annam, and Tonquin. The second chapter dealsgwith 
the history of French intercourse with these rBfions, com- 
mencing, i ing, with the cession to France of 
Tourane Bay ond 


ulo Condor in 1787, a cession which 
was due to the management of Pi 


eau de Béhain 

Bishop of Adran 7s bus. AD the interesting an 
exciting incidents of the occupation of Saigon, the 
Garnier and Philastre mfssiohs to Tonquin, and the 
events su ing the death of Rivitre down to the death 
of Courbet and peace with China, are recounted with 
perfect clearnesg and accuracy. Neat, the inhabitants are 
described, as well as the towns, and forms of religion pre- 
raning in the countries. The aboriginal pulation B 
under the heads Mois, Chams, an u a 
division which is perhaps sufficient in a book mtended 
for po reading, but which the authors themselves 
acknowledge to be wholly inadequate, ag they refer also 
to “savages iting the mountains,’ the phrase 
usually employed by the Chinese when ing of a 


moved E 
Paulus have 


people about whone they know nothing. The ethnological 
querunt connected with the Mois, Muongs, Chams, and 
e unnamed “savages” can scarcely be answered for 


many years to come; but they are amongst the most 
interesting ones connected with ethnology in the Far 
East. e origin and relationship of these and other 
scattered fragments of once powerful peoples nos inéndo- 
China Mone, but in U Burmah, an over China 
south of the agta d not come within the scope of 
MM. Bouinais and Paulus's work, although the latter 
shows how little is known about them when they ¢re all 
classed indiscriminately as “ savages of the mountains.” 
The fourth chapter deals with productions, trade, and 
communications, and the fifth with the administration m 
each of the countries mentioned. Finally comes a chapter 
on the future, a political forecast, to which we need not 
refer further. The work, it seen, goes over the 
whole field, and, as far as we haveebeen able to check the 
statements, it is*very accurate. As there is no yogi 
book on ,the subject, this may be recommen to 


readérs who desire to know so of the nex 
region which is but now being bro into close con- 
tact with Europe. Whether the French are a colonisi 


or only a conqueri people, though much debat 
is & question with which we are not concerned here: 
what is beyond all question is that no effort is 


By the Government or the public to eris that first 
indispensable requisite of all good and intelligent govern- 
ment, viz. a knowledge of the country and people to 


bee governed. No expense is considered too no 
labour too e, to obtain this knowledge. In this 
refpect they*set an example which one more successful 
colonising nation at least might well follow. 

My African Home. By Elisa Whigham Feilden. (London : 
* Sampson Low, 1887.) 

Ine1852 Mrs. Feilden And her husband went to fatal 
where th&y remaingd for five years. Qn her return to 
. 1 i 
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England Wer letters were restored to her : d in the 
present volume she has arranged them in Mronological 
order, with extracts from het journal The book contains 
a mass of petty details in which few readers will find 
much to interest them ; but there are also some very good 
sketches of the scenery of Natal and of the rough, free- 
and- life of the colonists. Mrs. Felden was much 
E by the fertility of the soil, and by the beauty of 
the v tion with which she was surrounded. “Ag for 
fruits, vegetables, and flowers,” she wro-e, “ you have only 
to put the seeds and youre pune. th the ground and they 
grow. There is no end of season in Natal. She remarked 
that there were not many native fruits, but that all that 
were imported seemed to suit thegsoil and climate. The 
native flowers she confidered "very exquisite.” her 
* grew in getat variety and luxuri , with the loo 
AF hotho plants" As for birds and ur the air 
teemed with them. Of the Caffres Mrs Feilden formed a 
very poor osenion. “ The Caffre 1s indocent ; he lives onl 
lake the beast, to eat and sleep ang pees tare h hfe wi 
ease; but to do this he must have his land tilled, and to 

wchase wives to till his land he must have cows to pay 

orthem. He sells his daughters to be drudges to ober 
Caffres, wbile the boys and young men go out to work for 
the white man, till they “caa in turn buy cows and wives." 
Even Caffres, however, have one good quality”: “they 
heaitily share anything they have with each other, and eat 
out of the same pot without the least feeling of who shall 
have most.” To Mrs. Feilden they seemed to be rather 
like Jews, and she asks whether they may not be 
descendants of Ishmael or an offshoot fram the lost 
tribes—from which it may be inferred that in the list of 
anen she has tried to study ethnology has noWyet been 
included. 





LETTERS TO THE EDITOR 


[The Edstor does not hold himself responsible for opinions ex- 
praed by his correspondents, Nether can he undertake lo 
return, or to correspond toith the writers of, rejected manu- 
sc . No notice is taken of anonymous communicahons. 

[The gaitor urgently requests corrgsbondent: to keep their letters 
as short as possible. The pressure on his space iaso great 
thaj ji TS impossible ise lo sure the nce coen 
of communications ceniasming interesting and novel facts.] 

$ The Coal-Dust Theory 
Ux DER the tle of '* A New Mining Darger." the Yorkshire 

Post of the 16th ult. published its final 1eport on the proceed- 

ings at the inquest on the bodies of twenty-two men and boys 

who perished in an losion at Altofts Colliery, Normanton, 


on the 2nd of October 
The inquest was commenced 1mmediately after the explosion, 


but was adjourned until se workings could be sufficently re- 
op@ned ip admit of a careful examination E made into all 
the tances — It was resumed and concluded on the 13th, 
14th, andasih of December. The witnees, inclu Mr. T. N. 
aidell, Her Majeaby’s Inspector of Mines for the district, were 
unanimously of opinfon that the explosion was originated by the 
finng of a shot in the stone or rock constituting the side of one 
of the main tho hfares of the colliery, wkich was also a main 
intake airway ; and they weve of opinion that it had expended 
pait of its eneigy in and igniting a cloud of coal-d 
which formed the nucleus whence the explosion was propagated. 

The coroner in summing up agreed with this conclumon, 
and the jury returned the following veidict -— 

** That the whole of the workmen lulled, except Deakin and 
Lomax, met their deaths from an explomon of j dust, which 
originated in the west chain road, which explosio# was caused 
by the firmg of an unskilfully drilled shot one of the men 
engaged in wid the road ; and that Deakin and Lomax 
wec suffocated by the stoppage of ventilation consequent on the 

A » " 


losion.” 
Non com-dust theory, which is discussed at some length 
in the Final Report of the Royal Commissioners on, Accidents 
e V ^ © 
* 
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in Mines, postulates that coal-cust may not july serve to 
originate an explosion, under certain given conditions, but may 
continue to carry it on as far as the same conditions extend. 
The essential conditians appear to be : that the coal-dust be per- 
fectly drg in a ve y fme state of division, and fairly abundant m 
quantity ; thal the initial cause be a large fame eec ding mith 
sufficient force to propel the air rapidly in front of it, so as to 
12ise a cloud of -dust ; and, lastly, that the explosion take 
place in a confined space, such as the working#of a mine. 

Frem the firat this theory was intended to account for great 
erosions in mines, or accomplished facts, which seemed to be 
otherwise inexplicable. It has nothing to do with mines in 
which explosions have not taken place, except to point out a 
possible source af ; and a ents opposed to it 
which are besed upon the fact that kinds of coal-dust are 
not equally inflammable are therefore obviously inapplicable. 
It was adopted by tke Prumien Commissioners as being 
appuie to certain inflammable dusts in & minute state 
of subdivimon, but not to others of a somewhat different 
chemical composition. In discussing the Camphansen explosion 
in NATURE (vol xxxi p. 13), I poi out that the. con- 
clusions arrived at from a consi ioh of the 
1esults obtained with Camphausen dust by the Piussian Com- 
missioners, fell far shar- of the acttal occurrence in the colliery, 
and that the same relation would probably obtain in the case of 
all the other dusts experimented with, provided all were made 
equally fine. 

MM. Mallard and Le Chateler, whose conclusions were 
accepted by the French Commission, of which they were mem- 
bers, rejected the coel-dnst theory, and endeavdured to reason 
away apparently confirmatory arguments drawn from the 
consideration of actuel explonons in mines. 

In this countiy it Sas been accepted By some of the 
ae of Mines, and more particularly by Messrs. W. N. 
an 


on ''Explomons in Mises,” which was oe reviewed in 
t 


V uino 


p. 43), Mr. Gallowzy does not appear to 
that, tf dust tome preactpal agent in goal-mine explosions, 
every -out ghot o in à very dusty and mine 


should actually be attended by a more or less disastrous ex- 
plomon or conflagration, and. that, lookmg therefore to the 
enormous unt of powder expended in shot-firing in this and 
other coun and tp the not inconsiderable proportion which 
blown-out shots must constitute, in many localtifs, of the total 
number of shots fired, disastrous coal-mine explosions should be 
of more daily occurrence, if his view were correct.” 

I submit thar the conclamon here stated 1s not deducible from 
the premiss ; and in support of this position I adduce the fact 
that coal-dust 1s admired to have been the principal agent in 
two of the most disastrous explosions of the present , 
namely, those of Mardy and Altofts collieries, in of 
which shots wee fired. Altofts Colliery alone is sufficient to 
prove the case against the Commusioners, for it has been in 
opeiation for twenty-@ne years, and shot-firing has been carried 
on in it duging the whole of that period. If, then, blown-out shots 
constitute a *' not inconsiderable proportion” of the whole, there 
ime ba bility am onning to a certainty that such shots must 
have fied in Altafts Colliery many times without the results 
here postulated having been attained until now. The argument 
as made use of against my own views appears therefore not to 
be in accordance with ascertained facts. 

It may be safely maigtuned, therefore, that every blown-ont 
shot does not the whole of the conditions necessary for 
creating an erplosion for instance, the dust may not be 
present in cient abcndance within reach of the flame f it 
may not be*fine enough to ignite at the poing where the shot 
explodes ; ıt may cantum too much foreign matter, o1 be covered 
with coarse rubbish, ar be locally damp ; the shotgnay be too 
high, or too low, or painted in a3 unfavoniable direction; the 
direchon and velocity of the passing air-current may exercise 
some influence on the result; the creation of a nucleus of 
explotion, may in cerain cases bo facilitated by the previous 
formation of a cloud of coal-dust to windward, raised Ly another 
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shot (as imagitted 
Morrison), or by a fall of roof, a train of mine waggons that has 
just passed, or any other accidental circumstance, and subse- 
uently carried past the mouth of the shot-hole at the instant 
he flame issues from it.” : 
Immediately piter the passage quoted above the Comnfissioners 


proceed to say :i— ; 
“The following facts 1elating to the part played by dust in 
coal-mine loafons may, however, now be as con- 
clusively establishéd :— 
(Cr; The occurrence of a blown-out shot in working-places 


tohere very highly inflammable ceal-dust exisis in great abusd- 
ance, may, even 1n the total absence of pared posubly give 
nse to violent explosions, or may at any rate be followed by the 

ropegation of flame through very considerable areas, and even 
5 the communication of flame to distant parts of the workings 
where explosive gas-mixtures, or dust-deposits in association 
with non-explosive gas-mixtures, exist.” 

**2, The occurrence of a blown-out shot in localities were 
only small propertions of Are-damp exist m the am 15 the pre- 
sence of “even co. ively s inflammable er actually 
anaa Det Dey fine, , ant poreus dusis may 

ve rise to explosions the flame from which may reach to 

ant localities, where either gas accumulations or depouts of 
inflammable coal-dust may be inflamed, and may extend the 
disastrous results to other regions.” 

This has the appearance of conceding all that is asked, but 
when read in the light of the first quotation it leaves the matter 
1n considerable doubt. Indeed, it was stated at the inquest on 
Altofts explomdn that the proprietors of that colliery had not 
gathered from the Commissioners Report that they were 
any nsk of an explosion, such as the one that happened ; 
at the inquest on Elemore explosion, which has been ad- 
journed until the 18th mat., Mr. Lishman, the manager, gave 
utterance to similar sentiments. Be this as ıt may, it 15 obvious 
that legislative measures ought to be adopted without further 
delay, with the object of 1endering the recurrence of coal-dust 

ons impossible for the future. In providing against them 
it must also Le 1ecollected that a local explosion of fire-damp, 
such as the one which onginated Mardy explosion, produces 
exactly the same result as a blown-out shot fired under the most 
favourable conditions imaginable. 

Cardiff, January 5 


W. GALLOWAY 


e ^ * 
The Cambridge Cholera Fuggus 


IN Issue of December 23 (p. 171) appears a letter from 
Dr. E. Klein, ın which that gentleman attempts [o show that 
the micro-organisms found by Dr. Graham Bro Mr. Sher- 


rington, and myself in the substance of the mucous membrane of 
the small intestine in cases of Cholera asiatica are n lng more 
than ‘‘common mould (probebly aspergillus)," LY has 

wn on and into the tissue during the process of hardening. 

e were and are, however, peifectly well acquainted with the 
fact that imperfectly preserved animal tissues are liable to be 
invaded by various forms of fungi, and took, therefore, precau- 
tions which we believe to be ample to prevent such contamina- 
tion of our material Moreover, the presence of the micro- 
organisma in certan parts of tho tissues only, their absence in 
others or on the surface of the specimes™, the fact that their 
presence in the pert is accompanied by anatomical changes 
which could not have taken place during the process of harden- 
ing, and, most of all the characters of the mucro-orgaflisms 
themselves, render such an hypothesis as that brought forward by 
Dr. Klem absolutely unacceptable. 

It is unn for me to answer all the arguments ad- 
vanced by Dr. Klein in suppoit of his views on this subject. 
They prove nothing more than that fang grow on and in animal 
tissues which are not adequately preserved—a fact which no one 
will doubt. That, on the other hand, the mi found 
byts are of this nature is a matter which neither Dr. Klein nor 
any other peison, who is unacquainted with the facts ıs in w 
position to decide. Since a short p i account only of 
the work e by Dr. Graham Brown, Mr. Sherrington, and 
myself, on pathology of cholera has as yet been publisifed, 
Dr. Klein has not befoie lim the facts on which alone a decision 
of any value is ible. G CHARLES ROY 

Pathological Laboratory, New Museums, Cambri 

December 30, 1886 eu 
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the late Prof. Marreco and Mr. D. P. | An Error A Maxwell’s “Electricity and Magnetism " 


THE criti of Mr. McConnel upon Maxwell's derivatian 
of the inductive action of current? from ‘he. du of en@rgy 


In the excellent treatise of Messrs. Mascart and Joubert, a 
similar misl: appeal is made to Helmholtz's proof, tid I 
have little doubt that Maxwell has correctly stated it. Ishould 
be intlined to think that the existence of the energy ofethe field 
was not distinctly presento Helmholtz's mind. ; 

Maxwell, as ix well known, by an ingenious application of 
Lagrange's equafionrof motion, proves that, in the case of two 
currents, this electro-kinetic energy 7; is given by the equation— 


T, -KLfy + Mug + Ley"), 
cos e 
where at = f [t taken round both cirfüits, and Z4 
r e 


and L, are similar expressions for the separate circuits. 9 y 

I believe, toush 1 dare not trespass upon yonr Macs to give 
the reaso in extenso, that this result may be obtained some 
what more simply and without the use of the Lagrangean equa- 
tions, a treatment which has the disadvantage o asming the 
electric co-ordinates », and Yp the currents being y; and y} Then 
the equation of energy becomes 


aT df. 
* Aii pim —— Rd Rey, 
é dt dt 
dl. daf 
where Ta is matrial kinetic energy, and —— = hir- 
at 


supposing the circuits rigid. Therefore ; 
Ay + Ara 


ae 
= [s *OMu) TES 
. (at 7 


reducing to Mr. McConnel’s equation, when she currents are 
constant. . 

In the case of two circuits thus moving in connection woh 
their batteries we may infer that 4, and 4, must be such func- 
tions of i and 44, and the coefficients of configuration, that, when 
the suffixes are interchanged in the expression for Ay, for ay 
must result, and vice versa. Lf this be so, then the aforesaid 
equation necessitates the separate equations— 

d 


Ay lah + MY Rie ue 


d 
ra) Silay + i) + Rese, 





d 
As E TM) + Ag. 


. 
Or Maxwell’s equations ae obtained without the use of 
. Henry W. WATSON 
keswell Rectory, near Coventry 


The Manipulation of Glass containing Lead 


IN a note on this ject in NATURE (Dec. ee 180), Bir, 
H. G. Madan has e a suggestion which is likely to be very 
valufble to those wha require to manipulate ‘‘combustiay 
tubing " before the pow poe Bat, in p g the employ- 
ment of oxygen in place of air to prolucf flames for heating 
glass containmg lead, Mi. Madan introduces a refinement which 
1s unnecessary ; for Jad gas may be qute as easily Ampo 
lated in flames produ by plun air and gas as soda-glass 
jtself. The pointed flame should be empl for small ebjec:s, 
and the oxidising brush-flame in the case of larger objects. Dy 
the om brush-flame, however, I do not mean the brush- 
flame as ordinarily employed, but one to which the air is supplied 
literally through an aur-tube without any contraction at its end, 


ats st pressure from a good blower ; care being taken, 
on the other d, not to introduce such an excess of as tO e 
reduce the tem of the flame. 
In his note, Mr. Madan quotes me as sx in the * Methads . 


of Glass-blowing," that the reduction of lead-glass may be 

Brevented or remedied by hilding the glass a little in front of 

the,vimble flame, with the comment that’ there is hartlly enough «m, 

heat in thgt region to do all that is required in the manipulation . 
. e 4 . 


. ` i 





oe 4 
* Pyrometers and Fusion-Points 
I ap woth much interest the letter from Naples of Dr. 





It occurs to me, however, that the pyrometer most suitable 


for the volcanic lava in proposed by Dr. Johnston- 
Levis would be cites Slemely's clesie the one 


crater, and 


‘at various depths, and possibly of the contained lava also. 


ith regard to the fusing points of various substances, refer- 
maj be made to recent careful on this 
subject of Dr, Thomas Carnelley and Prof. W. C. 
e. Tos. ANDREWS 
Wortley Iron Works, near Sheffield, January 4, 1887. 
.9 


Electricity and Clocks 


e . 
distant bellas it tia in n the blow 
upon its own small bell. With a rubbing contact the action is 
perfe certain. SILVANUS P. THOMPSON 
. City and Gujds Technical College, Finsbury 





Barnard’s Comet 


ely faint, but 6° logg,reachmg to II 
Aquilo The principal tal was reduced to 10° in length, sad 
was far more than this shorter, though gauch 





than this latter, indistinct with these field-glasses, 
being best seen with the power 20, whereas the mi 
tail was not disti visible although it showed an 
evident dark space y preceding the pri tail 
With the naked eye I ceuld see the long tail only. head 
was about as ght as 3 Aquila. T. W. BACKHOUSE e 
Sunderland, ber 29, 1886 

'* Meteor . M 
I HAVE just seen a very beantiful meteor about the size of 
Sirius, local time was within a minute or two of half-pest 


IO. It startedeowt between Pollux and the star-cluster in Cancer, 
ion of us, goi t 
Til à traf ebd with 
33 after a thunderstorm, i E 
Sid month, Deher 28 .. E $ E 


/ e 
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previous, 1 
| the Great Bight, on noticing a peculiarly 
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Red Sunsets and New Zealand Esptiona - 


Nrxw ZxaLAND eruptions have not the projectile force to 
cause red sunsets. Singularly, the very same current of ideas 
expremed by Prof Newcomb in NATURE, vol xxxiv. p. 
Sumeh i) the wider misa in AM watas ihs rns 

on the deck of the P. and O. Ballsarat, off 
red northerly sunset. 
's Sound were full of accounts 
of Tarawefth, and it must be 
the fine dust from New Zealand that has passòd overhead. 

The atmosphere of Astralia, it may be mentioned, is one of 
the clearest, ''exceptiomally free,” as Prof. Newcomb puts it, 
“ from or cther attenuated matter,” and in which 
volcanic dust would tell im: . . 

This suggestion dizppeared at once on ing to the actual 
site of the New Zealand eruption, only six w efter it had 
pere and On seeing, the limited area covered. wiih mida 
mere i vast stretch of in the 
Cup ous a As there was eee of its 
effects till within eight miles of the foot of Tarawera, it was 
simply ridiculous to suppose that any ofthe dust had invaded 


boundary of the cloud of 
turbance was distinctly seen, and the altitude placed by none of 
the spectators to be above 12,000 feet. 

The explosion at Tarawera to have been merely one of 
ry steam. twas t in the case of Krakatdb, 
wv the initial farce hed much more of the character of an 
explosion of ine than of high-pressure steam, as the 
matter was stated to have been projected at least'40,000 feet into 
the air. 





° e 
THEODOR VON OPPÜLZER 


HEODOR VCN OPPOLZER, one of the most 
eminent of modern astrono died at Vienna on 
December &6, 1886. He was the only son of Johannes 
von Oppoker, the famous pathologist of Vienna, and was 
born on October 26, 1841. In accordance with the wish 
of his er, he studied medicine, and took his doctor's 
degree in 1863. From early youth he had shown great 
interest in astronomy, and, soon after taking his degree, 
he caused an obeervatory to be built at his own expense, 
and resolved to devote himself wholly to his favourite 
science. In 1866 h= began to lecture at the Untversity 
of Vienna, on theoretical astronomy, and he was soon 


promoted to the ition of full Professor in his depart- 
ment. 1870 hs was asked by his Government to 
take of the aperations for determining thelength of 


a d@gree in Austria, and td this task he applied himself 
with so much energy thatall the necessary o qns 
were by and completed, although his results have not 
yet been published. 4 

Oppolzer distngrished himself in all departments of 
astronomical sciences One of the most important of his 
writings was his "Lehrbuch rur Bahnbestimm der 
Kometen und P ” a work which has already 
come classica. He hoped to place the theory of the 
moon on a new basis, but his labours in *tonnection with 
this subject were not finished at the time of his death. 
Om his death-bed ie corrected the last pro®f-sheets of 
his “ Canon der Fimsterniase,” in erhich he calculates all | 
the eclt of the san and moon" which have taken place, 
or Which have yet to take place, between the years B.C. 
1500 and A.D. 2000, 

"e 
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` 
His services to science were recognised b ne land pri 
learned Societies, and he was a Foreign Member of the 
Royal Astronomical Society of London. He was a man 
of a singularly noble personal character, and his geath is 
deeply regregted by a wide circle of friends. 
























the islands *and tea, also grown and meped in Fiji, as 
well as many other producfs, were 
Great credit is due to the Executive Commissioner, the 
Hon. J. E. Mason, for ing the regources of his colony 
known by the [distribution of small samples, during the 
period the Exhibition was open, to any one having $ real 
Interest in their development. A 
Lgctoría.—Besides the splendid collection Qf water- 
colour drawi of ian plants exhibited on the 
north side of the Court, the fine series of Victorian woods, 
the golden areh, and the native encampments, all of which 
attracted a considerable amount of attention, the pro- 
ducts of the genus Exgalypius in the shape of oils and 
resins, exhibited by Mr Joseph Bosisto, M.P., and Presi- 
dent of the C 1 , Were amongst the most interest- 
ing and important. Samples of the oil of esconde 
amygdalina, rectified and non-rectified, were 


isthe best quality of eucal oil, and tie oil for the 
preparation of which Mr. Bosisto’s firm has become 
noted. A sample of the essential oil of eucalyptus of 
commerce was also shown, and described as being ab- 
tained from the allied varieties of E. amygdalina, but not 
from the true species. So many varieties of this species 
M Eae ee wid collect the 
leaves fo eng dams those of true species fram 
its congeners, forming, as they often do, a ipie 
jungle or bush growing in close proximity to each er. 

he oil is ru ient, antiseptic, disinfectant, and a de- 
odorant of great power. The essential oil of Ewcalypins 
globulus, the blue gum-tree of Victoria, having tonic, 
stimulant, and antiseptic properties, as well as those of 
E. oh E. dumosa, E. atriodora, E. gonigcalyx, E. 
obliqua, &c., were also shown. A sample of eucalyptol 
Cine ieri eres ripe in the 
Catalogue as “a homologue of camphor, gnd appears to 
be two steps higher in the series. Its vapour, mixed with 
air, is agreeable when inhaled, and is em as a 
therapeutic agent in bronchial and diphtheritic affections.” 
Amongst resins were those of the red gum of Victoria 
(E. rostrata), described as a err in soluble and deli- 
cate mucilagmous PT and E. resinifera, Australian 

of : 
hostile 





e. 

THE COLONIAL AND INDIAN EXHIBITION 
(CANADA.—This section of the Exhibition will be 
; remembered chiefly fot its agricultural machinery in 
motion, its fur, and agricultural trophies, and its 
collection of furniture. The collection of fruits in 
agricultural Sophy has probably never before been equalled 
either in number, variety, or perfection of preservation, 
the colours of the several fruits being extremely well 
preserved in various solutions, such as dilute sulphurous 
acid for the lighter coloured fruits or salicylic acid for the 


darker ones. pondes mese however, there were numer- 
ous exhibits which, though less imposing to the general 
visitor, were of considerable interest, such, for instance, 
as the collection of timbers, and manufactures therefrom, 
photographs of American timber-trees, &c. The enormous 
sires of many of the American Conifers were well illus- 
trated by magnificent planks of such woods as the Douglas 
fir (Psendotsuga Douglastt), some sixteen feet high and 
about ten feet in diameter, large slabs of hemlock spruce 
DR PME also enormous logs of black walnut 
ME migra), and many others. Perhaps the most 
compact and interesting 'collection of timbers, however, 
was that from New Brunswick, where the woods were 
arranged so as to form a kind of design, the lower or 
basal portion being formed of trunks of trees, with their 
bnrks remaining, about three feet high, over this were 
*'arfenged sections of the wood in frames composed of the 
young branches with the bark on ; and above these, again, 
panels of the same wood as shown below, cut longi- 
tudinally and with a cross section at the base, both 
polished to show the grain or figure, and on the panel of 
each wood was painted a very good representation of a 
spray or branch of the plant ot Eache specimen was 
properly named, sd” that the whole thing, was very com- 
plete. The series of photographs before alluded to are 
correct representations of the tres flora, each photograph 
being framed with the wood of the tree illustgated. The 
eral use of the bark and wood of the cedar of British 
olumbia ( ja gigantea), for useful and ornamental 
articles, was shown in the exhibits of mats, native 
head - masks cut from the solid wood and 
PEAK pans spoons, whistles. 

Fiji —Though the space occupied by these islands was 
but amall, the exhibits were of an interesting character, 
including a fine set of native timbers, for the most 
scientifically named, and including some large blocks of 

M sandalwood (Samia/w; yasi), roots of the kava 
( e ogee), nhi is generally*used in the Society 

South Sea Islands in the preparation of an int®xicating 
beverage by chewing the root, ejecting the saliva einto 
large bowls, and then fermenting it; or by pounding the 
Tost between two stones, then putting it into a wl, 
pouring water upon it, pepe A and afterwards strain- 
pk The taste is sald to be like that of soap-suds, but 
a liking for it is easily acquired, ant it is said to quench 
the thirst better than any other beverage. A spint pre- 
pared from it in y was sold in the Exhibition under 
the name of yagona o kava schnaps. This spjrit, which 
is something of,the nature of a liqueur, is described as 
pes. Bes cinal properties, and is recommended for its 
remarkable soothing and stimulant effects, restoring 
faded energies and exhausted nerve-powef. Cocoa-nut 
fibre and oil of course form staples of produce in 
ee were fully represented in the Exhibition, as well 
as dilo nuts and oil (Calophyllum inophyllum): Some | ta, those gf Thevetia nereifolia, which are used for like 
excellent samples of sugar, grown and manufactured in purposes in British Guiana. ° $e. 
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kino, Fine samples resin of the Australian 
tree (Xantho: rhaa ) were also shown. is 


colour, soluble in spirit, and is used for staining wood to 
imitate cedar and oak, and is also used in this country in 
French polish to deepen the colour of light mahogany 
and other woods. ° 


furniture made of the timber, were the principal objects 
exhibited. None of the woods called for any re- 
mark except, perhaps, a small collection either or 
considered tbe ado for woqgl-engraving, and these 
specimens were ef little or no value in themselves, 
badly selected, and *in many cases much split or 


source of the woodf considered suitable for engra 
purposes than for any qualities of their own. Among the 
woods so exhibited were ee dni Hymen- 
TUIA Siri A Tn Poa gone 
emaing hast, 177 aporo , Dysoxy raseri- 
quem Gmina Leickkard i, in anstralasica, 
eimmasmmia rubifolia, Eugenia myrtifolia, Pentaceras 
australis, and others Amongst fibres and fibrous barks 
was the bark of the small-leaved nettle-tree ( 
sin cedi z), also a fishing-net, co and a dilly 
made he the fibre by the aborigines of the northem 
coast districts. The ection from New Guinea ex- 
hibited in this Court was of considerable Anjerest. The 
utilisation of the bony seed shells of Pangtus edule for 
decorating the skinedrums” is one not seen by us before. 


obtainable in large q@antties ; jg is of a cep. amber, 


Theeollection was more valuable as giving a clye ixi " 


wn in quamtity. , e 


New South Wales.—Minerals, wools, timber, and e- 


The seeds uce a rattling sound when shakén similar «€» 


- 
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South Australia.—The centre of attraction here was 
undoubtedly the stene on the Murray River wherein the 


its of the aborigines were depicted. Wool figured 
, and the applications of emus’ for a great 
variety of purposes*were fully illustrated. good collec- 


tion of small specimens of the woods of the colony was 
shown, as well as a collection of fruits and seeds. 

Western Ausiralía.—A fine collection of the timbers 
of the celony was exhibited in this Court, and outside 
near the basin adjoining. The principal woods shown 
were jarrah (Eucalypins marginata), and kari (E. 
diversicolor). Of the former, one of thé principal at- 
tractions in the Court wasa log, some seven feet long, 
over four feet in diameter, and weighing nearly five tons, 
carefully polishes on one end to gaow the cross section, 
and in the fniddle to show the longitudinal structure. The 
wood has £ very fine deep red colour, and “for the dura- 
bilitysof itgfimber,” Baron Mueller says, “is unsurpassed 

any d of tree in any portion of the globe.” 
en carefully selected and dried, it is proof against 
thé attack of teredo, termites, or any other wood-borers. 
It is consequently in great demand for jetties, pues, rail- 
way-sleepers, fence posts, and all kinds of ide ond 
as well as for plaakjng and frames of ships This 
fine block wool anda fue aber counter to @ figured 
jarrah and other West Australian woods, [ied been 
presented to the Museum of the Royal Gardens, Kew. 
Amongst the plants exhibited as being used for tea 
the natives were the following :— The leaves and flowers 
of Verticordia pennigera, known, itis stated, to the settlers 
in the earlier days of the colony, and used medicinally. 
The taste is said to be similar to Chinese tea. , Another 
kind of ‘native tea poe upon exammation to befurnished 
by Kunsea Mudleri. ` è 
Jand.—Cf vegetable products exhibited from 
this colony*t#e collechon of woods was the most note- 
worthy, not only for the number of Species, but for the 
care shown in their selection and Mor The two 
enormous trunks of cedar (Cedrela oona), each some 
fifteen feet high, and one with a girth of twenty feet five 
inches, will as long be remembered for their majestic size 
by those interested in tree growth as the number and 
brillifmcy of the opals will Be remembered by those 
interested ig gems. e. 
* New Zealand—Ne& to the collection of. birds and 
minerals, the timbers of New Zealand held a prominent 
place, and the furniture made from the most important 
and beautiful woods, such as mottled kauri (Dasmara 
auttrad's), and totara (Podocarpus totara) was well illus- 
trated. e. beauty of these woods is so great that it 
is remarkable they should still remain comparatively 
unknown amongst cabinet-makers in this country. 

Caps of Good Hope.—The centre of attraction in this 
Cqurt was undoubtedlf'the diamonds and diamond-polish- 
ing. @f the vegetable products a collection of native 
medicinal plants was shown, and their uses well 
@escribe@l in thg catalogue of Cape exhibits, and for 
the most part are to be found also in Pappe’s Flora 

is Medica Prodromus. There was also a very 
fine collection of well-seasoned and polished wood slabs, 
amongst them being Outeniqua yellow-wood (Podocarpus 
elongatus), an extrerfely valuable, fine-grained wood of a 
light yellow colour, useful for furni planks, flooring- 
boards, beams, &c. One slab of this fine wood—whi 
was almost entirely hidden duiing the Exhibition bya 


counter being built over it, and measures about twenty 
feet long by five feet in diameter—has beert ted to 
the Kew Museum, together with a fine set other Cape 


woods, many of which might become useful in this 
country wet they better known, notably the stinkwood 
or laurel wood (Oreodafhneebullatq), a dark-colourad 
wood much resembling walnut in appearance, but heavier 
and considerably stro y, 80 it has been recom- 
mended quite recently for gun-stoclas. 

/ e 
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is very highly prized for nearly every kind ‘of work con- 
nected with building and cabinet-making, being little 
inferior if not equal to teak in strength and durability. 
Natal, —Raw vegetable products y predominated. 
in this Court S maize, tea, and tobacco were the 
principal staples. ¢ cultivation and manufacture of tea 
is a new industryfor Natal, and the result is that an article 
of very good ques has Daen peas Natal tea havin 





been on sale the period of the Exhibition and we 
spoken of, so that there seems e probability of a future 
trade in this article with N Amon tanning 


materials we noticed the root, both entire and bro of 
the Elands Bontjis (Elephantorhiasz Burcheliss), which has 
attracted some attention of late as a valuable tanning 
material Preserved native fruits, such as geom 
(Passiflora maliformis), pápaw (Carica Papaya), amatun- 
gulu (Carissa grasdiflora) and others, were exhibited, 
as well as a variety of hard woods, many of which were 
without scientific names. . 

West African Serlesenis.—Und(f this head was in- 
cluded the Gold Coast, Lagos, Gambia, and Sierra Leone. 
The exhibits consisted largely of raw ucts of both the 
vegetable and animal kingdoms, together with some native 
manufactures, such as textiles from indigenous pa]m fibre 
or grasses, carvings in wood, &c. Oil seeds were shown 
in variety as well as in bulk, and notable amongst them. 
were the kernels of E/ais guimeensis, malukeh seeds 
(Polygala rarifolra) which only occasionally finds its 
way to this eountry, physic nuts (Jatropha Curcas), benni- 
seed (Sesamum indicum), and others as well known 
Some very large balls of rubber were exhibited from 
Sierra Leone, dnd some fine masses of a kind of gum 
copal from the Gold Coast. 

Ceylon.—Vegetable products abounded in this Court. 
On the walls were exhibited no less than 362 speciyens# 
of native vegetable drugs, got together by the Director of 
the Royal Botanic Gardens, Peradeniya. A very fine 
series of planks of the principal useful or ornamental 
timbers were exhibited, amongst them being tamaiind, 
satinwood, ebony, calamander, and nedun hewn 
mooniana). ‘Zhe mostgttractive of the Ceylon is 
certainly calamander, but this is said fb be now extremely 
scarce, and as“ is of slow growth, thé supply is very 
lmit Satinwood trees are common “in the northern, 
easte ang north-western forests, but the proportion of 
tese whi yield ‘ flowered satinwood’ is very small, and 
this description of wood is therefore comparatively high 
in price.» Notwithstanding this scarcity of “ flowered 
satinw: " several of the show-cases which contained 
the exhibits of tea, cardamoms, &c., and some of the 
barrels containing coffee, were of flowered satinwood. 
The Ceylon collection on the whole was one of particular 
interest. 

Indja.—The extent of space occupied by our Indian 
Empire, and the varied and interesting character of the 
exhibits, will long te remembered. e contents of the 
art courts do not come within our notice, but there was 

ient material in the Economic Court for an extended 
notice. Space, however, will not allow us to say more 
than a few words on the unrivalled collection of the mw 
products of India—such a collection, indeed, as in all 
obability was never brought together at one time before. 
ls such a collection it would be impossible to individual- 
ise any of the exhibita—those most striking, such as the 
bamboo bridge, will remain fresh in the memory— but it is 
in such d as the individual &ontents of the sevgral 
shops that the interest of the economic botanist lies, To 
obtain any idea of the contents and valde of the Indian 
Economic Court, we must refer our readers to tbe recently- 
ied “Special Catalogue of Exhibits,” a large portion 
of which has been compiled by Dr. Watt, who had charge 
of the Economic Court during the Exhibition, This 
catalogée is a valuable and interesting record of one of 

the most important sections of the: whole Exhibition. 

e . 
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We cannot close these notes without saying a word in 
commendation of the excellence of most ot the catalogues, 
especially those of Ceylon and the Cape of Good Hope. 

JOHN R. JAOKSON 

Museum, Royal Gardens, Kew 


e 
IPECACUANHA CULTIVATION IN INDIA 


"DHE following note is from a letter which I have 

: received from Mr. Gammie, who has charge of the 
cinchona plantations of the Government at Dar- 
jeeling. The facts are of considerable biological interest, 
as showing that amongst closely connected forms, which 
can scarcely be distinguished by palpable morphological 
differences, there may yet be unobvious constitutional 
distinchons which in the struggle for existence may de- 
termine the survival and ultimate dominance of some one 
form in particular. 

The facts are also berhaps interesting in another way. 
To any one who will be at the pains to turn up vol. vii. 
of NATURE, p. 6, it will be amusing to see the sequel 
which the chance of circumstance has brought to one 
branch of a long-burnt-out contro 1 

W. T. 
- Royal Gardens, Kew, December 13 


“T don't think I ever told you the final results from 
our i uanha-growing experiments, but do so now. 

a Our original stock of plants came from Kew and 
Edinburgh—thé great majority from Edinburgh. The few 
plants from Kew ‘differed a good deal in appearance from 
the Edinburgh lot, which, again, differed greatly from each 
other. All the Kew plants were of one sort, which we 
E from the the Kew variety. It was rougher 
in tit leaf than the Edinburgh sorts, and not so strong- 
growing while under glass. 

* After we had satisfied ourselves that we could make 


ELTON DYER 


nothing of i cuanha, from a commercial point of view 
we put all lants out in the open, under shade, an 
let them take their chance. By this time we had all the 


y at least 
pans for each one of thee Kew sort, and 
besides, been much the stronger 
growers under glass, the Kew plants formed less than 
percent. of the whole. But very soon the Edinburgh 
sorts began tgsdisappear, until, in the course of a year or 
two, there was not a single plant of one of the Edinburgh 
varieties alive, whilst almost every plant of the Kew 
variety lived. Of it, at the present moment, we have a 
good stock, and in one place, at 1400 feet elevation, under 
the shade of living trees, we have plants, which were put 
out many years ago, in the most perfect health, but un- 
fortunately their growth has been so slow as to render 
. Le Dee or any profitable return from them almost 
opeless. it es me ;in es 
better situated for eae EE thee Sik 
this particular variety may succeed, although other sorts 
may have failed. Probably our ipecacuanha experumfnts 
may prove another instance of the folly of giving up the 
cul vation of new crops as hopeless until the most 
exhaustive experiments have been carried out. It may 
be that there are even hardier varieties of ipecacuanha 
than the ‘ Kew variety’ to be found.* 


sorts red up toge mer and as w® had ori 
ten Edinburg 
the Edinburgh lot 





SUNSPOT OBSERVATIONS IN HUNGARY} 


qus Observatory, of which the first volume of Publi- 
cations is now before us, was founded Cardinal 
Haynald om connection with the iepiscopal 

gymnasium at ocsa i$ Hungary. Preliminary geodetic 

operations, of special importance as supplying an inde- 
1 ' Berichte dem  ErrbwchMilch-Haynaldschen Ober 

Kam ia Ungar Von Carl Brann, S. J. incl Wo bad 


pendently determined point of, cesor the Hungarian 
survey, with the examination and adaptation of instru- 
ments, cost much time and labour ; so that only a frag- 
mentary pat of the energy of the establishment has 
hitherto been available for y astronomical work. 
The Director, however, Dr. C. Braun, has wisely embraced 
the nile of concentration which governs most successful 
campai and is hence enabled to present, in Jeu of a 
multitude of scattered and perhaps useless observations, 
the connected results of four years’ solar study, unpre- 
tending in aim? bu? thoroughly well executed, and deve- 
oped with much clearness and not a little originality. 
e time, it is true, has somewhat gone by for visuzl 
solar work of the here described ; and Dr. Braun, 
hke all other astronomers, is getting ready Ris camera. 
Still, it ıs well worth while to consider what has been 
learned—even at a somewhat disproportionate cast of 
labour—by graphical delineation pursued tough fifty 
consecutive solar rotations. . . 
The instrument employed was the smaller of two exce-- 
lent Merz refractors possessed by the Kalocsa Observa- 
tory. Itis of four Paris inches aperture, is equatorially 
mounted, and appears to possess uncommonly fine defin-- 
tion. Tg its eye-end was*fitteti an spparanis invented 
and constructed by Dr. Braun himself, by means of which 
an image of the sun 22 centimetres in diameter was 
projected, aftergotal reflection from a right-angled prism, 
upon a sheet of drawing-paper. In this way nearly 5005 
drawings of spots were executed during the years 1880 t5 
1884. For their reduction two expeditious methods—ons 
graphical, the other computative—were devised ; and the 
resulting Sheliographical latitudes are rendered strictly 
comparable with those derived by English observers, 
through the apflication of a small correction due to a 
difference ın the adopted elements of the &olgr rotation. 
Now that sunspos observations have become cosmc- 
politan, it seems indeed a pity that there should not be 
unanimity on this point among astronomers. Dr. Bram 
conforms, however, to the solar prime-meridian chgsen at 
Greenwich, so that the longitudes given in his maps 
practically coincide with Greenwich longitudes. i 
The highest grade of accuracy was not aimed at in 
these oBservations. Their object was the collection af 
materials forestudying the processes of spot-formmatioa 
and the relation of sbots to prominences, with side- 
glances towards a le, but e year less and lesa 
probable, transit of " Vulcan." The determination of the 
solar rotational elements, or of the minutf changes af 
lititude of spots, was left to observers provided with the 
means of executing refined micrometrical measurements. 
Nor was the estimation of maculated area attempted. 
Yet with all these limitations, rm of interest remains 
to be gathered from the pa oge us. 
The results ard raed in fifty maps, each es ae 
ing the aspect of thé sun’s surface between the els 
of 44 north and soyth, dunng one synodical yotation, 
The indication of the solar meridians wich on successive 
days were central at mean mid-day (Kalbcsa tıme) renders 
it easy to trace the fluctuating appearance of the actual 
visible disk' throughout each penod. The maps further 
contain two long sinusoid cürves—one denoting the 
heliographical latitudé of that point on each meridian of 
which the position-angle on the east limb was 90°, the 
other showing the latitude of the points similarly situated 
on,the west limb. Hence the ition-angle of any 
given spot ageit traversed either e of the sun can at 
onfe be deMuced—a datum obviously much facilitating 
inquiries into the connection of spots with prominences. 
o each map corresponds a table, in yhjch, besides 
the heliographical positionof each spot, something of its 
hfstory and peculiarities is set forth—the number of times 


it was observed, the epoehs of its appearance and désap- œ 


ce, ewith a gen descziption of its size and shapes. 
special interest & es to a anie ın Phic? Dr. Braun 
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has i pude particulars of sixty-one spots, 
held, with more or less of Probability, to have presented 
themselves afresh after the circuit of the sun, and 
hence to be available as guides to the period and law of 
its rotation. From these data he constructed a curve 
ebd XVI. Fig. 2) showing the variations in the rate of 
Spo displacement with varying latitude, the perfect s 
me which on either side of the sun's equator tespifies 
to the aÉsence of any systematic difference $ in this respect 
between the hemispheres. From*he curve were derived 
three distinct formule of the solar gotatinn, all fitting 
stand with the observations within the parallels of y 
ts for AAA latitudes. 





t diverging ey in their 
For example, No. 1. gives for th ion close to either 
pole a ef just 33 days ; Mo. III. of a little over 
40; No. of 538 de 


From es vos s formula, 
Dr. Deus deduces Ms i ere of 30°36 days; Faye's 
dein ome of 32 s actually reverses the direc- 
ton of change beyond e spot-zones, Pedicatng arecove 
of veloci n Ai the far north and south, and a peri 

in latitude 9o*, of no more than 25° days—ebout the 
same which prevails in parallels of 10°. It may be worth 
remarking, as at least a coincidence, that almost precisely 
this rate of motion wes infemred by Father Secchi (very 
doubtfully; it is true) from observations of relatively stable 
pronfinences near the pole. Nevertheless, a survey of 
the discrepancies tabulated by our author can hardly fail 
to inspire a profound distrust of empiricfl formule, and 
Still more of the risky process termed “ extrapolation.” 

The swiftest- moving spot noted by the'Kalocsa observers 
was situated 1? 20' north of the equator ; its estimated 
daily dis RA of 868' bringing about the pletion 
of its 24°88 days.. e most slu Bh rus in 
south latitude. Fai 38, and gave a period of 26'5 days 
As might have been expected, considerable diregulacides 
are apparefft ? yet not more than might reasonably be set 
down to uncertainties of observation. A much higher 
degree of accuracy must, wore be reached before the 
mnc moon ro each parallel can be at all 

orily ascertain This men iae is Jioc, dn 
ded view, subjectto cyclical change ; and his observa 
during the years 186151871, as compared with 


Carrtagton: s during se years, disclaged per- 
sistent differences egeret Mer for, Dr. Braun’s 
results, on the other hand, 


Quite as tu as could be 
expected with those of the English observer. A further 
complication is introduced dap may be called the 
individual caprices of spots. poi e probably a 
velocity of transport peculiar to itself, d eque upon the 
circumstances of its origin; this Velocity is certainly 
subject to accelerations connected with the processes of 
its development. "These accelerations (for the change of 
motion is always in a /orwarg direction) are shown, in 
Paof Spbrers recent' communication eto the Physical 


Societe of Berlin, to be very comeiderable; they are 
beyond question highly significant ; yet they emphasıse 
®ur disdtivantagein com to rely upon such 
ünstable oer for owledge that 


most important dein the Ta rate of the suns ev ution 
on its axis. 

` The Kalocsa solar observations were made at a critical 
period. They cover fhe whole of the prolonged maximup 
which culminated near the close of 1883, and disclose or 
confirm very satisfactorily some of its characteristics. 
Dr. Braun has depicted in a remarkable curve the 
progressive changes in the mean latitude of the spot- 
zones di Me years 1880-84. Their c8gtinuous ap- 


euet hu eA at once strikes the eye; but 
superposed u line of uniform descent is a series 
of minor ions with a period of about a year, and an 


amplitude of fully 2°, which sem too yegular and strongly- 
marked to be the mere effect of accident. ‘This feature i is 
quite novel and deserves attention. 
The general mule that thelong series of spots Comprised 
4 
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within each cycle break out first in high latitudes, and 
become extinct close to the equator, was first observed b 

Carrington, and may now be regarded as fully established. 
Ordinagily, the maximum occurs when the mean latitude 
of the zones is 16" or 18°, the energy of thg disturbance 
diminishing as they close further mn. e the retarded 
character of the recent crisis was signi attested by 
the fact that it did not reach its height CRT the closing 
in had proceeded much further than usual In 1882, 
when the maximum was due,the average latitude of spots 
was (from Dr. Braun's curve) about 16°; whereas, at the 
close of 1883, when the maximum actually occurred, it 
was no more than 11*. It would seem as if the punctual 
and duly prepared completion of the outburst had been 
frustrated, and its stored-up energy spent upon an 
abnormal protraction of the maximum. 

It might even be said that the perturbation thus indi-* 
cated affected chiefly, or solely, the southern hemisphere 
of the sun. Although the respective sum-totals of spots 
observed at Kalocsa north and south of the equator 
eventually almost exactly balanced each other, large tem- 
porary discreparcies were manifest. The northern hemi- 
sphere displayed in 1880 an excess of activity, still more 
conspicuous in the ensuing year. Southern spots, on the 
contrary, outnumbered northern in 1882 to the extent of 
8 per cent, and in 1883 in the proportion of nine to five. 
Dr. Braun adds the remark that each henfisphere would 
almost seem to have completed its cycle of e inde- 
pendently of the other, the northern maximum TE 
occurred late in 1881, while the southerf was ponpon 
for two further years. The cause of perturbation s 
in this view, be Iocalised m the southern hemisphere. 

p ` A. M. CLERKE 
— Pe 
NOTES 
Ox November rp last, an important meeting of intercolontal 
delegates nas held at the rooms of the Royal Society, Sydney, 
for the purpose of forming gn Australasian Association for the 
Advancement ef Science, There were delegates from all the 
principal scientific Societies of Australia, and they seem to have 
had no difficulty in arriving at n decision on the questions they 
had met to discuss. On the motion of the chairman, Mr. 
Russell, it &vas agreed that an association of the scientific 
Societies of Australasia should be formed the name of 
“The A Association for the Advancement of Science." 
It was also resolved that the rnles of the British Association 
should be adopted, and that the first meeting of the Australasian 
Association should be held in Sydney in the first week ‘of 
September 1888. This date was fixed because it will be the 
hundredth anniversary of the foandation of the colony of New 

South Wales. 


Mr. H. N. Ripuwy, of the British Museum, intends to make 
an expedition to tke island of Fernando Noronha for the purpose 
of igrestigating {ts naturel history. The funds for the expedition 
have been suppllec by the Royal Society, and Mr. Ridley hopes 
to be able to start at the end of rebruary. Tho manne ffora 
and fauna were collected by the Challenger Expedition, bat owing 
to the fact that the island is a Brazilian penal settlement, no 
naturalists have hitherto been permitted to make collections 
therein. The Trus-ees of the British Museum have obtained from 
the Emperor of Brazil the necessary p@tmission for Mr. Ridlsy’s 
exploratiot of the island, which, "rom what little is known of it, | 
and from its geographical position, promises to be of exceptional 
injerest from a natural history point of view. e. 


THE death is announced, at Victfbris, British Columbia, of 
Dr. W. F. Tolmie. Dr. Tolmie's name’ has been favourably 
known fo ethnologists for many years m connection with his 
researches respecting the Indian tribes of Biltish Columbia and 
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neighbouring parts of the Pacific coast, where he has been 
almost continuously resident since 1833. Dr. Tolmie was a 
native of Inverness, but in 183a accepted an appointment as 
medical officer to the Hudson's Bay Company at Fast Van- 
couver on the Golumbia River, and subsequently became a chief 
factor in the Compeny's service. Information supplied by him to 
Mr. George Gibb@and other ethnologists has appeared in various 
publications, In 1884 he published, in conjunction with Dr. G. 
M. Dawson, a nearly complete series of short vocabularies of 
the prihcipal languages spoken in British Columbia, He has 
had for many a larger work in contemplation on the tradi- 
tions and folk-lore of the same tribes, but the materials for it 
were not complete at the time of his death. 


CHARLES SHALER SMITH, the distinguished engineer, died 
ùt his home in St. Louis, Mo., on December 19, 1886, He 
had been suffering from the eífects of & fall, which resulted 
in serlous injuries. Fem the first his case was considered very 
grave, but his great vital powers enabled him to keep up for 
two years. 


Mx. CLEMENT WraAGGE, late of Ben Nevis Observatory, and 
now of Adelaide, is to be appointed Meteorologist to the 
Government of Queensland, 


YzxsrEuDAY Prof. A. W. Reinold, F.R S., delivered at John 
Street, Adelphi (the Society of Arts), the first of the usual short 
course of lectures adapted for a juvenile audience. The subject 
was ‘Soap Bubbles." The second lecture will be given on 
January 12. 


THE lectures founded by Sir Thomas Gresham will be read 
éa ip public gratuitously on the following days, at Gresham 
College, Basinghall Street, in the subjoined order, beginning 
each evening at 6 o’clock:—Rhetoric (Mr. J. E. Nixon), 
January 18, 19, 20, and 21 ; law (Dr. Abdy), January a5, 26, 
27, and 38; geometry (Dean Cowie), February 1, 2, 3, and 4 ; 
physic (Dr. Symes-Thompson), February 8, 9, 10, and 11, 
divinity (Dean Burgog), February I% 16, 17,eand 18; astro. 
nomy (the Rev. E. Ledger), February a1, 22, 24, and 25 ; and 
music (Dr. H. Wylde}, March 1, 2, 3, and 4. 


Tux complaint is frequently heard thet natural gcience does 
not get adeqnajely encouraged in Oxford. Six weeks ago a 
notice was ued by Queen's College that an examination 
would be held on March 1, 1887, for the purpose & filling up 
various Scholarships and Exhibitions, including one Scholarship 
for mathematics and another for natural sclence. This notice 
was inserted in various newspapers, of which copies were sent to 
upwards of a hundred schools in England. The result is thet 
ome candidate has signified his intention of offering himself for 
examination in natural science. No doabt there will be at least 
ten candidates for the vacancy in mathemiitics, and twenty for 
each vacancy in classics. This certainly does not show'& demand 
for natural science scholar-hips in excess of the supply. e 


ON December 9 the Council of the College of Surgeons 
adopted, and ordered to be entered on the minutes, a report 
from the Committee, recommending thet the Commuttee's powers 
should be enlarged, with a view to the extension of the museum 
and the library, and the addition of work-rooms. It was also 
recgmmended that the Gommuttee should receive power to take 
other improvements into consideration, and to inquire to what 
extent an mcreast of the staff would be rendered necessary by 
the pı changes. The improvements, it is believed, would 
be paid for out of the Erasmus Wilson legacy. *Tho schemf is 
likely to meet with some obposition, and before finally deciding 
on a matter of so much importance the Council would do well, as 
the British Medical Sourmal suggests, to submit its plalis to the 
Fellows, 


WE regret to notice that objection is made in Hong 
Kong to the expense of publishfhg in the officiel garettethe 
Monthly Weather Reports of the Observatory there. These 
tables, which have frequently been noticyl in these columns, 
contain the usual statistics of evaporation, radiation, the relative 
humidity and tension of aqueous vapour, the classificatien af 
clouis, and other meteorological details, The local critws sey 
that fhese are of no practical value ; but they surely ferget that 
similar tables are published by every Observatory in the world. 
The Tokio and Siccayrel establishments, to select two which are 
nearest to Hong Kong, publish periodically the same meteore- 
M ee ERI 
Dr. Doberck will be ited to péfrsue his 
labours. The colony mely voted a ciet sum ep 
Observatory a few years ago without question, anal the work 
which it has since done is appreciated in Europe. _ Onlyea few 
weeks since we printed a paper by Dr. Doberck on 
of the China seas, which was essentially and directly practical, 
for it told the mariner of the various classes of these storms, 
their direction, and course, and the time at which they are 
most prevalent. It further explained how vessels caught in 
these typhoons may.besi miffimise or escape altogether from 
their evil @ffects. All this information, the value of which for 
the protection of life and property, can be appreciated nowhere 
better than in Heng Kong, with its enormous shipping trado, :s 
obtained only by the careful and sedulous collection and collation 
of statistics. The physical position of Hong Kong renders its 
Observatory one of considerable importance in meteorological 
science, am] It i» the duty of the colonial Government to see 
that the institution is not allowed to decline from” the high 
standard which itas already attain. ° 


THE ideas of some, Americans as to the education of women 
seem to be very far ahead of those which still prevail in this 
country. At Northampton, near Amherst, an observatory is 
being built by the Trustees of Smith College for youngeromen. 
Mr, David P. Todd, Director of the Amherst College Observa- 
tory, has lately devoted much time to the plans for the construc- 
tion and equipment of this bufiding, taking care that it sifall be 
thoroug y fitted for the parposes of collegiate insiuctjqn, and 
tbat it shall ecaftain ample facilities far vesearch. 

A Socnusty for the promotion of the higher education of 
women has been founded in Japan, under the ggesidentship of 
the Prime Minister, and with the support of various influential 
foreign end Japanese gentlemen. Besides regular courses of 
instruction which will be provided, special courses of afternoan 
lectures will be delivered by the professors of the University. 
The whole institution will be under thg control of a foreign lady 
principal, assisted® by two or more foreign lady teacbérs, 
Although female education in Japan has already reathed au 
advarfted stage, this appears to be the first attempt te providg 
for the higher education of women, as undefftood in European 
countries, 

THE late Mr. Greenleaf, the Boston hermit, left the whole of 
his fortune—probably amounting to five handred thousand dollars 
-)-to Harvard College. The conditions imposed by him are sad 
to be not unreasonable, but it would have been better, as Sclenre 
urges, if he had imposed no conditions whatever. Wealthy men 
whb think of bequeathing money to learned institutions appar- 
ently find it to realise that the authorities of those institu- 
tlons are likely to be the most competent judges of the way in 
which the money should be spent. The needs of Harvard 
College were certainly not so well known to Mr. as to 
ifs President and Facalty. 


dae other day Science commented on the fact that ados n 
ments calling for applifations for vacant Chaiff in fading educa- 
V 
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institutions ssSe^often ingerted in educational and literary 
journals in England. This is never done in the United States. 
"There were no fewer than forty applications for a recent vacancy 
in a prominent Amefican college, and if the appointment had 
been advertised, the number would no doubt have been very 
muck larger. Science is of opinion that American colleges lose 
nothing declining to follow the English example ig this 
matter, In the case of every important college ‘‘ the pres- 
dent and trustees keep their eyes conÉnually open, and when a 
vacancy occurs they are pretty sure to know whb is the best man 
for the place, or, in any event, they have made up unconsciously 
a short list from which the gelection 3 to be made." A distinct 
advantage of the American plan is thapgovernmg bodies are not 
troubled with the importunities of persons who wish to be 
appointed 6$ positions for which they are wholly unsuited. 


e TH® Wagner Free Institute of Science, Philadelphia, has 
issued a valuable report, by Mr. Angelo Heilprin, on his explora- 
tions on the west coast of Floride and in the Okeechobee 
"Wilderness. Mr. Heilprin is of opinion that the whole State of 
Florida belongs exclusively to the T'ertiary and post-Tertiary 
periods of geological time, ahd Chnsequently, as a defined geo- 
graphical area, represents the youngest partion of the United 
States. There is not, he thinks, & particle of evidence support- 
ing the coral theory of the growth of the penimsule. Sedimen- 
tation and deposition along this portion of the American coast 
appear to have been practically unbroken or continuons, as is 
mdicated by the gradational union of the different formations, 
and the absence of broad or distinct lines of fannal geparation. 
‘The elevafion of the peninsula, especially in ifs more southern 
paris, seems to hafe been effected very gradufiilly, judging from 
the perfect preservation of most of the later fossils, and the normal 
positions—:. e., the posidons they occupied» when living—which 
many of the species still maintain. There is evidence that 
before its final elevation a large part of the peninsula was for a 
onsidertble period in the condition of a submerged flat or plain, 
the shallows covering which were most favourably situated for 
the d opment of a profuse animal life, and permitted of 
. the accumulation of reef.structures'and of vast oyster ang scallop 
e banks » The present supmerged plein or platen to the west 
*of the peninsula may be taken to ‘represent this condition. 
Fresh-water streams, and consequently dry land, existed in the 
more southern of the peninsula during the Pliocene period, 
as is proved the inter-association of marine and fluviatile 
mollusks in the deposits of the Caloosahatchie, Mr. Heilprin 
Jholds.that the doctrine of evolution receives positive and most 
striking confirmation in Florida, becanse the modern fauna of 
ihe coast 1s indisputably a derivative, through successive evolu- 
tiogary changes, of the pfe-existing faunas o$ the Pliocene and 
Miocend$periods of the same region ; and the immediate ancestors 
of many of the living forms, but slightly differing in specific 


° haracters, can be determined among thé Pliocene fossils of the 


Caloosahatchie, Hols also convinced that man’s great antiquity 
on the peninsula is established beyond a doubt, and he suggests 
that the fossilised remains found on Sarasota Bay, now wholly 

converted into iimonite, mey represent the most ancient belong: 
ings of man that have ever been discovered. 


AN interesting paper on the sub-genus Cylinder (Montfort) of 
Conus, contributed by Mr. J. Cosmo Melvill, ML A., F.L.S.,»to 
the tenth volume of the third series of Memoirs o Manchgs- 

* ter Literary and. Philosophical Society, has been re Mr 
Melvill-has much to say about the Cosmas gleris maris. This 
* exquisite shelPis** prominent among all its kindred for beauty of 
shape and excellence of pattern ; "Sand ‘‘¢he reticulations are s 


æ fine awto defy the skill*of the lithographer.” The land of its 


nativity is Jacna, island of Bohol, Philippines, whese the late 
Mr. Hugh Comi found, two examp 
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scarcely more than an inch in length. Mr. Cuming tried hard 


to find other spectmers, employing all the available natives in 
dredging expeditions ; but his efforts were unsuccessfal. It is 
said tit the original very circumscribed locality has been 
annihilated by an earthqiake, and Mr. Melvill Phinks that this 
is not improbable. Cnly twelve specimens are known to exist. 
Five are in this zocntry, and one of them fs in Mr. Melvill's 
collection at Prestwich. Another—perhaps the finest specimen 
known—is 1n the collection which belonged to the Jate Mrx. De 
Burgh, and three are in the British Museum collection at Soath 
Kensington. A good example was bought by Mr. Lovell 
Reeve in 1855 for the Melbourne Museum. 


W have received a '' List of the Macro-Lepidoptera of East 
Sussex,” compiled by Mr. J. H. A. Jenner, F.E.S., Lewes. It 
is reprinted from ths P-oceedings of the Eastbourne Natural 
History Society. East Sussex, according to Mr. Jenner, 1s 
probably one of the richest, in number offspecies, in the country. 
This he attributes to the southern latitude of the district and 
its varied characteristics—its downs, marshes, extensive woods 
and forests, and its ssa-coest. Some parts of East Sussex have 


been well worked by entomologists, especially near the larger 
towns, but little is kncwn of some of the outlying districts. 


AMONG the numerous forms of fungus which five upon higher 
plants (many of which are so detrimental to their hosts) are 
some, it is now Delieved, which live with these on terms of 
mutual assistance, Frank found thet the young root points of 
some of our forest trees, ns the beech and the oak, are covered 
with a coating of fungus (probably belonging to the trufle or 
alued family), whick seems to help in the nutrition of those 
trees, Another interesting case is that of fungi which lirei? 
orchids, and whose node of propagation has lately been esta- 
blished by Herr Wahrlich (Botanische Zeitung). The fungus 
appears in the outer cells of the root tissue in the form of yellow 
bladder-like bells ‘of the nature of Aetsséerta or suckers) sur- 
rounded by numerous filaments, It works no perceptible harm 
to the plant, but on the cffhtrary it is thought that, especially in 
the case of orchids which live on the humus of woods, the fungus 
probably transforms the humus matters {nto such as are more 
easily u by the crchiri, thus doing it a physiological service. 
The fungi o ec by Herr Wahrlich belong to the family of 
donne anc tke genus Nectria. 


sg amount fes aibo wed dn (he wronnd at “beta 
lately shown by Prof. Wollny (we learn from Maturferscher) to 
depend, on the ome hand, on the factors of decomposition of 
organic substences (heut, moisture, porosity), as affected by the 
physical nature of *he ground and its covering; on the other 
hand, on the resistance waich the ground presents, according to 
its mechanical state, $5 ths escape of the gas, Ground-air seems. 
to have carbanic acid when the ground is at a slope of 
about 20°. Slopes facing south have most carbonic acid ; those 
fachíz north, least, though the difference is not great, as the 
two principal factocs, heat and moisture, largely counteract each 
other. In drought, ground facing north has more carbonic acid. 
With equal quantities of organic matter there is more carbonic 
acid, the more finely grannlar the ground; and such ground 
hinders movement of -he gas downwards as well as into the * 
atmosphere. The at in ground shaged by living plants has 

considerably less carbom acid than that in bere ground, End 
in the latter it has less (in dry years, not in w&t) than in ground 

covered by dead pote of plants. k p 


Ix lecturing upon the **Denizens of the Aqueous Kingdom ” 
on Friday last at the Royal Aquarium, Mr. August Carter 
referred tg deformities that exist among fish. In 1885 and 1886 
he had examined many thousands of trout and salmon fry at 
South Kensington on their emerging from the oy, and.found 

e . 
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one case of deformity in every thousand, and one case of 
monstrosity, such as twin and dual-headed fish, in every four 
thousand. From obseivations he had made at the South Ken- 
sington Aquarium and elsewhere, the lecturer concluded that 
certain fish, such as the carp and perch, have the power of com- 
municating with one another. 


WHILST colleding fish ova from the River Colne for the 
hatchery at the Delaford Fish Culture Establishment, the water- 
bailiffs found an '' egg-bound ” trout, that is, one that had died 
thiough being unable to extrude its eggs. It was brought to 
Mr. W. Oldham Chambers, who on exemination found the ova 
to be thoroughly healthy, although the fish, judging from its 
decomposed state, must have been dead about three weeks. He 
at once obtained a multer, and succeeded in impregnating the 
ova, which appear to be quite healthy and capable of incubation. 
The spawning season has been greatly retarded by the extreme 
severity of the weather e 


WE have received the first number of the Cycling Bualge?, the 
editors of which undertake to keep cyclists ''thoroughly well 
posted in every imaginable topic which may be of service to 
them." "There are to be careful analytical descriptions of every 
new or modified type of machine as it comes into the market. 
The Budget advocates the building of a club-house for cyclists 
in London. Im America, it appears, there are magnificent 
club-houses for ‘‘ the votaries of the pastime.” 

DURING the yegr ended October 31, 1886, the total quantity 
of steel and ingot iron made from phosphonic pig was 1,313,631 
tons, of which 927,284 tons were ingot iron containing under 
17 per cent. of carbon. As compared with the make of the 

revious twelve months, there was an increase of &bont 368,314 
Am The total quantity produced represents about 394,000 
tons of slag, containmg from 30 to 35 per cent. of phosphate of 
lime. Most of the basic slag made in Germany is finely ground, 
and used in place of superphosphates. 

M. ALFRED MARCHE, who has already been despatched on 
more than one scientific mission to disggnt regiong on behalf of 
the French Ministry of Public Instruction, left es on the 
19th ult., on a similar errand, for the Marianne 





M. THOUAR’S expedition to solve the question of the naviga- 
bility of the l'ilcomayo, and its suitability as a Trade route 
between Bolwis? and the eastern parts of South America, has 
had to be postponed so far as the upper waters are eoncerned, 
owing to the refusal of the Bolivian Government et present to 
supply its share of the funds for the undertakmg. Writng, how- 
ever, from Suere on Octo'er 22, M. Thouar reports that the 
Bolivians have confided to him & mismon of exploration in the 
same regions. He 1s to cross the Bolrvian Chaco and survey it, 
with a view to discovering a land route for tade, and also to 
make a scientific investigation of the territo on the right bank 
of the Paraguay, directing especial attention to its capacity for 
cultivation and to the methods by which immigration should be 
encouraged. M. Thouar was to stat on this mission about 
November 18. 


THE Annuaire pour lAn 1887, issued by the Bureen des 
Longitudes, Paris, contains mu.h astronomical and other scien- 
tific information, arranged in a convenieht form. The work is 
carefully edited, and has been conmderably enlarged, by M. 
Loesry, one of the membdts of the Bureau. 

THE current number of the Memorie della Secietà degti Spet- 
frescopisti Italiani contams a good portrait of the late Alessandro 
Dorno, with& brief sketch of his career. Dorng was born at 
Asli on February 13, 1825, He had scarcely taken his degree 
at the University of Turin in 1848 when he was appointed Pro- 
fessor of Mechanics at the Military Academy there. Ing1865 he 
was made Professor of Astronomy at the University of Turin 
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and Director of the Observatory. Many papers by hi appeared 
in the Transactions of the Tunn 4cademy of Sciences, and 
was a frequent contributor to the various scientific Journals. In 
1874 he took part in the scientific expedition to India for the 
observation of the transit of Venus. Hedied at the Villa di 
Borgo, San Pietro, near Turin, on August 19, 1886. * 
WE have received Parts 16-20 of the ''Landerkunde des 
Erdtefls Europa," which ıs being issued at Leipzig andePrague. 
This admirable work is eded by Dr. A. Kirchhoff, who has ṣe- 
cured the co-opegatiop of many eminent geographers. There 
are numerous illustrations, all of which are carefully executed. 


We print to-day an abstract of an excellent paper on ‘‘ The 
Use and Equipment of E eenng ratoyes,” by Prof. A. 
B. W. Kennedy, M.Inst.C.E., read at the ordinarf meeting of 
the [nstitudon of Crvil Engineers on Tuesday, De@ember 21, 
1836. ô *. 


WITH regard to the postscript to hls letter on ‘‘ Electricitye 
and Clocks,” in our last number (December 30, 1886, p. 198), 
Mr. Henry Dent Gardner writes to us that it is the weak spring, 
not the hammer, which should be kept away from a banking. 


THX additions to the Zoolegical Society's Gardens danog 
the past wÉek include two Green Lizards (Lacerta viridis), a 
Slow-worm (AMmeuis fragtis), European, presented by Mf. R- 
M. J. Teil; 2 Yellow-footed Rock-Kangaroo (Fetregals xan- 
thopus), bon in the Gardens 








OUR ASTRONOMICAL COLUMN 


THE AMDROMKDES, NOVEMBER 27, id E, Denz, 
wnting in Casmes under date December 2, Ape the ‘results of 
the watch maintafhed on the night of No pda. Al 
oe Paap aay distributed over the Italian All 

in showmg that there was titor 
wx the he owed apt 1885, the number of meteors o being 
no greater than on an ordinary night, and of thes the majonty 
radiated from Perseus and Taurus, only few from the 
radiant of the Andromedes. It follows, ore, fror these 
observations and those of 1873 and 1885, that the meteoric 
eona giving rise to the shower is of com y small extent, 
dense. This fact tesds to confirm be theory of the 
t foffnation of the and of its or) on in the dis- 
raio of @iela’s comet. The imterval, thiteerm ‘years, 
between 1872 and 1885, cdrresponds to two revolutions of the 
comet ; but the earth was 1n quite a different of its orbit ar 
the date of the intermediate return, and ore no shower wa» 
witnessed. . 

THe REDUCTION OF THE POSITIONS OF CLOSE POL\R 
Stans FROM ONE EPOCH TO ANOTHER.—À paper paea 
of 130 Polar stars for the epoch b 
fom all the available observations made between 1 and 1885. 
anl reduce to the system of the Catalogue of Publication xiv 
of the Astronomisqne Ge-ellschaft, haf been communicated &» 
the American Academy of Aits and Sciences by Prof.9W. A. 

4 «nd Miss Anna Winlock. The first section of this work, 
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Eu] an investigation ofthe methods of reducing the positione e 
published. 


of close Polar stars from one epoch to anothers Ras been 
in the Memoirs of the Du vol ri pert 4, No. 5. And 
Prof. Rogers chivalroa- appena a note to the effect that hi~ 
connection with the wo: ed to the methods of discussion. 
adopted, and to an examination of ghe numerical result. 
bici: and that beyond this all the work in the prepafation 
of the paper bas been one by Miss Winlock, who is entitled to- 
= e credit therefor. By the laborious piocess of actual com- 
rie tat e instance of Groombridge 1119—a star situated 
Pitfn. I* ofthe Pole, it is shown that it is impossible to obtain an. 
exagt ag. f between the values of the precessional motion 


computed by Taylor's theorem and the corres values com- 
puted from the rigorous trigonometrical formula, in the case of 
such a star, when the ume exceeds forty «But it is also 


that the time at which ghe. values erved from the deye- 

lopment by Taylor's tifeorem to deviate from those derived 

from, the rigorous formule may be extÉnded many year8 by 

menns of æ secondary senes, which represents the residuals 
e. 
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e 
between the exact co-ordinates and those obtained with any 
mapano limit to. tho. termis f the series. Tho epploaidon of 
inciple to the case of Bn lio is explained; 
tes aes ies stallar co-ordinatea to sny 
dato between 1875 sad 1954, aod. alio, penne 3875 and 1755- 
The results obtained Winlock will doubtless be very 
teegi to. eitronomeri tho positions of close Polar 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 JANUARY 9-15 


(Jr OR the reckoning of time the civil day, 
Greenwich mean cgunting the hours on m 
inhereemplopei)  * 
° 4t Greer en finary 9 





Sua sien ai Si. souths, 13h. 7m. 20 3 sets, 16h, om. ; 
terius: 22° 6' S.: Sidereal "Time at Sunset, 
e 
*Moon (Full) rises, 4h. Hm: AE ONSE sets, 8h. 3m.* ; 
decl. on meridian, 18° 
Planet Rises pas Seta Decl. on meridian 
h m. h m. h m. PME 
Mercury 5 4 we JO 55 m Man 23 45S 
Venus ... 42 3: «a .. 16 50 21 45 S. 
Mars |... 919 . 3 47. 18 15 a8 48 
pee I 47 52 .. II 57 ir 28S 
Ps I6 5*. o I0 .. 815 21 55 N 
* Indicatos that the Is that of the preceding ofening south- 
ing and setting each that of the following morning. E 
Occultations of Stars by the Moon (visible at Greenwich) 
Jan. Btar Mag. Disap. Reap. ‘ay to Msi 
* averted use 
* h. m. L gm. o 
9 ... B.A.C. 2432 6$ ..19 6 19 40 ... 108 175 
IO ... f Geminorum 6 .. i à 4 9 .. III 303 
II "eres 6j ... nesr approach 205 — 
I2 ... 18 Leonis... 6 .. 6ar.. 655 .. 346 
I3 ... 45 Leonis... 6 ..21II1..3I 50 .. ü IJI 
I2 ... g Leonis... 4 + 23 29 ... O Bf... 61 199 
13 49 Leonis... I 29 near approach 320 — 
T Occurs on the following morning. 
Jen. h. 
9° S .. Venus at grestest distance from the Sun. 
z 9 v. lt Saturn In epporon to the Sün, 
z "Variable Stars 
Star RA Decl 
h m. ‘ h. m. 
U Cephei . o 52 gr 16 N. ..Jan. Ir, 23 22 m 
AR 3 0 40 3IN... , 13, 5 5a 
R Persei 3 228 ... 35 17 N p 13 x 
X Tauri 3 54'4... 12 ION. » Q I m 
» 12, 23 50 m 
U Monocerotis ... [ 254... 9 33 S. » I$ m 
V Cancri .. .. &3-..17 N. » 9 M 
w ig... ..13202.. 2 3s. êe, IIl, 5 0 z 
Z : e 14 4'3... 12 4682 » 14 
3 Libre es oe I4 5479. 8 ^x n p. IO, E 
*U Corofg ... wap IS 136... AN. Iss 1 23 5 n 
R Draconis. . eró 32° M oN... , 
U Ophiuchi.. 17 10°8... I 20N.... ,, 5 5 ” 
and at intervals of 20 
B Lyre 18 45'9...33 I4 N. ... Jan. 9,23 O m. 
" ° » 13, 4 o A 
RL 18 51°9...43 48N.... ,, 13, x 
S Del 20 37'9 ... IO AI N. .. ,, 14, m 
RV 20 59'4...23 22N... ,, 12, m 
E: Capia 22 qd 57 50 N » 1L243 Ooms 





. o GEOGRAPHICAL NOTES 


Tux latest news from Dr. Oscar Leng is of much interest. 
Three letters have-beeg received from him, the latest dated June 
* last from Kasonge, e Arab tbwn, three days southeast 
from Nyangwe, gn the ppe Congo., Dr. Lens? it will “be 
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river ten yours 
yang re, and the river orer a great part of its 
y natives, between whose the on 


A 


me 
town, 
is the Ve quater of ippon 
o who have their agents for their 
ivory in Muscat gni India. It i» evident that we have here a 
great and increasing intrusion of a foreign element among the 
nave popularan. In some cases the natives are on friendly 
terms the Arabs, and in other cases hostile, At any raté 
bea serious cation of the 
VopuleHon over & peat ara of Cental and a marked 
change in the face of the country by the introduction of rice and 
other exotic culture, 


MM. BonvaLot ANE Carus, the French travellers in Central 


to the French some account of 
thair reocnt joarneye. z to the be- 
tween T M which they traversed in April last, 
and which, as way, 1$ 80 much ented that no one 
thinks it worth while to o its They found 
it much cut up by broad rivers with pebbly beds, and i n 
canals which nourish oases al base of the 


Range. The travellers sound almost always in the 


stoppa ran d te plae oL a omaris Pere the bottom of 
is Khevir” salt desert. Tris incfarted oni the 


surfaco with & great of saline crystals, especial]. 


and which often the water and render Bee 
im The the and the geolegy are those of 
the and MM. valo and Capus make out that the 
region a geographical unit with Central Asia. Nota 


tree, not a bush even, ucless a few garden fruit-treea, with wil- 
lows and poplars along the canals, relieve the monotony of the 
country. From the bridge of Sangfl to the Thian-Shan, going 
from west to east, such a thing as a forest is unknown. 


pe in the last number of the 


debts ie avia pes ical Soclety, on a recent . 
Journey ii orocco, a fact of some hical interest. 


or more than tro ear comin of d 
staff offeers, with & colonel ss chief, has 
Tegan, and hare publicly been out a 
graphical survey. i ably been anri gu 
Considerable part of the Saib region, as farai Tangier, Amile, 
Laraish, Alkasar, and even Fer. 


IN the December Fermann, Count Pfeil describes | his 
in the Ulanga and Ussegora 
aiticle which will attract most 
interest in some respects—is the 
osfr 


Dr. Emil [ung continues his eemy on th effect of tho last 

Indian famine on the movements of the population, 

us discussion, on the official census A spial. part o! 
the Mittheilungen has been issued, containing an 

and systematic index of the contents of the for 

the ten years 1875-84, i ing ten annual volumes and 

eight sipplementary volumes. an ingenious system of 
curing, a glance at the maps of of tie varió continents shows 

"o 


Fen. 6, 1887] 





during the last ten peninsula i 
covered with lineg in Asie the khanate, the Pamir, Tibet, 
and South-Western China, while the number of lines in Central 


Africa ‘north and south of the equator form a veritable laby- 
rinth.: A rongh idoa of the work of every tiaveller in the last 
ten years be formed from this outline map alone, as the 
occasionally the date are added in each case, The 


Here NIEDERLEIN, of Buenos Ayres, has been 
Naturalist and i ili 





TASMANIAN FISHERIES 
HE Report for 1885 of Mr. Saville Kent, Superintendent and 
T Inspector ian Government, 


: of to the Tasmanian 

O@wteaps 2 good deal that is of sclentific as well as economic 
interest, as will be seen from the fo. 
ae The Oyster Fisheries.—It affords me much gratification to 


bye 
ve, on a private bed at Great Oyster Core, and on one at the 
Prosser's River on the East Coast, a considerable of 


brood or spat has adhered to the collectors laid down, giving the 
greatest Sn gr for & yet more substantial commer- 
clally rem return ing from the following ent of the 


informatio: the breeding tthe of the 
n concernmg the of the oysters of this 
colony that may be hereafter utilised in their artificial culture. 
Thus, last summer none of the collectors were placed on the 
beds until November, which is erally accepted, as is May in 
Tagland, as representing the iest month in which the spat or 
ts liberated., From the size of the deposited on the 
collectors, as also by an examination from e to time of the 
parent oysters, it was, however, made evident that thee 
portion of the spat had been already emitted before the 
were placed over them. This circumstance indicates the desir- 
ability, in future of having at loast 2 considerable portion 
of the Se i pae r commencement of September. 
It is of interest to observe the larger portion of the spet 
deposited, at both the Government reserve at Little Oyster Cove 
ane oa tio private bed In the adjacent bay, was derived from 
ew Zealand ers, thus demonstrating that that vari 

is suitable for Re prd in Tasmanian waters. Anode 
Impóftant circumstance to be recorded of the Oyster Coye reserve 
is the fact that the spet thus obtained was attached exclusively 
to the cemented collectors, and in no case to the shells of the 
parent oystersgor to the rocks, cultch, or other natural objects t: 
which they customanly adhere ; this fact of itself aff8rds practi 
evidence of the efficacy of tBese collectors for the purpose for 
which have been devised. 

At the t reserve at Spring Bay the collectors erdered 
were not supplied sufficiently early to intercept the fall of spat. 
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At the same time the fall which took place, both in the reserve 


and also upon the public and privgte oyster-Beds thro 
Spring Bay district, has been a very abundant one, the young 
brood adhering plentifully to the t shells, mussels, cultch, 
stakes, and any other objects that afforded them a suitable fulcrum 
for attachment. With a continuance of this past season's rate 
of increase, and provided a sufficient amount of breeding 
is maintained on the reserves and private beds, it not 
take J pears tor this locality tå regen its onginal 
position wiih relation to tho oyster trade. At e aR 
the of this distric has advanced to such an extent that 
there has no experienced in obtaining from it 
doring. the prosent a stock of about 50,000 breeding 
for laying down upon various private beds and the 
roa. the third Government reserve, 
established at the West on the Tamar, , Do sub- 
stantial results have as yet obtained, it having? found 
impossible to complete it and stock it with oystersein time to 
obtain last summer’s fall of spat. A un ogeter raerrega In 
process of formation at Little Swanport ; it is*proposed, 
with the funds available for the purpose the current yoar,e 
to establish similar Government reserves in following neigh- 
bourhoods, i.e. the Carlton River, Taranna, and South m 
the southern district ; and at ’s Bay, Port Sorell, and 
other favourable localities to be yet on the north-eastern 
and northern coast-lines. "E f 
I am gujtified to be able to report to you that there are 
already substantial of accomplishing one of the most 


ent reserves. F 


pated and intended that these reserves, in addition to fulfilling 
the part of nurseries for the propegation of and the 

ishment of the surrounding waters, should likewise con- 
stitute central stations for the asmstance and encouragement of 
private, epus ino similar, direction, and. by whose ald, if 
eveloped upon an extensive scale, the restoration of the oyster 
fisheries of this colony on a thoroughly substdAtial commercial 
basis would be y accelerated. One private bed with 
breeding oysters is already established in the vicinity of the 
Government reserve a? Little Oyster Cove, one at Spring Bay, 
and another at the Prosser’s River. Enco the success 


of these undertekings, applications have been or are about to be 
made for the of more suitable areas for the same 
at Spring Bay, for the same number at Great and Little 


Dee Core and for others in the neighbourhood of Little 
Swanport, and at Port Sorell qp the north coast. e 
The important operations connected with oyster-culture in 
course of at the néwly ed Fisheries Establish- 
ment at Battery Point are recorded under the follo heading. 
. (a) Fisheries Establishment, Battery Point, —Since the date of 
my last Report, and in accordance with the recommendations 
therein suitable premises, including a reside have been 
selected and aie now rented by the Goveinment at ay Point 
for the development and maintenance of a Fishery Establis t 
To this site the marine hatchery originally erected at Gore Street 
bas been and re-erected with various additions. 
The premises occupied include a sea e of about three 
hundred feet, allowing the location of the hatchery so close to 
the water's edge thas the salt water necessary for the mainter® 
ance of a constant circulation through the tanks is pamped®direct 


from tha sea. The mechanical arrangements are at the same 
time so disposed that in tie event of a storm gy flood réhdering * 
the outside water temporarily unfit for ci the intake 


ipe can be disconnected, and the water circulated independently 
m a small reservoir beneath the . "The great advan- 

tages derived from the transport of the marine hatchery to its 
present site, next to the means now afforded for obtaining an 
unmited supply of pure sea-water, are the facilities it has 
Aber alg vem dum in connection theréiith fdal ponda for 
the culture of o and marine fish ly upon the adjacent 
For parpose an area of about one acre has been 

incl with es wired t after the manner adopted 
for the fencing $H of the Government oyster reserves, and within 
this inclosure two such ponds have been already constructed. 
In consequence of the circumstance that at ordinary ebb tide the 
water recedes from a e portion, and at tides from 


almpst the entire extent of thiseinclosed area, plan has been 
adopted of ME these ponds for a foq} or two below lowest 
tide-lewel, so that under any circumstances they contain an abun- 


dant supplyeof water. “The nature of the gpound upon the 
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foreshore inclosed has proved to be well adapted for the con- 
struction of these gonds, as immediately beneath a thin super- 
ficfh] covering of sand it is f&omposed of pebbles and tenacious 


clay so Grmly ed as to almost resemble concrete ; any 
excavations made ip this bed are consequently thoroughly 
water-tight. In the paration of this site far the required 


it was found desirable to divert the course of that portion 
of tfe Sandy Bay Rivulet which formerly at low tide flowed over 
the afea now occupied by the ponds. This has been accomplished 
by further excavating the main channel of the stream s ht 
out to sed, end away from the area mclosed, and by interposing 
between the two a barrier or in of rocks aad tree-trunks, 
which has had the demred effect of ing along its 
course a nature] sand-bank which effectually shuts off the water 
of the creek. One of the ponds cted in the inclosure, 
measunog sixty feet long by thirty wide, is situated imme- 
diately beneath fhe hatchery, and as a reservoir for the 
constant supply of the tanks. This pond, being fenced round 
with wire netting, is furthe: utilised for the storage and culture 
of a Garnet of edible fish in addition to oysters. ith each ebb 
end flow of the tide the water in thrs pond is more or less com- 
pletely renewed, and the fish under these conditions are found to 


thrive remarkably. A list of the edible apecies of fish that have 
been cultivated Ín the pond and tanks mince the establishment 
of the fishery at Battery Point—that 15, between the months of 


February July 1886—18 herewith annexed. 


Native Salmon (Arri salar). e 

Sea Carp (Chrlodactylus alporti). 

Black and Silver Perch (CA lus mocroplerus). 

Magpie Perch (CAslodactylus gibsesttsy 

Real T (Latris hecataa). 

Silver Bastard Trumpeter (Zarzs forsteri). 

Rock Gumet (Sebastes percoudes). 

Flathead (Platycephalus bassensis). 

Tasmanian Whi Jnd clicta). " 

Sh por tptonemus brama). 

ulli (A gomostoma forsteri). e 
Preudophycis barbatus), 

13. Tasfndhian 


i plerts Macodes 
14. Flounder qon didi s a 


In both the ponds and tanks of the Fisheries Establishment 
the chief attention is at present being given to the culture of 
oysterf There ıs already upon the a stock of some 
eight or ten thousabd oysters of different variencs, and in all 
stages of growth, which stock it is proposed to yet further 
1ncréase 1n anticipation of the approaching spatting saton. The 


I. 
«. 
3. 
4. 
5 
7. 
8. 
9. 


IO. 


vaneties i the -shaped Rock Ostrea 
TEE) Poo New South Wales; the smoo ety of 
O. edulis from New Zealand, and inany modifications of the 
indigenous type of the same species. e majority of these 


oysters have now been acclimatised in the tanks and ponds for 
the last thre® or four months, in which space of time it uw 
gratifying to have to record that all of -hem have thriven“and 
conmderably increased the size of their shells, -This is par- 
ticularly noticeable of the New Sonth Wales species, which 
it is anticipated from this ience it will be found e to 
establish and propagate in waters. The experiment now 
1g comse of trial, as toS whether they will be able to withstand 
seyenty of the Tasmanian winter man will be an import- 
ant factor ın thıs question. The series under cultivation includes, 
ein additson to the stock of adult oystegs for I 

samples of brood@aised last summer at Liitle Oyster Cove and 
other Government teserves. Among the useful fenctions accom- 
lished by the Oper o ck Department of the Fisheries 
blishment at tery Point may be menticned the rf it 
fulfils of an accessible model for the advantage of those who, ın 
incrfasing numbers, are up oyster-culture as a private 
enterprise, and who can there obtain information and instructi8ns 
as to the best methods upon which to conduct their operations. 
Tt is also of much value as a central station, at which practical 
experiments can be made with the view of solving the many 
vexed problems that present themselves to thesgioncers of this 
industry, and of disco newer and more profitable mefhods 
of cultrvating and b this mollusk, Already among 
eminent AÁgnerican and European oyster-culturists it is main- 
tained that the secret of obtaining a far larger percentage of the 
brood uced by the parent byster éhan has hitherto bten 
accemp. ts to be solved through the medium of tidal ponds 
and tanks, wherein the oysters will be supplied with dil, the 
equirements necessary for their healthy growth and develop- 

t M x 

e 


ment, and wherein at the same time suitable provision is made 
for the retention of the produced spat. Tentative experiments 
having this object ir. view aie now ın course of progress under 
scientific direction in all of the more 1mpoitant oyster-growi 
commugities, and it ıs hopefully anticipated that some mat 
usustance townids the solution of this important question may be 
forthcoming uem this newly-established pi branch of the 
Fisheries Department of this colony. 

Among the more important points to which my attention 
has been recently directed and advice solicited is the widely 
recogni«ed desirability of discovering some method for culti 
oysters in localities -n all respects suitable for their growth, wi 
the exception that the labour involved in keeping them constantly 
clear from sedimentary deposits, or from sinking beneath a 
too yielding bottom, is too costly for their profitable culture. 
Expenments made with the view of surmounting this diffi- 
culty have resulted in the invention of a species of frame 
or cradle composed of wood and strong galvanised wire netting, 
measuring 6 feet long and 3 feet wide, upon which the 
oes are placed, and raised to a height of from 9 to 10 inches 
off the ground. Th:s descrnption of framg so completely answeis 
ui ipi ges for which it was devised that they are being supplied 
to all of the Government reserves, and are recommended for the 
use of private groweru Each frame of the dimensions above 
quoted, which are found to be most portable, conveniently 
carries as many 2s 500 adult oysters, so that for a well-stocked 
bed of, say, 10,000 cysters, a score of them will be sufficient. 
Having the stock placed on frames of this description, a vast 
amount ‘of labour vsually bestowed in keeping the beds clean 
and the oysters free from sediment can be d sed with. In 
place of the tedious process of dredging the through and 
raising the oysters a few at & time, to eaned and re-deposited 
on the cleared and, each frame, with sts contents, can be 
raised to the surface, a few shakes suffice to get rid of the sedi- 
ment that may hays accumulated u them, and they may 
again be lowered to thew place. This object may indeed be 
accomplished in many instances without raising thie to the 
surface, it being sufficient merely to tilt the o to angen, 
few times, as it Les 5n the bottom, with the aid of a boat-hook, 
such agitations effectually rid of all the sedimentary 
matter. Wwe handles for rasi e frames to the surface of the 
water, with the aid cf a boat-hook, should be attached,! Further 
advantages are attached to this fiame-system of oyster-culture, 
since not only can the frames and their contents be raised to 
the suface eil timeseto be cleaned apd manipulated, bat it 
affords facilitie, hi-herto.unprovided, of keeping an accurate 
estimate of the amocnt of stock placed upon the beds, and of 
watching, from tme to tme, the progress it is making in 
development. The form of «pat collector that can be most 
advantegeously.utihsed in conjunction with these oyster-frames 
is the one figured and described in my last Reptrt under the title 
of the “ le pale" collector, consisting, as its name implies, 
ou andes lit paling 4 feet long by 8 or 9 inches wide, 
having its er surface coated with cement and a brick attached 
at either end to retacn it in the desired position. The experience 
gained by the past season has demonstrated this to be the most 
economic and productive form of collector, no alteration in its 
construction being mggested, with the exception that, by placi 
a single wire loop or e in the centre instead of one at p 
end, as hitherto, their portability, both in and out of the water, 1s 
greatly increased. adaptabrhry of these paling collectors for 
use in cenjunction with the newly-invented frames is very obvious, 
ang thelr size is such as to allow of their being p over the 
oysters ın either a single or in two or more transveise rows, It is 
anticipated that the oysters placed upon the frames will of ghem- 
selves constitute very efficient ectors, their under surfaces, 
exposed through the meshes of the wire netting, being kept free 
from slime and sedunent, and mised to a height above the 
ground favourable fomthe adherence of the spat. Empty shells 
or cultch similarly placed on frames in the vicinity of the breeding 
stock ae also likely to prove fa le fulcra for the brood to 
adhere to, A remaining direction m which the oyster c@fture 
department of the Fisheries Establishment, at Battery Point us 
found to be of great assistance in the opetationa cUm 
gf progress relates to irs value as a central depot fog the reception 

tem st of the stock brought from a distance for 
distribution among other reserves. * 

I The frames are ramed to the surface of the water by blocks and cord 
attechede to a tripod, hare the boat im sufficiently to carry & mast, 
the same apparatus m-y be more conveniently worked a small derrick 
affixed to the mast. - : 
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THE FORMS OF SEEDLINGS: THE CAUSES | to withstand the heat and drought, In thisegenus, as in many 
TQ WHICH THEY ARE DUE? other plants, the embryo occupies*only a part of the seed, béing 


3 surrounded by a store of food or '' peri ." In many cases 
IR JOHN LUBBOCK commenced the lecture with some pc seed h ledons 
S general remarks on the innumerable types of folage among the embi yo pies the`whole zand. jhe cor Et, 


: therefore, in seeds, either be thrown into various folds, as 
mature pleats gpi the causes to which we might refer ther in the beech, or be thick and fleshy, as in the bean or oak, The 
Yailous forms, fhe breadth of some and narrowness of others, 


: Ke A reasons for their numerous differences open up an inexhanffible 
the differences of position, the differences of length 1n conifers i : I fimber 
&c He sald tbif these considerations had led hen to ated) the Masses Bog CR ML 
cotyledon. or first leaves of seedlings. Cotyledons do not pre- . 


diagiams of seeds and s; 
‘ent such extreme differences as leaves; nevertheless, they : - 
afford a wide S 1 eae row bons In conclusion, he said ıt might be asked whether the embryo 


conf seed, d showed 
are long, some short, some are stalked, some sessile, some lobed, Ormed'to th or the seed to the embryo, an 


some even bifid or tnfd. At first mght these differences seem E Wr Wins of the seeg, again: por omot wes near 
interminable, and it might appear hopeless to attempt to ex- | foenced by considerations connected with the construction of 
plain them. Sir John Lubbock, however, pointed out, as 1e- the fruit. In l tHe h the f th 
inan : thie commota lant e t. reply to e compared seedlings of the 
ganie y the ae taking Special yJ xx red sycamore and of the oak. In the sycamore, the seed.is more or 
pink, chickweed, &c., e pera ear sip aged Nera and less an oblate spheroid, and the ledons, which ae long and 


: : E ribbon-like, being rolled up into a fit it closelg, the Inner 
wth, and it is beautiful to see the various reasons to which 
a ài d dually unfoldng th vės; the cotyledon being generally somewhat shorter than the others, 


j On the other hand, the nuts of the beech are triangular. An 
same 1esult being sometimes brought about by very different 2iangernent like that of the sycamore would therefore be utterly 
circumstances—emargination of the cotyledons, for instance, un uitable, as it would necessarily leave geat gaps. The 
being due to at least six different causes. He mentioned one cotyledons, however, are folded up somewhat like a fan, but 
curious peculiaity in the seedling of a species allied to our 


: : B 24 with more complication, and in a manne that they fit 
common mistletoe. It is a parasitic species, and its fruit, like beautifully i triangul ; 
that of the mistletoe, is somewhat viscid, so that it adheres to y into the ar Mut. * Can we, however, he said, 


any plant on which it falls. But, even if it reaches the plant on aniy tie E ien eM 2. -Why should the a 
P : sycamore be glo x of the triangular 

x at- may light on an unsuitable position—say, for | + clear that the cotyledons are constituted so as to suit the 
for abet è leai.» What then happens? The radicle elongates 1.035. May it nd be teeth ames which us adapted to the 
cotyledons? In answer to this, we must examine the frut, and 
we shall find that in both cases the cavity of the fruit 1s approx- 
mately spherical. That of the sycamore, however, is compara- 
am small, and contains one seed, which moie or less exactly 
conforms t@the cavity in which it lies. In the beech, on the 
contrary, the fruit is at least twice the diameger, and contains 
from two to four nits, which consequently, in order to occupy the 
space, are compelled (to give a familiar illustration, dike the pips of 
an orange) to take a mpre or less triangular form. ‘Thus then, he 
said in conclusion, in these cases, starting with the form of the 
fruit, we see that it governs that of the seed, and that the seed 
agun determines that of the cotyledons. But, though the 
cotyledons often follow the form of the seed, this is not inva- 
riably the case. Other circumstences, as I have attempted to 
show, inust also be teken into consideration, and we can throw 
much light on the varied forms*which assume, 

I fear You may conmder ghat I have e pee yous timg by a 
multiplicity of details, and I wish I cofüld hope to have made 
those little plants half as interesting to you as they have made 
themselves to me; but, at any rate, I may plead that without 
minute, careful, and loving study, we cannot hope in science to 
arrive at a safe and satisfactory generalisation. ° . 

The lecture was accompanied not only by numerous diagrams, 
but by specimens, kindly lent by the authorities of Kew, and by 
some piactical illustrations, g 











































for about an inch, and then develops on its tip a flattened disk, 
which apples itself to the plant. If the situation be suitable, 
there it grows; 1f not, the radicle stiaightens itself, tears the 
berry from the yee where it is lying, curves itself, and then 
brings the beny down on to a new spot. The radicle then de- 
taches itself, curves in its turn, and thus finds a new point of 
attachment. We are assured that this has been seen to happen 
smi] times in succession, and that the young plant thus seems 
ae to select a suitable situation. i 
e form of the cotyledons, or seed-leaves, depends greatly 
on that of the seeds, long narrow seeds naturally, in most in- 
stances, producing embryos with narrow cotyledons. The cases, 
however, which can be so simply accounted for aie compara- 
uvely few. Many plants with narrow cotyledons have flattened 
and orbicular sents W such species, towever, fhe cotyledons 
he transversely to the seed. An interesting case is afforded by 
the pink family, where the pink itself has broad cotyledons, 
while the chickweed has narrow ones. In both cases the seeds 
are flattened and orbicular, but in the pink the is dorsally 
compressed, and the cotyledons lie in the broed axis of the seed ; 
while in the chigkweed the seed is laterally flattened, and the 
cotyledons lie transversely to the seed. e 
other very interesting case which he gave is that of the 
gs Galium, to which the common ‘‘cleavers” of our hedges 
ongs. Heie also we find some species with narrow, some 
with broad, cotyledons; bat the contrast seems to be due to a 
very different cause. — Ga/ism aparıwe has broad, Gahust sac- 
ckaraftrm narrow, cotyledons, So far as the form of the seed 
„is concerned, there is no reason why the cotyledons should not 
be much broader than they are. e exp paren perhaps 
be found in the structure of the pericarp, which is thick, tough, 
and corky — It is very impervious to water, and may bee advan- 
tageous to the embryo by resisting the attacks of dro t and of 
insects, and perhaps even, if the seed be swallowed by a bird, 





ON THE QUSE AND EQOIPMENT OF « 
ENGINEERING LABORATORIES * 


on Tuesday, Decem 21, 1886, Mr Edward 
President, in the char, the paper read was $n ‘The Use and 
Equipment of Engmeering Laboratories,” by Prof. Alex. B. W. 


by pyotectng it from being digested. It does not split open, | Kennedy, M.Inst.C.E The author that it was 
and toot h to be.torn by the embryo. The cotyledons, easential for a np A 

H yourg eer to obtain practical , 1n 
therefore, if they had widened as they might otherwise have the ordinary sense of the expression, uu workshop. Bu? the 


done, would have found it imposnble to emerge from the seed. 

They evade the difficulty, however, by 1emaining narrow. On 

the other hand, in Galum aparine the pericarp 15 much thinner, 

TUS ATA a able to ee In this case, therefore, 
d. 


training of a workshop was incomplete even on its own 
ground, and there appeared to be ud of room for practical 
teaching such as might fairly fall within the scope of a scientific 
inshtation, and which should at the same time supplement and 


the eetyledons can safely en without endangering their exit complete w ce without overlapping i 
experien pping it In an 

from the seed, The thick corky covering of Galms sacchar- |, i pupilae a young engineer did not have much oppor- 

alum is, doubtless, much more impervious to water than the tunity of studying such as the physical properties of the 


comparatively thin test of Galina aparine. The latter 
is a native o ps own isles, while ain jacc&ar diim iud 


Algiers, the hotter parts of France, &c. May not then, perhaps, 
he suggested, the thick corky envelope be adapted to enable it 


hon and steel with w nen cre Beh 
of tho:e materials nor the efüciency of the machines 
used, nor the relative econ8my of the different types of 
: es, nor the evapoiative power of bOilers. He requited 
ifaca at thie Insi May az, Sir John Dab such, @rperiepce as might help him to determine for him- 
Bart, MP, D.CL, LLD FR MERI OSJ Hes | Geli oc af iebsb toc dee ois Bund how oder people had 
. Fs e $ a 

* 


AA T te ordinary m dr nM Eee e e 
oods 





ee 
Dip ect: calorific value of coal 


could be gained 
, in connection with some 

here t on was given. He claimed 
m the matter of engineering laboratories, as a branch of 
fiati a taken (he Mead. pious 
Qs was too often the case in sach matters, in the rear. 


La 
cal 


object was the cal education of hu (ao We 
an outline of the method of work w. he had adopted, 
e went on to enumerate, the prinkipel subjects upon which 


sage rear ln 


3 ¢2) the ecogomy, efficiency, and ecd estat of 


coe anke the puris commo need 
ire ducendum Picha à Mis dre uei 


clas osea ires of 
three first subjects, the others 


ing-machine for laboratory 

Lal gre the Werder machine, 
elsewhere in 

laboratories on the Continent, the vertical machine M rg 

Wicksteed, and the horizontal machine of Messrs. Ceca 


and Batiky, on Mr. Kirkaldy’s ciple, used by himself. In- 
cidentally he d a num of othe» testing-machin 
the machine at the United States Arenal 


the um es 
whole, is Greenwood type. The method of testing employed 
by tbe author, with pump, accusulator, and Davy pleas 
hadam described and illustrated, 


aiins r egi nian fog the measurêment of e aienak 
c., occurring below the limit o Piy. were 
nert discussed, tho instruments a a Pres 
of Prof Unwin, Prof. Beuschinger, Mr. Strom 


resenting t 

exaggeration of strains, Automatic test-recording ede we 
was naxt dealt with, Prof. Unwin's, Mr. 7 Mr. 
Ashcroft’s, and the anthor’s ing machines being men- 
tioned and illustrated. Automatic ming apparatus for 
cesti ene woa nieri discnmee e paper contained /ac- 
similes of various and elastic. In con- 
this section oe erences were made to 
for transverse gre ‘torsion tests, shenring tests, 
experiments, experiments on 


e e. ed 1 js e 
in dimus Piedesign oft an ant ei pier grip area labora- 
first enumerated the A pope con- 
ditior praade which such an engine should be capable of 
working, summarising them thus :—{1) 
condensing ; (2) simple p E: 
es; greatest 

vid the greatest 


ports in the steam ; (6) with 
posmble variation of Dome (7) ,with 
variation in speed; or without 
stag) with or without ee with wary- 

as to their use ; (10) with variation of clearance- 
spaces; (11) with variation of receiver-volume ; (12) with or 
without 


Hon in the reci 

quantities which had to be measured during an engfne- 
test, making remarks u each iniportant point in .! A 
Hst was givpn of the ipal experimeptal engen existe, 


8 t E 


- accounts 
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including those in London Biriningham, Leede Munich. and 
Liége. This section was concluded by a& description of the 


| ene ent of an ental boiler. 

nder the head of friction-experiments, the principal poit 
were sinmarised n which ents were 

order that anything like a complete theory Hae dacs 


might be worked out. These meluded the variations of velocity, 
intensity of pressure, extent of contact, temperature, lubricant, 
method of lubrication, and nature of ae ae Pee Th Fric- 
tlon-measuring used or proposed by Prof. Thurston, 
Prof R. H. Smith, Mr. Tower, and himself, were briefly 
described. The paper concluded with a few remarks on 
toy ee experiments connected with hydraulic work, the 

structures, the form and efficiency of cuttmg- -tools, the, 
hdc ae a eue Ne action and 
efficiency of pumps and valves, and the resistance of vessels and 


In an appendix there were added :—(e) Forms used by the 


athe for conducting engine-trials. ($) Notes on the cipal 
Burope and in America, 
dade nan. 





BIRDS NESTS AND EGGS? 


HE philosophy of birde nea and egga Ovo questions far 
too profound to be settled an hours lecture. The 
extreme of one school regard ee ee 
mata. take a Calvinistic view of bird-life : assume 
that the hedge-sparrow lays a blue because, ander the etn 
law of protective selection, every hedge-aparrow's egg that was 
not blue was tried in the high court of Ewlution, under the 
clause medien to the of the fittest, and condemned, a 


hungry magpie or crow the executioner. The extreme 
ed the other school take an entirely opposite view. 
the little hedge-sparrow, not 


dn bec 
borde à high i cei blue oggs 


inherited ence o Bing 
chat reptile cual SIs the most etitable colour for 


ai the fist ion that A ihe cy collector ay 
to make is the fact birds that lay white eggs. 
The sand-martin and the kingfisher, geen thelr ee 


the m ofa barro a bank, as well as 
ois in holes "in ces, all lay white egg 
of the eg white, and 


consequently very 
ipeo, may s cast, the eect being that only 

es which bred în holes survived In the struggle for 
existence fgeinst the marauding ie. But the converse 
argument 1 equally inteihigiois The thet breed 
in holes may have been the couse, and the whi of the eggs 
the effect € for why should Patio who- is. generaly. econo- 
mical, waste her colouring-matter on an egg w “being 
incubated in the dark, can never be seen? The fact that many 
Which breer ia holos, tere ND 


who lay their in open nests, nearly all lay highly-coloured 
eggs, suggests that the former birds have compara- 
tively recently adopted habit of breeding in holes, and that 


consequently the eolour being no lo of nse m pu 
A Tents: we gne that tha colour of egg , 
probably die eflct of e nature of the locality in which it is 


ector is likely to 


Ea. second generalisation which UE eee 
which breed es 


pe eee clare meh u 
y coloured, 


cuous as upon nests, 
those that did not in holes became the victims of the 
pase hawk, ing areas as the coMspicuous white 

But the Givens ala 


oe that ell Pepa are pat ini dad maar aaa 
clothes as Nature will let them, an that the is able 


to dress as gorgeously as he does because he is ent enough 
io breed m a hola wie from the 


the, dawn 
hawk. The fact that meny birds, su esee eren 


7 Absfraot of a lecture delivered by Mr. H. Secbohm at the London 
Institution on December sa, 1586. 
~ © . 
. 
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of the Farm- 
Dt uem a Teile Conde, by W, North Rice. dhe , e 











the dipper, which breed in holes, are not gorgeously coloured, 


Hg esiste o not breed in holes, is evidence, as trap and sandstone of this 1 i are here specially studied with o * 
as it that the gorgeous colour of the bird isenot the view to the general elucidation of the hist of these formations in 
effect of its breeding in a hole, though the white colour of the the Connecticut Valley. The author's es confirm the con- 


clusion already arri at by Prof. W. M. Davis, that some af 
the sheets of trap intercalated among the sandstones and*asso- 


cases are not parallel. Whilst the hen kingfishers and bee- 


eaters are as gorgeous as their mates, the hen pheasants and the 
ben humming-birds ere plamly, not to say shabbily, dressed. 
Tf birds be as vain as the advocates of sexual selection deem them, 
it must be & source of deep mortification to a hen humming-bird 
to have to pass through life as a foll to her rainbow-hued mate. 
Whilst the kingfisher relies for the safety of dts eggs t the 
concealed situation of its nest, the humming-bird ends Epon. 
the unobtrusiveness of the plumage of the sitting hen. reference to a series of preat 
i define confluent lobes 

most and terns, and all sand and plovers rely for the 
mety of their eggs upon. tho i ity of their colour to the 

i are placed. It may be an open question 
whether these birds a site for their breeding-ground to 


diag in fha Chai aad Ghent ike line to QUT 
of the Taconic slates of Columbia an and to throw 
further light on the age of the Taconic formation. 


be from Ariona: aad New By 
fol to be afraid of the marauding magpie, and only fear S. L. Penfi The ens here descri figured 
attacks of beasts,of amongst which they doubtless clawnfy belong to the ection of the late Prof. B. Silliman, 
the human race. poly cone ae oh on the | partly to that of Prof. Geo, J. Brush. Those from Pinal County, 
inaccessible the nest. Many of them also belong to Arizona, aro specially interesting, being of & deep red colour, 
K Sl larget gron of birds who rely for the of their eggs | and y the very simple combinations already de- 
upon oin ability, either singly, in pairs, or in colonies, to scribed by L. H, B ¢.—The viscosity of steel andits relations 
eedigfend them against ew colonies of birds are to temper, by ©. Barus and V. Strouhal. e Hs during the 
more ing than those of herons, cormorants, and their course of their former researches ‘ the that the 
respective allies, ese lay white or nearly white eggs. qualities of i exhi bye steel would pro- 


them becanse, apparently, would have been wasted effort to 
do so ; but the eggs of the guillemot are a remarkable several reasons their investigations are limited to torsional vis- 
to this rule. Tow raga ee goer hangs cole RD: cosity, a new and very sensitive differential method is par- 


on the white ledges of the chalk cliffs; and sexual as to stel are compared the E 
selection must have been equally powerless. It would be too behaviour of permanent linear magneta tem under, 
ludicrous a suggestion to suppose that & cock guillemot fell in love like conditions.—Someeremarks hig, tae wre 
with a plain-coloured hen because he remembered that last Michaux to tfe high ins of in 17889 
season she a oured egg. It cannot be accident that in a letter addressed to Prof. Asa Gray, by C. S. S t. 
causes the ts eg to e 36 handsome dud 4o varied. Michaux's chief o was to secure of Mag- 

In the case of birds in holes secure frofm the poža cordata, and the locality lored by to have 
oyes of the marauding magpie, no colour is wasted where it is been the highland of and South about the 


not wanted. 

visited the seme district for the purpose of rediscovering the 
to have found it, but he 

searched for it in vain, and he thet Mi a Mag- 

natural selection is not the cause of evolution, but only its guide.. 

Variation is the cause of evolution, but the cause of variation is 


and local variety of AM. acuminatd—Note on the age of the 
unknown, It seems to be a mistake jp call variation spon- 


scarpe cepto Meta ibd It i on 





taneous, fortuitous, or accidental, than which no rh aye heroe oie ag or at any rate those a the 
X uade ae The ion characterisedeby Puradexides Àj are oé tho ofe 
i a lem unscientific attignde of | the Menevian group. Even this should y be 
mind towards the Unknown when they built an altar in its | referred to the same so that containing it may 
Éonoar. . be regarded as conatating & legitimate portion of the 'S 
Rivista Scientifece- Industriale, November 1886.—0O3 the de- 
SCIENTIFIC SERIALS of atmospheric electricity which accompanies the 
i £ a n ol equerdi, epo DO tain or mow caused: by a.S 
American Journal ef Science, December 1886.—On the lowering of thie. temperatura by er Dugi ania, Those 
of nate oppen Beale S. Dans. This | physicists who still the reality of this are re- 
elaborate memgir, which is mith four plates figuring commended to conduct their researches with the Bohnenberger 
four of native copper crystalline fi is as perfected by the author, —On the electric con; 
chieffy on the fine collection of over sixty Lake | ductibility of vapours and by Prof. Constantino Rovelli 
S * belonging to Mr. Clarence S. Bement, of Philadel- 


in the three ; of tetraherahiedrons trisgetutict rora 
hexoctahedrons, include several new to es. | &ndro P. Ninni. This period is shown to be determined by the’ 
The also com an historical summary from penal hirae 2 


i coaditjons, being advanced according 
of y and Mohs 1823) to the recent contributions of W. G., to the mildness or severity tia eather fa sping. 
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Royal Society, November 18.— On the Speci c Heats of 
Minerals." By I. Joly, B.E., Trinity College, Dublin. Com- 
rof. Fitzge:ald, F.R.S. 


municated by 


A number of 
dente cure lated in this paper, on minerals whose 


specific heats have not 


some minéfal substances previously dealt with by Kopp, Reg- 


nault, &c, 
The observation of 


determinative pede iE : It is, with some exceptions, nearly 
emi 


constant for the same 


an assumed chemical constitgtion, not one in the case of ximple 


compounds, but in 


cates, &c. Nb difficulty is intoduced into its determination by 
conditions ofeagpregation such as looseness, &c. The method 
riy e ands Soret eras Us due emg var 
simpl determined, and, if great accuracy be not requi very 
The 


panying pronounced differences in physical ap ce, as from 


the transparent aquamarine to the clouded sapphire to 
corundum, &c. ; so that a distinct and definite *a'ue exists for 


each vanety, unaccounted for by any probable ranaton in 


chemical composition. 


It appears, also, that this kind of variation obteins in the case 
of the isometne sulphides, te, galenite, sphalerite, and ın 
~~ such degrees as admit of e several values being stated in 


numerical TR 


using the initial lett&s 


and, if the orthorhombic disulphide of iroxp marcssite, be in- 


cluded, the proportion 


Fifer Poi msi wa: 


obtains very closely. 


included in these ratios, the existence of which, if further borne 
out, suggest as an explanation the existence of variations of 
stucturg of definite character affecgng, in a definite way, the 


«reedom of the atom. 


Marcasite wpule be that in which such v&iation prayed adequate 
fo determine a special symmetry for the aggregate. 

December 9.— '' Note to a Paper on the Geometrical Con- 
struction of the Cell of the Honey-Bee” (Proc. R.S No. 240, 
P. 253, 1886} By Prof. H. Hennessy. 

e author found in the foregoing paper that a side of one of 


© the lozenges t 
between two parallel 


this result he constructed one of the lozenges by erecting a per- 
pendicular at one-third of its 1 from one end, and from this 


end, with radius equal 


the | which gave the whole figure and the six tra- 

periums forming the pnsm. With a compass and ruler the 

td figure can be thus easily constructed, e 
e 


e author furth 


terminates the bee's dll may be inscri in & sphere whose 
diameter is three times one of the edges of the id. More- 
over, this sphere contains within it as much of the hexagonal 
prism as may be measured by twice the side of 2 lozenge on the 
prism’s shorter edge. Thest results, together with the extremely 


simple mode 


by structing 
* divest the problem of the complex character which it was some- 
times supposed to have, and they may also assist in explaining 
the action of the bees in moulding the cells of the honeycomb to» 


their observed shapes. 


9, 
e '''The Intra-ovarian of some Osseous m E By 


Robert Scharff, Ph, 





















He traced the c 


points in the condition 


ents—carried out by the method of con- Bee 


previously been determined as well as on 


specific heat is suggpsted os of value in 


cal compogition, and calculable from 
—Dr. von Lendenfeld 


cate, often, of tye more complicated sili- | systematic position of 


earthworms, containing 


and Shevaroy Hi 
described. 


from one substance to anather. Thus, 
for the observed values, if is found that— 


Altay: £5 43 Rupert Jones, F.R.S. 
Collect 


^ ‘him. Conch.” vi. 
The observations of other observers are | that part of the bed “ 
pl i. fig. 1), which is 


in Hampshire. 


From this t of view, the ease of 
lites Slannlata, var. 


the was three times the difference 
edges of the hexagonal prism, and from 


to the side, he inflected g second side of | #2” has to give way 


that the ti Pyramid which 


the anthor for co the figure, 


D., B.Sc Communicated by P 


“McIntosh, F.R.S. . i specimens of P. 
December 16,—''On the Changes In the Proteids in the i : 

Seed which accompany Gepmination.” By J. R. Green. especially, containmg, 

` The-shthor described experiments pt the existence if 

germinating seeds of a ferment regembli e protealytic fer- 

ment of the panfreas” This exuta in the rósung seeds in the of teeth on cach*slde of 





Geological Society, December 1s, User anf W. 
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condition of a mesostate or rymogen, and is, on the starting of 
the germinative process, transformed into the active ferment. 


which it about in the reserve 


proteidsepf the seed, and showed that, while they passed through 
the stake of peptone, the nitrogen was canied i$ the growing 


of a crystalline amide, such as leucin, 
e 


Zoological Society, December a1, 1886 —Prof, W. H. 
Flower, LL.D., F.R.S., President, in the chair. —Mr. Howard 
Sennders, F.Z.S., exhibited and made remarks on a specimen 
of a hybrid between the Tufted Duck and the Pochard, bred in 
Lancashire in 1886, —AIr. J. Bland Sutton, F.Z.S., read a 
on atavism, being a critical and analytical study on this subject. 


read a paper on the classification and 
the Sponges. .This was based on the 


recent researches on the Hexactinellida, Tetractinellida, and 
Monaxonida of the Challenger Expedition, and on his own 
investigations on the rich Australian Sponge-fauna, particulari 
of the groups Calcarea, Chalinide, and orny Spo "4 
complete em of Sponges was proposed, and worked out 
down to p families and sub-families, and all the prnci 
pem were mentioned. An approximately complete list of the 
t 


erature of Sponges (com the titles of 1446 ) a 
“key” to the determination of the 46 families, Pd Rivets 
of the systematic position of the Sponges were also contained in 
the -—Prof. Ray Lankester communicated a paper by Dr. 


A. Gibbs Bourne, of the Presidency College, M; on Indian 


an accoun: of the earthworms collected 


and observed by the author dmirg excursions to the Nilgtris 


Upwards of twenty new species were 


udd, F.R.S., President, in the chair.—fohn Usher and 
ertius Wood were elected Fellows of the Society. — 

lowing communications were read :—Notes on Nusy 

elegans, Sow., and other English Nummulites, by Prof T. 


e fol- 


The author finds, in the ‘ Sowerby 


ection,” now in the British Museum, the original 
on which Sow founded his Nummnlaria elegaws (1826, 


iS 76). These are y specimens from 
Yo, 29” of Prof. Prestwich's section of 


Alum Bay (Quay. Journ. Geol Soc, vol, ii. (1845), p. 257, 


known to be the lest of the on 


series ; and partly seme in a stone said to be from Emsworth, 
The former are the same as those named JVeisssss- 


by Rupert Jones in 1852; 


elegans has priority over Prestweghiana ; and 
as this Jast was determined by De la Harpe to bea variety of 
N. oer meledtis, Van den Broeck and De la this variety 


to "'elegzws" for the p “ Barton” 


variety. A bibliographical history of the long-misunderxtood 
N. , Sowerby, accipi 


ons of this form and of N. varis- 


Tana Late notes on JY. devigata (Brug.), and an acccount of 


only apparent, and in the present paper additlonal evidence was 
brought. forward, The author proceeded to descril® several 


known, the Mentition in part of both jaws. These specimens 
showed that each jaw contained mx or seven | TOWS 


the median row, and that the genus must 
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be referred to the true Rays, and not to the Cestraciont sharks, 
though the precise family to which Ptyckodus belongs was more 
difficult to determine. On the whole the writer was disposed to 
it a place either amongst the Mylobatide or im their 
neighbourhood. e The microscopic structure of the teeth was 
shown to be insufficient, by itself, to show their affinites.—On & 
molar of a Pliocene type of Ages, from Nubia, by R. Lydekker, 
B.A., F.G.S. A small collection of Mammalian remams from 
near Wadi Halfa had recently been placed m the anthor's 
hands ; some of the bones were mineralised similarly to those of 
the Upper Pliocene of the Val d'Arno, or the Lower Pleistocene 
of the Naibadda valley. Am others, the most interesting 
1s a light upper cheek-tooth of Egeus but httle worn. it 
evidently does not belong to any of the late Pleistocene or recent 
species of the genus, but to the more generalised group com- 
prising Æ. stvalensts, &c.; though, bearing in mind the im- 
possibility of distinguishing many of the existing species of the 
genus by their teeth alone, its absolute sp -cific identity 1s not 
asserted. We may infer, then, that the oesiferous beds of Wadi 
Halfa are not impiobaBly of Pliocene since this group of 
horses, both in Europe, Algeria, ud Jodi had totally dis- 
appeared afte: the od of the forest-bed. Moreover, it is of 
interest, in view of previously expressed opinion, to find in the 
Tertiary of Nubia a»species of this primitive grou of Equus, 
which is apparently more nearly alhed to the St than to the 
European species. i 
Royal Microscopical Society, December 8, 1886.—Rev. 
Dr. Dalhage E R.S., President, ın the chalr.—Mr. J. Mayall, 
in. called attention to a microscope, exhibited and made by 
. Hilger after the designs of Sir A. Campbell, for measuring 
with great accuraty the divisions ruled upon a diffraction-plate. 
A special feature was the application of electricity, so that, by 
means of a weak battery and a gulvanometer, it could be 
arranged that & contact should be made when passing every line, 
such contact being shown instantly by a deflection of the gal- 
"iOmeter-needle. In this way, end-measurements could be 
made with great accuracy.—Mr. Mayall also exhibited and de- 
scalbed a new form of heliostat (made by Mr. Hilger) for use in 
solar photomicrography. The pencil of sunlight reflected from 
the first mirror could, by means of the second, be directed in 
any desired direction, affording to the worker the very great 
advantage of able to place his microscope and camera in 
any position he pleaged.—Mr, F. We Cheshire exhibited and 
described an impioved foim of non geedle for use in 
connection with Bacterium culture-tubes. It was mounted in a 
wooden handle having a square ferrule which prevented it from 
ioling when placed upon an unlevel surface; in this was in- 
seited a piece of silver tube, at the end of which wis the plat- 
num wire. A circular disk of.silver was fixed on the tube, 
which, when placed in the fame of a lamp, rapidly e hot, 
and communicated the heat to the needle, while thé small size 
of the tube enabled it to be introduced into the culture-tube 
more easily than the glass rod usually employed.—Prof. Bell 
called attention to some specimens bited of Zama nasa, 
the smallest of the human tape-woims, originally found by 
Bilharz ın Egypt ın 1850. Though extremely rare, it had the 
great advantage, to the physiologist at least | ough not pet 
to the patlent), of being found in consideigble numbers, Inthe 
t instance the worms had been founf in quantities im the 
duodenum of a girl aged seven years, at Bellegayie. The 
apat specimen met with was only 15 millimetres long. —Mr. 
J. D. Hardy called attention to a paper, by Dr. O. Zacifuiias, 
inewhich it was stated that Rotifers could never be revived after 
desiccation, He thought a protest should be entered against 
this, as it was within his knowledge that revivification had taken 
place over and over agam. He had frequently tried the experi- 
ment, and had found that, when the dred mud was moistened, 
the Rotifeis constantly revived. Prof. Stewait pointed out that 
a good deal must turn gp what was meant by ‘‘desiccatlon.” It 
exceedingly difficult, under ordinary cucumstances, to produce 
a condition of oemplete desiccation, and it was tHerefore very 
probeble that in cases of revivification there was sufficient 
moisture rgtained to preserve life. Prof Bell said this explana- 
tion had usually been accepted as the real one when this subject 
nnially came to the font The most cunous part of Dr. 
P acharar s paper, however, was that he did not in any way 
attempt to criticise the observations of his predecemprs on the 
facts, but simply declared them to be fables, not inquiring at all 
into the [i See under which the revivals took place, so es to | 460 francs, and’Dameisean and Janssen, goldunedals, works con- 
ascertain w er or not they were desiccated in the seme sense tributing to the advancement o astgonomy ; Grand Prize of the 
z ` 8 


in which his objects were when ded up in #granite baun. | A 
discussion ensued, in which the President, Mr Cnsp, Mr. o. 9 
Michael, and Mr. Lewis joined.— Colonel O'Hara's note on the 
dismmularity of appearances of crystals of Rlood as examined 
him, and the illustrations in text-books, was read.—Mr. P. H. 
Goase's paper, on twenty-four new species of Rotifera, was jead, 
and two plates, drawn by Mr. Gosse in Wustiation, were 
roundgor inspection 

Anthropological Institute, December 14.—Francs Galton, 
F.R.S., Premdent, in thé chair.—The election of Mr. T A. 
Otonba Pa of Lagos, ss an Ordinary Member, and of Dr. 
W.J.H ca a Co Member, was announced. 
—Dr. E. B. Tylor read ue the Rev. G. Brown on 


Papuans and Polyn which Mr. Brown contended that, 
notwithstanding Y hysica differences, the swniarjty of their 
language and customs prove the Papuans and the itants of 

all acific Islands have a common origin.—TIfe following 
papers weie also read :—Notes on songs and song-makes of . 
some Australian tribes, by A. W. Howitt, F.G.S,—Music of 

the Ausirelian aborigines, by G. W. Torrance, Mus. D.—O#f 

the aborigines of Western Australia, by R. H. Bland. 


Paris 
Academy of Sciences, December 27, 1886 —M. Juien de 
la Gravière, President, in the chaim— The proceedings were 
opened with an eloquent allocation by the President on the 
P and triumphs of science d the pest year, with a 
touching allusion to the loss sustained by the Academy in the 
death of its distinguished members, MM. Tulasne, de Saiat- 
Venant, Laguerre, and Paul Bert.— The allocution was followed 
by the announcement of the prizes awarded during the to 
the successful competitors in the various branches of the physi-al 
and natural sciences :—Prix du Budget (Mathematics), Édouerd 
Goursat ; Prix Francoeur (Geometry), Emile Barbier; Extra- 
ordinary Prize of 6000 francs (Na ion), £t G. Fleurizis 
4000 francs, f de Bernardidres 2000 francs ; Prix Montyon, 
2500 francs echanics) M. Rozé; Prix PT En- 
eenng), M. do Byn ; Prix Poncelet (Math cs), Emile 
Piard; Prix e (Astronomy), M. O. Backlund; Pnx 
Damoiseau (Astronomy), M. Souullart, and to M. Obrecht 
1000 francs; Prix Vals (Astronomy) M. B omdan ;°Prix 
Bordin (Optics), M. R. Radan ; Prix Montyon (Vital and Social 
Stanstia), M. Victor Turquan, with honourable mention of Dr. 
Mireur, Carin, and Socquet ; Prix. Jecker (Chemistry), divided 
equally between MM. Colso and Oechsner de Conincke Prix 
Vaillant? (Geology), tie piem tay of the French Mission to * 
Andaluma, Mel) Michél Lévy, Bertrand, Bafrois, * Offret, e 
Kılan, and Bergeron, shd 1000 francs to M. de Montesacn ; 
Prix Berbler (Botany) M. Eugine Collin; Prix Desmaziéres |^ —— 
Botany), MM. H. van Heurck and A. Grunow ; Prix de la Fons 
élicocg (Botany), divided equally between MM. Gaston Bon- 
nler, G. de La and E. G. Camus ; Prix Montagne y) 
Dr. Quélet; Prix Thore (Entomology), M. P ; Pox > 
Montyon (Medicine), Drs. Léon Colin, Dejerine Landouzy, 
and Oré, 2500 franca each, besides honourable mention with 1500 
francs to MM, Cadésc and Malet, Masse, and Ollivier ; 
Bréant (eigenen DE Dufocq 200% francs, M. Ad. Guérurd 
1500 francs, and J'hoinot 1500 francs ; Prix oo (Sur- 
i M. Bary; Prix Lallemand (Surgery), M. W. Vignal ; 
bz Montyon ( ental Physiology), M. Gigant e 
honourable mention of M. Assaky ; Prix day (Physical . 
graphy), M. Ph. Hatt; Prix Montyon (Unhealthy Industries), 
Appert Brothers, and M. Kolb 2500 francs; Prix Tré- 
(eget), M. Moureaux ; Prix Gegner, M. Walson; 
de-Guérineau (Terrestrial Phymcs), M. Hyades ; 
Pir Jeon Reynaud (Therapeutics) L Pasteur; Prix Ponti 
(Aerial Na tion) MM. Renard and Krebs; Prix Marquise 
de Laplace, M. E. A. Brizse.— Prizes proposed for the year > 


mont 


matical sciences; Montyon, 700 francs, meghapucs ; Plumsy, . 
2500 franca, improvement of steam-engines, or any other inven- 
Shon contributing most to thf progress of steam na ion ; Four- 
neyron, 500 francs, theoreti and practical study the progres 
made in gerial navigation since 1880 ; Lalande, 540 francs, alr, 
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CHRISTIANIA 


Society of Sciences, October r.— The following 
were puesented :—Der Ursprung der Étrusker durch zwei lem- 
nische Inschriften erläutert, by Prof. Sophus Bugge.—Fresh 
contributions to our know E of tho extendiea or the iube 
in Norway, by Prof. A. Blytt. —On vaglations in climate 
the course time (see NATURE, vol rxriv. pp. 220 and 


theoretical standpoints ; L. Lacere, 10,000 francs each, to 
authors of the best werk on physics, chemistry, and physiology ; 
M 500 vital statistics; Jecker, 10,000 francs, 











2000 frags, T uade dors i m Aue medicine, |i a , by Beene UDe dle Entyickel chte der 
piemisenos : orner Angi en, by Dr. N. Wille.—Fresh con- 
1600 francs, for the fnost useful work on the tributions to our know of the extension of lichen in Nor- 


whole or any section of cryptogamy; $lhore, 200 francs, 


awarded alternately for works an the cellular cryptogams of way, by Herr B. Kaslaas.—Dr. G. Storm read a paper on 


Mir del eter countries north and north-west of Iceland, maintain- 
priests who, in 1285, discovered ‘‘ Nya Land” (New 

Lend) did nee reach Nesta » but the south-eastern 

of Greenland, and that the island discovered in 1194, “ Sval 

barde,” was Jan Ma He further believed that the old 

Norsemen knew of o Arctic countries north of Russia and 

Norway. 2 


species 
francs, to the authors of important wfrks on anatomy, phyzio- 
logy, the d t or description of the lower ; 
Grand Prize of Physical Sciences, po nina qa pi 
the phenomena of phosphorescence in animals; Bordin, 3000 
francs, for & com e study of the African, South Asiatic; and 
Australasian water fauna; Bordin, 3000 franc , for 2 com- 


cachet wear of the auditory apparatus in the warm-blooded 
mammals, and birds; Savigny, 975 francs, for 





BOOKS AND PAMPHLETS RECEIVED 


oti zoological travellers ; Montyon, 750 ancs, medicine and | Annual Papat of the A and Nainral ng d of Çanada, 
surgery ; Bréant, 100,000 "francs, to the discoverer of an effi- oe sorlan, To n MEM apii uar 
cacious remedy against AtigHc eholera ; Godard, 1000 francs, | Society, Session 1885-86 F and Enkie, Edinburgh) 

anatomy, physiology, and pathology of the genito-arinar$ organs ; Norike -N 87 XVI. Zo a, M: 












Serres, 7500 e oa embryology, especially as applied 
to physiology and m Chausaler, E francs, for import- 
ant works on forensic and practical medi allemand, 1800 
francs, for works relating to the nervous system in the widest 
sense of the term; Montyon, 750 francs, experimental physio- 
logy; Gay, 2 francs, bution of heat on the surface of 
the globe; Montyon, unhealthy industries; Trémont, 1100 





of 

) —Year-book of (Piper a Carter).—Armario de 
O Central Metsorol T ia idis ent Ciada, Mayot unlo. — 
Foarth Annpal Report of tha Eero Bat 


francs, fi naturalist, physicist, ist, or mechanician 
*, lor any igi p igs any CONTENTS f PAGE 
useful to France ;" Gegner, in ati of any svan; | Scienco and the Jubilea .........., iia ip 
distinguished by serious pursuits undertaken for the purpose of Historical Geology. By Prof. A. H. Green : DEI 
thé Xx tive sciences; Petit D' » 10,000 francs, Photographs and Descriptions of Wild Animals . 220 
pure and mathematics, and the naturtl Our Book Shelf — 
a. complete edition of the works of Laplace, for the first student Bert's ‘‘ First Year of Scientific Knowledge” aar 
rris e Ecole Polytechnique General conditions: the Bouinais and Paulus's “(La France en Indo Chine" 221 
cademg retains all memoirs, the authors being at liberty to ob- Feilden’s “ My African Home” ..... 221 
from the Secretary. udi Corpentes must send in their | Letters to the Editor: 
Eus as I, accom panied bii summary of the pert The Coal-Dust Theory.—W. Gallowiy . .. 223 
the discovery on whi hey desire the Judganegt of ee ee ET —Charles Roy . 223 
emy. No one can claim the title of Laureaté of the An Error in s “El and Magnetism.” 
oue anlaa awarded æ prize. HoXcurable c gontin or any Rev. Henty W. Watson ,......... 223 
other formal recognition of merit does a assumption Te ee Ghee of Glass containing Lead.—Prof. 
of this title. W. A. Bherstone ......... 223 
ES and Fulon-Pohts—Thos, Andtews . 224 
Eeeety of Natural Science, September 18.— Prof. Witt- and Clocks.—Prof. Bilvanus P. Thomp- a 
A tof the zy pales, chiefy in rel io pe cca i p p adus 
bc nes ie had recy Tei with a view o saya Barats Conse 7. W. irse aS Fi 
M ian i J. M. H; .........:.. 
specimens of various plants he had found in Sweden last mm- | “Galore AE Firme PUE. Pion Lieut. i 
mer, vin Phleum pratense, Listera ovata, Linaria cymbalaria, Theodor von Oppolzer SPA M AC 
sa, and È. latifelia. — Herr exhibited | Tho Colonial and Indian Exhibit n. By J Eng, ^ 
a specimeh, in spirits, of garasifíos, had grown Jackson: ST oñ: By Jo 225 
on nope adusta, whilst tho latter was ecacuanha Cultivation in India. By W. T 
e quite fresta Gane Sot he aren fe ea Tegeacmannia| Cultivation ir Eae 23] 
ao Hes Mares cinlbliel e secun Gris IDA, Sunspot Observations in Hungary. By A. M. 
shot last May, a bird very rarely found ia Sweden oSA [getto ctoticcilillllll M 
Entomological Society, September a5,.— Prof. Chr. Auri- | Our Astronomical Column :— 
villfus gave an interesting ‘account of his last summer, fe The An November 37, 1886 ..... 231 
the ts, of various species an ec te | He The Reduction of the Positions of Close Polar Stars 


from one E tfznother .. 2.1... eee 
Astronomical ena for the Week 1887 


which it deposited its protecting the latter against attack M insat att AR — ani $9. llus 23a 
by edi mdi Auli sr and ographioal ote... le D 93 $4. 232 
wt the end, which it carefully covered with A ot pane Tasmanian Fisheries... 1.1... i alae’ add 
whereby these holes were almost e to detect.—Dr. | The Forms of Seedlings; the Causes to which 
Lampe described his observations of remarkable keenness they are due, By Sir John Lubbock, Bart., MPP., 
of the olfactor} órgans of the males of Z»méyr L4 A e A- 2 E aire ns ve less ms ee. Sa meme 235 


EE utere the former, which wus ins capt, 
only be th ara aco Berma dre n a Y 
Adlerz refi case of herma in anant, 
hose left half was form b a male, and right like a female. 





On the Use and Equipment "ot Engineering 
Laboratories. By Prof. Alex. B. W. Kennedy . 
pobre By He Desbobul a «ts 
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SÉIENCE AND THE JUBILEE 


II. 


[N our article last week we referred to two directions in 

which the Jubilee memorial could in our opinion be 
made to fulfil functions of the highest importance which 
none of our existing institutions could take up, and we 
pointed out that one of them would be almost exclusively 
scientific. 

The fact that so distinguished a man of science as Sir 
Frederick Abel hag been appointed the organising secre- 
tary of the new institution amounts almost to an assur- 
ance that these possible high purposes will not be lost sight 
of. Sir Frederick Abel has proved himself to be not only 
a brilliant and patent investigator of new problems in 
science, but also one of those men whose indomitable 
energy and administrative power peculiarly fit him for a 
post in which sympathy with science in its highest aspects 
must be associated with a keen knowledge of and interest 
in affairs. 7 

It is not merely a coincidence, but rather a sign of the 
times, that this week we refer in our columns to two other 
apparently distinct subjects which in fact are most germane 

2. te one we are discussing. The first is an article by 

r. Morris on the botanical federation of the West Indies, 
and the second is the recently issued Report of the Com- 
mittee appointed by the Government to consider the 
question of the national science collections. Mr. Morris's 
article is connected with the proposed Jubilee memorial in 
this way: it showe that alreadye*by the ohture of things, 
the West India Islands are associatinge themselves with 
the mother country in things botanical, as, according to 
our view, all our colonies should in things scientific 
generally. The necessity, the thoroughness, and the 
economy wlüch obviously must result from guch an ar- 
rangement are well stated by Mr. Morris, than whom we 
know no higher authority. It should be a subject of pride 
to our men of science that, thanks to the broad views 
taken by three successive Directors of the Royal Gardens, 
Science is ahead of politics on a line where politics is 
bound to follow her ; for the political federation of the West 
India Islands is a thing of the notevery distant future 
This reference to the West Indies induces us, almost com- 
pels us, to return for one moment to another matter 
touched on in our article last week. We then pointed 
odt that topography, geology, and botany would not be 
the only arts of peace to which we need confine ourselves. 
Now, we are inclined to believe that any money which 
might be spent in federating the West Indies meteoro- 
logically by means of the telegraph, even if new cables 
hed to be laid here Sid there, would be saved over and 
over again in twenty years by the protection afforded 
to shipping by forecasts during the hurricane season. 

' Now, sufposing such a system as this dt work in ‘one 
of the most interestiülg regions of the world from a 
meteorological point of view, and controlled, if, need be, 
from the mother country, represented by the Meteoro- 

Vor. xxxv.—No. 898 : . 
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logical Council, good would gome all reund ; the Metgoro- 
logical Council would gain a larger and closer view of * 
the phenomena which it is its duty to study, and the 
federated colonies would obviously gain by the reduction 
in the yearly loss of hfe and capital. A 

We now pass to the Report on the National Science 
CoMections. The connection between this Repert and the 
proposal for the Institute can be gathered from the 
following statemepts. 

We showed in our last article that the Committee 
appointed by the Pringe of Wales were driven to South 
Kensington for a stepy stress of money, even supposing 
that South Kensington was the worst possfble ste that 
could be selected. Our opinion is that South" Kensington 
is the best site that could be selected for any institution 
which is to be anything more than an expanded Chamber 
of Commerce or Mart. But, however this may be, the fact 
remains that the Institute buildings, if erected at all, will 
be erected at South Kensington. Further the building 
must havea frontage. e .* ` 

It wl be gathered from the Report of the Governmen 
Committee on the Science Collections that it is proposed 
to house them, including the historical and other objects 
recently transferred from the Patent Museum, in a building 
to run from Prince's Gate to Queen's Gate, at the back 
of the Museum of Natural History. Now, why should 
not the Royal Commissioners and the Government arrange 
matters so as to enable the Science Mgseum, which thus 
must be geogfaphically associated with the Institute, to 
be commenced at the same time? In this*why,it appears 
to us that the Royal Commissioners would have fully 
discharged their functions as regards the southern part 
of the land for which they are trustees, provideg always 
that the Institute is really to promote the progress of 
Science and art. * 

One word nowas to the feal place of this Science Museum e 
among our national institutions fog the promotion ef know-, 
ledge, The ‘student of literature in this country—the man 
who has to make new books, or whose desire it is to obtain 
any of the knowledge contamed in old ongs—finds ın the 
British Museum library and reading-room the most 
magnificent organisation to supply him with what he 
wants. In this respect the British citizen to-day is as well 
off as, but perhaps no better off than, the citizen of 
Alexandria was in olden times ;eand now, as then, jt is 
conceded that ft is the duty and glory of a Stase which 
makes any pretence to civilisation to have such an 
institution as this mong its resourceg, It is 8ne of the * 
arsenals of peace. s. 

Turn to another line of intellectual activity : take the 
student of the biological sciences, The British Museum 
of Natural History 1s a library no longer containing books 
*merely, but things which have to be studied to obtain new 
knowledge. Here, as among the books, the student is 
allowed to examine, to study, to collate, and to describe 
without sting, microscopes and other apparatus being pro- 
vided for ; facilities are afforded to him in order that* 
he may learn, and that the field of knowledge may be 
enlarged through his labours. E 
e Yet another region of activity: take Art in all its 
branches. Our Nationel Gallery afd the art coll&ctions 


at the Baitish Museum and South Kengington oid that 
e 4 L] 
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in past times, at ail events,the State has considered it So much then for what the Government might well do 


* its duty to bring together collections for the benefit of the 
student, and even for the delight of the eye of the 
uninformed. : 

Thgse institutions are not merely depositories for loans, 
in which the State enables its citizens to be benefited 
provided enly that the process costs nothing, or next to 
nothing ; but fabulous sums haveeat times been given, 
and willingly given, by the nation in ogder,that we shall 
not be behind. others in the appartunities afforded of 
cultivating the arts of peace. 

We now come, to the 'hewest deyelopments of human 
activity. We leave the ground common to us and Greece 
and Rome,*and we approach the modern world, the world 


* hich is as it is because physics and mechanics and 


chemistry have been developed since those earlier days 
to which we have referred. These developments form 
the glory of our modern civilisation, and are the pith 
and marrow of our national life. 

- What do we find in our patienal collections represent- 
ing these in this our England, where till a few years ago 
physics, mechanics, and chemistry had been most, and 
‘most successfully, applied? ° ; 

Nothing, or practically nothing. The State, which has 
absorbed greedily some two millions nett in. patent fees 
which ‘have come into its coffers in consequence of 

. these deyelopments, has given nothing, or epractic- 
ally nothing, başk. Ft is true that the generosity of 
private individuals has enabled the nation*to possess and 
«exhibit some df the most interesting among the historical 
apparatus illustrating the applications®f those branches 
of science to which we refer. It is true also that the 
Scienceand Art Department has done its best to make 
ibricks without straw, and the state of things is better 
now than it was ten years ago. We say ten years ago, 
» because it 1s about that period Ance the Duke of Devon- 


e thire's Commission .poipted out inthe clearest and most ' 


emphatic way this great and damaging “gap in our 


- mational resources, and pointed out, too, the various 


evils which wpuld arise from it. Since that time other 
«Committees have reinforced the Commission's suggestions. 


* Those who know best know how well for the country it 


would be if the modern developments of knowledge were 
illustrated as well as the older ones. It is.true that after 
ten years the thing hasegone so far that & Treasury Com- 

. mittee das been appointed to congidér how such a 
-mational collection could be housed. But it is not im- 


© possible that angther ten years m&y elapse before any- 


thing is done, unless some special and extraneous reason 
be urged for the doing of it. 

Then why should not the men of science in this year 
-of Jubilee urge upon fhe Government that it also should 
not be lacking in commemorating this year? If thé 
-citizens of -Greater Britain contribute a -quarter or 
half a million in commemorating the year, why shoyld 
not the Government contribute some 25 . (as an 

* instalment-of 100,000}, which is all such a » need 
cost) in starting an institution which all students of science 
or its applifations know will be the most important of 
all in fifty years time, most infportan, that is, in every* 


thing’ that relates to‘ the development-of the resoupes 
of Greater Rritajn? ^e. . . E 
4 * : si 


in the year of Jubilee. Itremains for us to consider what 
men of science as such can do. We believe that the keynote 
of what they can best do was struck by Prof. Huxley as 
President of the Royal Society. To this matter we shall 
probably take another opportunity of referging. 





MARINE ENGINEERING 
Die Schiffsmaschine; thre Construction Wirkungsweise 
und Bedienung. Bearbeitet von Carl Busley. (Kiel: 

Verlag von Lipsius und Tischer, 1886.) 

JERE concluding volume of this important work on 

marine engineering equals in merit and style the 

portion previously published, of which a notice appeared 
in NATURE, vol. xxix. p. 426. It is a most laborious and 

well-digested compilation of all that is best worth pre- 
serving in relation to the resistance and propulsion of 
ships. The author with true German industry has sought 
far and wide for his materials, drawing from the writings 
of French, German, Dutch, American, and English 
authorities. But it may be stated with som® satisfaction 
that the most recent and valuable investigations to which 
reference is made are those of our own cogntrymen. The 
labours of the late Mr. Scott Russell, Prof. Rankine, and 
Mr. W. E. Froude, have given an impulse and direction 
to the theoretical and. experimental investigations of the 
problems of resistance and propulsion, of which the proses 
tical value cannot well be over-estimated. The action of 
the Admiralty in assisting the late Mr. Froude, and in 
now establishing, under the able direction of Mfr. R E, 

Froude, experimental works on an enlarged and per. 
manent 'basis, has yielded substantial advantages ‘to the 

Royal Navy, and benefited the scieme and practice of 
shipbuilding gefferally. -One private firm on the ‘Clyde 
has, for its own purposes, created a similar experimental 

-establishmgnt ; another -was -established in Holland by 
the ‘late Chief Constructor, Dr. Tideman, France has 
done som@hing in the same direction ; and ‘Russia and 
the United 'States have given attention to the «matter. 
Everywhere it is now recognised that the resistances of 
-full-sized ships may be closely approximated to by means 
of ‘experiments with models ; and in this manner the 
problems of ever-increasing difficulty incidental to the 
attainment of higher and yet higher speeds are being 

dealt with confidently and successfully. Pure theory 

cannot master these problems, although it has suggested 
the best experimental procedure. The older theories of 
resistance summarised by Mr. Busley have given place to 

the “stream-line” theory, and upon it has ‘been bafed 

the “law of comparison” between ships and models inde- 

pendently laid down by the great French teacher, M. 

Reech, and tbe late Mr. W. Froude. 

Mr. Busley shows full appreciatign of the value of these 
modern experimental methods, while he also describes 
the more or less “ rule-of-thumb " methods which formerly 
prevailed and have still their uses. Itis not ible for 
most shipbuiltiers and marine engineers to hive model 
experiments for new ships, and'they therefore depend 
largely ypon the analysis of the results of speed trials made 
with other ships. Carefully conducted trials on what is 
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called the “ progressive " principle—that is, at a number 


of different speeds from the maximum speed attainable 
down to four or five knots per hour—are of thg greatest 
value to fu designs of ships and machinery. For a 
long time they have been made occasionally in the Ad- 
miralty practece ; but Mr. W. Denny deserves great credit 
for bringing the system into general use and establishing 
its practical value. Associating progressive trials with 


the “law of comparison” for the resistances of ships of 


different dimensions but similar forms, a designer can 
feel great confidence of success in most of his practice. 
If he has the data for small ships propelled at relatively 
high speeds, he has the means of approximating closely 


to the performances.of larger ships up to much. higher |’ 


speeds, and this is of enormous value under present 
conditions. . 

Methods of propulsion and details of propellers occupy 
a large section of the volume under review. The paddle- 


wheel, the screw, and the water-jet propeller all receive 


full discussion in their theoretical and practical aspects. 
Probably no such summary of facts relating to modern 
practice hag 
paddle-wlieels, for example, there are descriptions con- 


stituting practical datu for designing paddles at the sides 
of steamers (the ordinary plan), at the serw, as in light- 


draught river-steamers, and at the cewm/re, between twin. 
hulls, as is the fashion in some American river-steamers , 


Under the Jet-propeller appears.a great mass of informa- 
hen as to the fittings and performances of a number of 


vessels, including the English gunboat Waterwitck and 
Thornycroft’s: torpedo-boat of recent construction, the 
German Z7ydrossotor, described in NATURE, vol. xxvi. pp. 


18 and 247, and a Swedish experimental boat. Naturally 


the greatest attention is bestowed upon sgrew-propellers, 
which are- most generally employed. 
the screw-propeller laid down by Rankine, many valuable 
additions have been made- by the Froudes, father and 
son, Mr. R. Froude being still engaged! in-the investiga- 
tion of the gubject experimentally. Up to the present, 
however, it cannot be said that any completepacceptable 
theory has been put forward. .Experlence shows that by 


the choice of proper screws enormous economies of 


power or sensible increases in speed may be secured. 
The first trials of H:M.S. 77s, nearly ten years ago, were 
fortunately most disappointing, for they compelled a close 


study of the screw question in her case; with the result: 


that the speed was increased from 16% to 184 knots per 
hour simply by a change of screws. Similarl? stnking 
results have been obtained in ships and boats of* the 
togpedo flotilla, and in vessels of the mercantile marine. 
Much yet remains to be done before a satisfactory prac- 
tice can be insured in choosing a suitable propeller for a 
ship of novel type-or exceptional speed. Probably here 
also experiment with models of screws will come in to 
full-scale operans. Attempts in that direction 
have been for many years past in the Admiralty 
Experimental Works, but the task is one of great delicacy 
and difficwty, and is far from having been completed. , 
Mr. Busley goes ovey this ground very ‘carefully, and 
gives ‘practical rules, based on experience for thé most 
part, for fixing the sizes and pitch of screws. One of the 
best of these is that published by Mr. S. Barnaby and 
. . 
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been made before by any writer. Under 


o the theory- of 
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based on the extensive experimeffts of the Messrs. 
Thornycroft, whose success in the construction of excep-" 
tionally swift vessels results in part frpm the close attention 
given by them to screw-propellers. Mr. Busley has an 
interesting chapter on the geometry of screw-propellers ; 
and his remarks on the most suitable materials for pro- 
pellers are important, 

The illustrations t$ this volume are numerous and well 
executed. "Ehe ktterpress and general style of produc- 
tion leave nothing to be desired. It may be anticipated 
that the work now @ompleted will speedily become a 
standard book of reflence for Germaremarjpe engineers. 

: W. H. W. 


—e 


AN ARCTIC PROVINCE . 
An Arctic Province: Alaska and the Seal Islands. By 

Henry W. Elhott. Illustrated by many Drawings from 

Nature and Maps. (London: Sampson Low and Co. 

1886.) -.° 
M^ accounts of Alaska and of the wogderful 

seal-rookeries to be met with on some of the 
islands in it9 Arctic seas-have been published, but none 
which have given in so interesting &nd succinct a man- 
ner the history of these far-off northern solitudes as the 
present volume. The author's personal knowledge of 
these rogions, and his intimate acquaintance with the very 
numerous wrigngs of others on the subfect, have enabled 
him to write a volume that will long remain a standard 
one; while the i ions from his own” p&ncil are full 
of life and vigour, and add immensely to the value of the 
work: 

The volume contains, of course; an account of the 
discovery, in 1741, aftheAlaskan: "Province by Veit Bering, 
and of his shipwreck and sad death. The survivors 
spread, the news of the wealth of fur and ivory that was * 
to be found amt soon came the rusf of Russiane 
traders Fierce strifggles took place between the in- 
dividual traders and the natives, and much blood was 
shed, but at last a Russian American Company was 
established with supreme powers; and for a time, under 
the supervision of that very remarkable man, Governor. 
Alexander Baranov, it flourished. Its decadence, how- 
ever, proved to be as rapid as its rise; and after various 
vicissitudes, lasting during the fist half of the pregent 
century, the district was, in 1867, acquired by th& United 
Statgs Government by negotiation from Russia. The 
name of Bering was fiven to the Straits connecting the 
Pacific with the Arctic Ocean by our Capt. Cook. 

The features of the Sitkan region are treated of in & 
special chapter. Were it not for the damp and extensive 
rainfall, the chmate would be endurable. A great deat of the 
Scenery is most picturesque. The aboriginal life of the 
Sitkans is-glanced at, but this portion of the work con- 
tajns nothing very new or profound, as the author does 
not profess ge know as much about the natural history of 
the human face as about that of the marine mammalia 
In separate chapters, the alpine zone of Mount St. Elias, 
Cook's Inlet and its people, and the great Island of 
Kodiak, are treated of. "The quest of the otter bas a 
whole chapter devoted to it. Few ladies realise how 
many mên are engaged inedeeds of frarardous peril 
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to qbtain for the the ehony sea-otter trimming to 
their dainty sealskin sacques. These otters would seem 
to be on the eve of extirpation, so ruthlessly are they 
hunted and destroyed. All the world’s supply comes 
from he North Pacific and Bering Sea. The chase 
and capture of the otter furnish the only employment 
possible fer several thousands of the semi-civilised natfves 
of Alaska, so that the destruction ef this trade would be 
very disastrous to the hunters. t œ 

The chapter on the great Aleutian Chain tells us of the 
volcanic island of Ooni thespone-shaped crater of 
Shishaldin, and Oonalashka Islapd, with its smoking 
volcano of Makooshin. ‘Fhe chief interest of the volume 
centres, however, in the chapters relating to the wonder- 
ful Seal Islands, and on the modes of capture of the 
s@als, and on their habits. The Pribylov Islands of 
Bering Sea were discovered just a century ago by 
Pribylov, the commander of a Russian sloop. He called 
them Subov Islands, but the Russians seem unanimously 
to have elected to caf .them after their discoverer. 
"Sketcp-maps of4St. Paul and St. George are gifen, and 
. there are very full and minute details of each, and of the few 


neighbouring rocky islets, including WalruaIsland, which |. 


-would [appear to teem during the summer season with 
bird life.) The history of the progress made from the 
earliest to the present times by the various villages on 
these islands is also given, and the writer alludas to the 
fact that the natiyes may be expected in the end to adopt 


. the English rather than the Russian tongue. 


The longdst"chgpter in the volume fis that devoted to 
the history of the habit; and manne: of the fur’ seal, 
which in myriads frequents these islands, and this chapter 
will wel] deserve perusal. From the economic point of 
view the author seems satisfied that, should the laws 
and regulations made by the United States Government 


* be acted on in the future af they are now, 100,000 


emale seals @nder the age of five® years and above the 
age of one year may be safely taken each year without 
the slightest injury to the regular birth-rate, or the natural 
increase therepf. Calculating the pups at 1,000,000 a 
year, of this number half are males. Of these, say one- 
half are lost during their first year of infancy. Owing to 
the polygamous habits of the males and the great age 
to which the adult males live, not one-fifteenth of this 
nugber is ever needed on the rookeries, and on this 
showings it is better that they should be “killed to supply 
the fur trade with their skins, than that they should be 


* allowed tô live tasconsume millions 8f cod and wolf-fish. 


The sea-lion (Zumetopias stelleri) is also a charac- 
teristic pinniped of these islands, but, having no fur, is 
for its naked skin valuable only to the natives. Mr. 
Elliott: gives a graphic account of the habits of these 
enormous beasts, the adult males of which will measurd 
IO to 11 feet in length, with a girth of 8 to 9 feet around 
the chest and shoulders. 

. In the chapter on “‘Innuit Life and ? a good 
northetn 
area, where the dwelling-houses are approached by under- 
ground passfgés, and where moose and reindeer abound. 
Still more northern wilds are described in a chapter on 
4 Lorfely Northern Wastes,” while one on “ Walrus gnd 
Walrus-hunting® concludes, the volgme. Those morse 


are perhaps of all animajs the most ifficult subjects that 
e 


an artist can find to reproduce from life. There are no 
angles or elbows to seize hold of; the outlines of the 
body ang limbs are all rounded, free, and flowing. Some 
life studies of the young made by artists no doubt are 
good ; but, until the appearance of Mr. Ellis drawings 
of the fully mature animal, we had nothimg in the way 
of portraits much better than caricatures of these strange 
beasts, 
One interesting fact ıs mentioned in connection with, 
Norton’s Sound : on its shores are many low clayey bluffs, 
which, as they are annually undermined by the surf and 
chiselled by frost, fall in heavy masses on the beach, 
thereby exposing deposits of the bones ‘and tusks which 
apparently belong to the mammoth. From time imme- 
morial the Innuits have used this ivory for tipping their 
spears, lances, and arrows. ° ` 
The illustrations, as we have before said, form a very 
prominent feature in this volume, which we commend to 
the readers notice as both interesting and pleasant 





ANTIQUITIES OF SPAIN AND PORTUGAL 
Les Ages préhistoriques de l'Espagme et du Portugal. 

Par M. Emile Cartailhac. Imperial 8vq, with 450 cuts 

and 4 plates. (Paris: Reinwald, 1886.) 
ANTHROPOLOGISTS and archæologists will gladly 
: hail this handsome volume from the pen of the 
editor of the “Matériaux pour l'Histoire primitive da» 
PHomme." It relates to two countries of the primzval 
antiquities of which bat little is generally known, and the 
literature concerning whose early relics has hitherto been 
but scanty. It is true that we have various essays on the 
prehistoric antjquities Portugal by Carlos Ribeiro, 
Delgado, and the Geological Commfision ; while those 
of Spain have bSen treated of by Signor Tubino and Dr. 
Vilanova y Piera, and, so far as Andalusia is concerned, by 
Signor Gongora y Martinez ; and, as to some of the caves, 
by Mr. MacPherson and the late Mr. Buska, The work, 
however, of M. Cartailhac is far more general and com- 
prehensive than that of any previous author. It will be 
well perhaps to give some sort of summary of the contents 
of his book. 

After some preliminary considerations, he attacks the ` 
subject of the quartzite and flint flakes, which have been 
considered by some to prove the existence of man in 
Portugal in Tertia: times, but after a fair examination of 
the facts#not only in Portugal but in France, he regards 
the eroofs as not sufficiently convincing, and remarks 
that unexceptionable traces of Tertiary man remain qi 
to be discovered. Probably not a few of those who 
visited the plain of Otta on the occasion of the Prehistoric 
Congress at Lisbon in 1880 will agree in this verdict 
of M. Cartailhac. : 

The existence of Quaternary manjn Spain has evidence 
in its favowr of a far more satisfactory character. S&- . 
tions of the remarkable valley-gravel Ueposits of the 
Manzanares at San Isidro, near Madrid, are given, as 
well as cuts*of some of the implements there found, 
which, so far as farm and material are concerned, might 
haye come from the valley of the Somme. Some other 
implements of the same class have also been found in 
Portugal. instruments both in flint and bong similar to 

e . 
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those from the caves of the Dordogne, including needles 
and the peculiar barbed harpoons, bave been found in 
caverns in the north of Spain ; but at present no remains 
of reindeer have been found associated with them. Not- 
withstanding this fact, the caves would appear to be of 
about the same age as those of La Madelaine. 

The remain of Neolithic age found within the Iberian 
Peninsula form the subject of the next portion of M. 
Cartailhac’s book. Foremost among these he places the 
shell-mounds, which in some parts of the valley of the 
Tagus attain to considerable dimensions. Those at 
Mugem were visited by many of the members of the 
Prehistoric Congress, and it is somewhat remarkable that 
the mollusks, of the shells of which the Kyokken moddings 
principally consist, no longer are occupants of the Tagus 
near the mounds, but are only to be found much lower 
down the river, where the waters are more salt. 

The principal worked flints that occur in the mounds 
have much the appearance of having been chisel-shaped 
arrow-points Curiously enough, the mound which was 
thrown up as a refuse-heap by the living has been also 
utilised as a cemetery for the dead—intramural interments 
having probably not been forbidden. Some of the caves 
have furnished remains of pottery covered with a raised 
reticulated pattern, as well as objects in stone, bone, and 
shell. Many of them have also been the site of Neolithic 
interments, and the Casa da Moura has furnished one of 
those remarkable skulls on which trepanation has been 
begun but not finished. Large flat lance or javelin points 
Wüint were found in this cave, having both faces polished 
after the manner of some Irish specimens. Indeed, there 
is a considerable resemblance in the /acres of the flint anti- 
quities of Portugal with what prevails in Ireland, and this 
somewhat corroborates the view of there having been in 
ancient times Iberign settlers on the shores of Hibernia. 
The resemblance between some of the brenze implements 
of the two countries 1s also worthy of notice. A number 
of ornamented pendants of slate, some of peculiar plume- 
like form, have also been found in the caves, the devices 
upon them being formed of notched and plain triangles 
and zigzags of almost identical character with*the orna- 
ments upon some of the Irish bronze celts, 

Some imitations of stone or possibly bronze celts 
mounted on handles, as adzes, are very remarkable. 
They are carved in marble or soft stone, so that they 
could hardly have been used as cutting tools, but they 
may have had some symbolical megning. The most 
interesting of the burial-places are the Artas or dolmens, 
of which a considerable number exists, some of large 
dimensions. In their general character they much 
resemble the megalithic monuments of France and 
Britain. Chambered barrows and allées couvertes are 
also known. In them have been found arrow-heads not 
unlike some of the Danish forms, with very long curved 
barbs and no central stem, as well as others of more 
simple triangular forfhs. In the dolmens also some of 
the chisel-ahapes tips like those from the shéll-mounds 
have occurred. 

Traces €f the old copper-minmg industry of Spain have 
been found in the shape of large mauls of stone, with a 
groove or channel around them destined to.receive the 
withe which formed the handle. The bronze swbrds and 
daggers much resemble those of Southern France and 
è .' 

: : 


Italy, while the flat celts of bronze andopf copper are like 
those of Ireland. The palStaves, however, or flaiiged . 
hatchets, have frequently a loop on either side, instead of 
one only as 1s commonly the case*in most European 
countries. The socketed celts have also frequently two 
loops, a peculiarity which 1s more common in parts of 
Rusia than in other countries of Europe. 

Coming down to what our author calls protohistoric 
times, various weapons and ornaments of the Early Iron 
period are figured, as well as some slabs of stone inscribed 
with what are apparently Phoenician letters. Of these, 
however, no interp dion is given. The concluding 
chapter is devoted to"anthropological remayks, and full 
particulars are given of a series of skulls frem some of 
the caves, together with photographic illustrations. € 

The preface to the work is from the pen of M. A. de 
Quatrefages, who, however, goes far in advance of M. 
Cartailhac in his acceptance of the discoveries of Tertiary 
man. 

Those who are int ip the early history of 
manking, and in comparative archeeology ın general, will 
do well to consult M. Cartailhac’s book, in which? they 
will find many other points of interest besides those 
which have been summarised in this brief and imperfect 
notice. J.E. 





. OUR BOOK SHELF . 


Educational Exhibits and Convention$ at the World's 
Industrial amd Cotton Centennial Exposition, New 
Orleans, a ia Special Report by tht Bureau of 
Education. Paft I. Catalogue of Exhibits, (Wash- 
ington: Government Printing Office, 1886.) 


THE extensive collection of everything connectgd with 
education which was to be made at the Exhibition held 
at New Orleans, and also the remarkable success of the 
United States Bureau in gbtaining and dispersing educa- 
tional information, have been referred to more than once * 
in this j The Pron. John Baton, Comfnissioner of e 
Education, accepted the post of Superintendent, and the 
Government encouraged him to do everything in his 
power for the success of the undertaking ; and this not 
unwisely, for the excellence, or otherwise ofthe education 
exhibits of any locality is regarded as an attraction or 
warning by the most valued class of emigrants. Accord- 
ingly he made use of a visit to France, Belgium, and 
England to gain exhibitors, and in France he was very 
successful, At the Exposition he addressed large assem- 
bles of teachers and to himself as well as to the Buréau 
which he represented were awarded “Grand Dipfbmas of 
Honeur" for valuable contributions. An ill ted cata- 
logue of apparatus left by the Bureau fes experiments in 
the leading departments of physics is gtven in the Report. 
Among these the electrical suatraments, as also a solar 
microscope, were particularly attractive at the Exhibition. 
Each State was urged to send specimens of the work, as 
also any objects which illustrated the growth and present 
condition, of its University ; of its normal schools; of its 


schools of each grade; the work, on uniform paper, of 
children in every subject and standard ; photograp and 
und-p of its best schools; school literature pub- 


ished in tMe State; technical work also, and both the , 
methods and the performances of special schools, as for 
the blind, &c. Though not many States nded fully 
to this wide invitation, yet the fact that over nine thousand 
*pecimens (many o$ th volumes of school-work) were 
ER es by Ohio alone, with regréts that a more *com- | 
plete setérom all cities could not be got together, shows 
that a worthy respo&se was made in som cafes. 
. * š 
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As much school matériel was exhibited as manufac- all that is good in the volume we had to choose what is 
e  turera could be indficed by #circular from the Bureau to best, we'should name the chapters on the pathology of 
* show gratis, and naturally the smaller articles were pro- , the lung and central nervous system. The classification 
fusely sent in. Where specimens were deficient, as in the ; and the detailed description of the morbid changes of 
case of heavier furnifure, heating and ventilating appara- | these two organs are most excellen: in every respect. 
tus, &c., they were not unfrequently purchased and sup- As in the previous volumes, so also in thisa carefully 
plied Wy the Bureau, as was also a fully eS laboratory į collected summary of the more recent references is given 
arrangdü so as to economise space in schoo . | in connection with each subject. A useful 'ndex, both of 
Among the objects supplied by American exhibitors, | the names of authors cited and of the subjects treated, 
were statistical charts of every eeducational subject. | concludes the volume ‘The illustrations are copious, 
Manual training, a matter of special valag ın he Southern | representative, and well-chosen. Those illustrating the 
States, was carried on 1n the building, and the boys’ pro- | pathology of the kidney and respiratory organs are in 
ducts attracted particular interest, Aa effort was made | point of pnn far above the illustrations one is accus- 
that household industry, 1m its fou departments of nur- | tomed to see in English text-books. 
_sery, kindergartess kitchen-garden, sfhool of cookery, with | As a text-book for students, and a book of reference to 
sewing, &c „Should be fully illustrated. but the first and | workers in pathologicel anatomy, it 1s unequalled. 
four a o not found practicable. A model kindergarten, E. KLEIN 
in whith sixteen childien were being taught by means o z : 
choice objects in each important department of know- Hour mum. Mo e By Capt. NI 
: A e, F. qo P. S. (London: Longmans, 
ledge, instead of with books, and so furnished that it Green, and Co., 1886.) 
i j 55 : 


th htest and pleasantest the build: . 
190 : bng eP DESE Ooan Ee ie THE present volume, which is to a great extent a reprint, 


exhibited by the C ar; d katchen- | ; l 
U ardei i iste ción ip in ome ae ean work, was | is designed for the help and instruction of those who, pos- 
; A sessing a small telescope, are at a loss as to how best to use 


aft during March and April. 
giyen on four afternoons a wesk during March ena Ap it On the whole, the book well ru:fils its author's purpose. 


Gymnastcs and physical education* with apparatus for E : 2 : 
; d e P ith | Clear, simple, straightforward, and practical, it gives just 
exercises of various degrees of severity were shown, wi nerd , in sion ia the vseofasm Uline eon 


esso illustrati utr day. Library 
: py and, ulus ee ee TZA ; which so many feque and which has hitherto been pro- 
w 


appliances, as well as every description Bf educational 
i i the free | vided for them nowhere else, and it will undoubtedly serve 
works, were largely exhibited in this land of the tree as a good introduction to more advanced þooks, such as 


; f l 
library.. Specimens of. work from, reforimatory schools, Webb’s * Celestial Objects” Occasionally a rash state- 


ER bisnes, wood- yoni nnd clothing made Uy buys ment needing correction is met with—v.g. the footnote on 


had their place beside photo h blications der- 
rten ied i tud dns one done by girls. | P- 84—but for the most pait the book been carefully 

Washington exhibited a collection of apparatus for sho written. It is Wlustrated by a good map of the moon, and 
the simpler scientific experiments, mate by public school by over one hundred woodcuts. The latter are clear, bude 
pupils, the flustrations of which, given in the Report, | possess no special merit otherwise ; indeed, the repre- 
show how brain and fingers have orkid together there. | seatations of Jupiter and Saturn are poor; but, despite 
From the same city also was sent a miniature copy of a | 8 few such sgt blemishes ın detail, the volume cannot 
school recently erected there, set up as a “model” school | fail to be u 

in both"senses of the word, but plans of it are not given 
in this Report. 

Ong of the most important exhibitors was Prof. Ward, 

* of Rochester, N.Y., of whose museu n of natural pistory, 

e thougheit comes undergthe head ef commercial depart- 
ment, a full-page ground-plan is given. It®consists of a 
Sel-balaneed collection of specimens of recent stuffed 
and extinct restored animals; specimens of munerals 
found in theeUnited States; and models of the most 
important geological features from all the best known 
parts of the globe. 

An item worth notice in grammar-school, z.s. second- 
grade, education, is a collection of maps made by the boys 
under the master’s instructions, sho ving countnes 1n relief 
with their natural prodfictions denoted hy little pieces of 
mineraf, or grains of rice or com + 

































Lunar Scene By the Rev. Timothy Harley, F.R.A S., 
Author of ‘““Moon-Lete,” &c. i5 Moni Swan Son- 
nenschein, Lowrey, and Co., 1&86.) 

THIS little book contains a clear and interesting account 

of the essential facts known abcut the moon in ancient 

and modera times. Having referred, in the introduction, 
to some of the more general aspects of hia, subject, the 
author P to discuss, in separate chapters, the 
moon's distance, its size, shape, substance, formation, con- 
dition, surface, and motions. Inthe chapter on the moon's 
motions, the writer has a. good deal to say about the use 
which has been made of the moon as the measurer of time. 
* The etymology of the word,” he says, “is full of mean- 
ing ‘Moon’ and ‘ Month’ are twins, whose parentage 
was Sanskrit. The truth, of course, is, not that “ their 
parentage was Sangkrit,” but that “ Moon? and “ Month” 
and the Sanskrit word “ Más," the measurer, have the 
same root. As lindred words appear in several other 

Aryan languages, it may be assumed that the moon served 

as a chronometer to the Aryans before they dispersed. 

The Athenians began their year upon the first new moon 

after the summer solstice, and this year they divided into 

twelve months, containing alterrately thirty and twenty- 
nine days. Each mwonth, agair, was divided into three 
decades The Romans also divided their months into 
three parts, and, says Mr. Hades, “the first da 

called Cadendz, from an old verb meaning ‘ to out,’ 
because a pontiff then made proclamatidh to the people 
that it was new moon. These Calend@ have given us our 
werd ‘calendar.’” Among the North Americ# Indians, 
time is computed by moons or months, and they talk of 
the “beaver moon,” the “buck moon,” the “buffalo 
moon," and so on, exactly as the Greeks used to talk of 


e 
© A Teri-Dook of Bathological Anatoty and Pathogenesis. 
By E. Ziegler. «Translated and edited by Donald Mac- 
ister, M.A, M.D. Part II. Special Pathological 
Anatomy, Sections IX.-XII. (London: Macmillan 
& Cq., 1886.) 


THIS; the third volume of the work, fully justifies the 
- high opinion we expressed of its predecessors. In point 
-of excellence of treatment, lucidity of description, general 
arrangement of the subject, fullness of detail, and abund- 
ance -of excellent illustrations, 1t gives to work a3 a 
e whole a completeness and thoroughness winch, we be- 
lieve, have not been attained by any previous work, in 
English or foreign tongues. The ology of the urinary 
rorgans 18 described in Section IX. (Chapters pupa 
Section X. (Chapters lxxvi.-xc.) treats of the diseases Of 
-the fespiratory orgahs, the thyreid and thymus glagds; 
-Sections XI. and II. (Chapters xci.-cu..) of the pathology | the “ planting moon,” the “ reaping moon,” the “wine 

of the centfal afid peripheral nervou8 system. If amongst | moon,” and the like. 

P e * > 
° 


Fan. 13, 1887] 


NATURE 


247 





LETTERS TO THE EDITOR 


[The Editer does not hold himself responsiblefor opinions ex- 
pressed by his correspondents. Neither cam he undertake to 
raura, or te correspond toith the writers of, rejected mann- 
scripts. No motice is taken of anonymous COMMUNICATIONS. 

[The Editor sBigently requests correspondents io keep their letters 

as short as possible. The pressure on his space is so great 

that it is impossible otherwise to insure the appearanet evn 
of Communications containing interesting novel facts.) 


Mr. Wallace on Physiological Selection 


In the September Issue of the Torinighily rete. Mr. A. R. 
Wallace published an article criticisi theory of physio- 
logical selection, and subsequently pu ed a letter m NATURE 
conveying the substance of that criticism. Having now replied 
to all my critics in the current issue of the Niseteenzk. Century, 
I will here give the substance of my answer to Mr. Wallace. 

** (1) Mr. Romanes makes a great deal of the alleged ' inutility 
of specific characters,’ and founds v it his extaordinary 
statement that, during his whole life, Darwin was’ mistaken in 
supposing his theory to be ‘a theory of the origin of species,’ 
and that all Darwinians who have believed it to be so have 
blindly fallen into the same error. I allege, on the contrary, 
that there is-no proof worthy of the name that specific characters 
are usually useless, and I adduce a considerable senes of facts 
tending to prove their general utility," : 

Now, in this matter I not only ''allege," but prove, that 
I have upon my side Darwin himself ('' Origin of Species,” 
pp. 171, 176, 421 ; '' Descent of Man," p. 61) and more or less 

all Darwinigng" Moreover, I have shown that the arguments 

seeks to justify his own indrvidual views 
y of their distinguished author. 

** (2) In rt of his view as to the swamping effects of 
intercrossing, Mr. Romanes objects to the assumption of Daiwin, 
‘that the same variation. occurs simultaneously in a number of 
individuals,’ adding: ‘Of course, if this assumption were 

ed, there d be an end of the present difficulty’; and 

is whole argument on this branch of the question rests on the 

assumption Eden esta I adduce evidence—copious evidence— 

that the sup assumption represents a fact, which ıs now one 
of the best-established facts of natural history:” 

The '' copious evidence” here alluded to consists merely in a 
reference to the well-known Bier s of Mr. J. A. Allen 
upon the kinds and df&grees of indivi variation exhibited by 
certain species of American birds. I am able to show that 
none of these observations have any bearing upon the “ difi- 
culty” in question ; and that so far Loin the ‘‘assumption " in 
question representmg ''a fact which is now one qf the best- 
established er a natural history,” even so accomplished en 
ornithologist a$ Mr. 


whereby Mr, W 
are quite unwo 


Seebohm displays so sublime an ignorance 
of its establishment as to affirm, in his criticism of my paper, 
that ‘‘it ıs seldom that the difficulties of natural selection from 
fortuitous variations have been so clearly, so impartially, but so 
candidly set forth” And he adds, speaking speci of birds, 
“So far as is known, no species has Crer bein eientiated 
without the aid of geographical isolation," i.e without some 
check upon free int ing. 

'' (3) Mr. Romanes states, as the special feature of his physio- 

cal varieties, that ‘they cannot escape the preserving agency 

of physiological selection.’ He gives no particle of proof of 
this, while I show that, on the contrary, it 1s hardly pó&uble for 
them to survive to a second or third generation.” . 

The objection here is that the chances must be greatly against 
the*'' phymological complements ” (or the suitably varied indivi- 
duals of opposite sexes) ha to mate, and, even if they 
did, thet their progeny sh hkewise do so often enough to 
start a permanent variety. 

In answer to this objection I first of all adopt my critic’s 


assum namel 
on the chanceganions of physiological complements, 
y very few in number, and scattered over areas occupied 


. 
3 +e e 
. 
e 


is Incalculably long as compared with that of their constituent 
individuals ; and ın every generation of inflviduals there age, in 
the case of most species, millions of fertile unions Therefore, 
so far as we can form any estimate on a subject where all pro- 
rion seems to fail, we may safely cenclude that the ratio 
Piran the number of species which have appeared upon this 
earth, and the number of fertile unions between their consgtuent 
individuals, can only be represented by unity to di//ous. , 
‘ln view of this fact I am not afraid of any calenjation that 
can be made, in order to thow how many chances there are 
t the confluence of? those conditions on the occurrence of 
which my th Fire the originof a specia to depend: 
According to Mr. Wallace's estimate, the chances against the 
suitable mating of these physiological varieties ‘may be any 
number of 4owsaxds to oge’; so in view of the considera- 


tions above grven, and e number of, existing at 
any one time, we might conclude that Mr. W: pposes the 
birth of a new es to be an event of almost daily occurrence. 


Therefore, looking to what we all know are the Íacts ef the 
case, even if it were true that whenever one of these physiological 
varieties occuis, ‘it is almost ceitain to die out,’ this almost may 
be here quite sufficient for all that is required. Thus, upon the. 
whole, and under my temporary acceptance of Mr. Wallace’s 
essumptions, I confess it ap to me & somewhat feeble 
cnrticism to represent that the conditions which my theory 
requires for the ongm of a nat species are probably about as 
rare in their occurrence as is the result which they are sup 

to uce. . 

‘So much, then, for my first answer. My recond answer 
simply is that fom its ning to its end this criticism is 
wholly in the air. Hitheito I have been considering his assump- 
tions merely for the sake of argument. But they are not my 
assumptions; they form no pert of my theory ; and, therefore, 
I repudiate them :# /o£. The paper which Mr. Wallace is 
critici early and repeatedly sets forth that I do so suppose 

of physiological varieties to be yholly & matter of 
chance. ether or not it is a matter of ce will depend on 
the causes which determine the variation. When these canses 
aie of a kind which act simultaneously on inaffy,*on most, or 
even on all individuis occa the same area, the element of 
chance is proportionally excluded. One very obvious, and 
probably frequent, instance of what may be termed collective 
variation in the reproductive system—or a variation dwe to a 
common cause acting on many individuals simultaneously—is 
actually quoted from my paper by AIr. Wallace himself, namely, 
changes in the season of flowering or of pairing, which fnsure 
that any section of a species so affected shall be fertile only 
within itself. (Collective Variation of &his kind mfy be directly 
due to the incidence of some common cause, such as changed 
conditions of life with respect to food, climate, station, &c. ; or, 
asin the case of bud-variation, it may be due toa single ‘sport’ 
affecting all the hlossoms growing upon the same branch. But 
besides such d:re/ action of a common cause, it is easy to see 
that natural selection, use and disuse, &c , by operating in the 
production of organic changes elsewhere, may not unfrequently 
react on the sexual system indirectly, and so induce the sexual 
change required in a number of individuals simultaneously. All 
the parts of an organism are so intimately tied together, and the 
reproductive systen?in cular is known to be so extraoglinaitly 
sensitive to alight es in the conditions of life, or to slight 
i the orgapic system generally, that in their work 
of adapting organisms to es of theimenvironment all 
causes of an ee kee ates must be €alculated more or 
less frequently to affect the reproductive system in the way 

‘If I have succeeded in myself intelligible, it will 
have been seen that Mr. Wallaces objechon to my theory 
afimits of a twofold answer. In the first place, it is impossible 
for him to ‘show’ that the ongm of a species ıs any more 
frequent than it ought to be, even upon the assumption which he 
has, imputed to me—namely, that such origin 1s always due to 
the chance ting of more or less extremely rue varieties. 
Anf, in the lex: place, this assumption on hm pat is wholly 
gratuitous—or rather, I should say, directly opposed both to my 
own statements and to all the probabilities of the case. 

‘* From which it is easy jo paceire the inevitable inference, 
or if not, by stating itg. will a cue to future cntics. The 


real dsfculty rasi my theory is precisay the operi ofethat 
TM a ce has advanced, real difficulty is that the 
ati8n of specifig types hanot been of pearly so frequent 

. a n 


* 





occurrence as upon thetheory of physiological selection we should 
king to the great sensitivences 


of the system, to the many and the varied causes 
which it, to the frequency which these canses must 
hare been finder Nature, to the fact that whenever 


to recor the fact—looking to all these things, the only real 
difficulty is to explain why, if physiological ion has erer 
acted af all, it should only have done sg at such comparatively 
rare intervals, and therefore have produced such a y 
small measure of result. If my critics had Gdopted this line of 
argument I should have experienced more difficulty in i 


them. But, as the case nop standi, ee enough to 

that I do not know of any ‘ay in an adverse criticism 
admits of being mor8 thoroughly explodkfl, then by showing PN 
the difficulty which it es to present is the precise opposite 
oie cas eis which an author is m his own mind, and at that 


ing dis 
peres by such competent readers as Mr. Wallace Mr. 

hm-—a mi i 9n wb they both fund tes 
only objection to my theory—I should have compelled to 
suppose that my paper failed in clearness of ion, were it 
mot that (as above shown) they have diwegarded the literal 
construction of my sentences” Nev®rtheless, it is probable enough 


that I pay not have sufficiently guarded agninst a misunderstand-. 


which it never occurred to me that any one 
make. Forl 


was likely to 
have perceived at 


whether these causes happen 
sporadica ly, a nuber of individuals simultaneously, or even 

majority of an entire species?” NE. 

.. > GEORGI J. ROMANES 
e 

Meteor of December 28, 1886 
THE jneteor referred to by your correspandent ‘J. M. H.” 
(NATURE, January 6, p. 224 was also observed at Bristol at 
loh 28m. The path was from 95° + 94° to 1063? — 6°. Atrain 


of spazks was thrown off from the n as it slowly fell. 
e Comparing the apparent course df the meteor as à 
Sidm and Bristol, it is evident its radiant- was at 


* about 77^ + 30°, near B Thur. It belonged to & ower which 

to have a very extended duration, and has been specially 

riferred to, with diagrams, in NATURE, vol. xxxi. p. 3. 

This recent meteor affords unmistakable that the radiant 

near B Tauri cdhtinues active until the of the year. The 

s relativo paths at Sidmouth and Bristol show that the meteor 

was about 97 statute miles high at im Erat Teper ie Tale of 

int in the English Channe some 28 miles off the Isle of 

Wight Moving with a very slight inclination wert os n it 
bear ag IO miles south-west iton, ight, w. 

39 i e eda cath of 6x alles 6t enincliont on 

of 69° te the earth's surface. — . Nu 
The duration of the meteor was about three seconds, so that 
e its velocity appears to have exceeded 2oguiles per second, Which 


is then thfof a body moving ma bola, the 

deene nay uit possibly have been induced by o - 

tional errors. le effect, the-meteor cen lay no 

x claim to tbe dignity a fire-ball, but it ie one of considerable 
i as belonging to [he remarkable displa: of B Taurids. 

Bristol, January 7 . F. DENNING | 





The Production of Ozono 
I SHALL be much obliged if you can inform me through your 


s fr) What apparatus would be most ronvenienk and esłily 
worked by ordinary persons for the uction ozone in a 
room? I hevestried a four-cell Smee’s battery with a Siemens’ 
ozone tube. This produces the ired quantity of ozone, and 

. works well in the hands of peopl ised A scientific apparxt; 
but the general manfpulation (especially as regards eeping 
the battery in working order) is above most people. y 

(a) Is thére why battery you knowethat would give good 
. e $ e 
o 
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results and be easily worked by people whol unused to scien- .. 
Hie appariton (domestic servants for instance)? Tho quantity 
req is what would keep the air of an ordinary sitting-room, 

say 18 X 16 X II feet so charged, thet ozone would be always, 
just sensible to the smell. ; 
I eo ty tho advatieienta of the haci e. (i 
that the afr in their corricora is kept M i (3 

Could adapt their electric light dynamos q this purpose? 


ow? 
I may say I haveno “trade ? in making these queries. 
Iama from phthisis, and find relief in the inhalation of 


ozone, bat I want an apparatus that I could leave to my servants 
to OH. à 
^ Brading," Madeira Road, Bournemouth 





JOHN ARTHUR PHILLIPS, F.R.S. 


BY te sudden death of this chemist and malu. 
on the sth inst. geology loses one of its ablest 
leaders in a department where the labourers are not very 
numerous here, and at the same time one of the kindliest 
and most helpful among the students of science. Mr. 
Phillips was born in Cornwall, and among the metalliferous 
rocks of that county the scientific researches which 
he has since prosecuted with so much success. Having 
early shown his taste cor mining and metallurgy, he, was 
sent to obtain his training in these subjects at the École 
des Mines of Paris. As far back as 1841 "he began to 
contribute pa to the scientific journals. His earl 
essays were ost wholly devoted to chemical and - 
lurgical subjects, His studies among the Cilifornian gold- 
fields, however, led him to investigate wider questions in 
physical geology. Bv degrees he turned into the domain 
of hy, and for the last sixteen years it has been 
mainly in that branch of science that his original researches, 
have teen carried on. His papers on the eruptive rocks 
the south-west of England are admirable illustrations of 
the value of the union of chemical and mineralogical 
cs ues in petrographical inquiry. Most of his time 
uring the last two or three years had been devoted to the 
production of aad important treatises. Of these his 
volume on “ eposits,” publishedein 1884, has taken 
its place as a standard English work of reference. At the 
time of his death he was busy with the pre ion of & 
new edition and dene un of a work on “ Metallurgy,” 
which he md published when still a young man. In this 
task he had associated Mr. Banerman with himself, in 
whose co thands the volumeis sure to see the light 
in a form worthy of its author's tation, Those who 
were personally acqrainted with Wr. Phillips, while they 
lament the loss to science which his sudden death has 
inflicted, mourn still more the extinction of a life of 
singular simplicity, earnestness, and kindliness. He was 
a large-hearted and open-handed man, fond of TPA 
chance that came in his way of doing a good d . 
and helping every one to whom his help could be of 





ce. 
e. 
m 
BOTANICAL FEDERATION IN THE WEST 
INDIES 
J5 the nearest of our tropical colonial possessions, which 
comprise the group of islands graman known as 
the West Indies tħe dominant industry the last 
hundred years has been that of the -cane. S and 
rum are indissolubly connected these islands, agd, 
under thé circumstances which existed fifty years ago, 


there is no doubt that lowlands in the West Indies were 

suited for the remunerative culture row of 
the sugar-cafie than any other plant. Owing a variety 
of causes, among which the abolltion of slavery and the 
extension of sugar plantations in other lands are the chief, 
sugar-gtowing in the West Indies has suffered numerous 
reverses of fortune. Latterly, the difficulties of planters 
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have been greatly increased by the improved production 
of beet- in Europe. 

The chief sugar islands at present are Barbados, 
Antigua, St. Vincent, Trinidad, St. Lucia, and Tobago. 
At Jamaica, sugar and rum are still the le industries, 
and form 39 Ber cent. of the exports, the ce bei 
made up by other industries, such as coffee, fruit, and dye- 
woods, At Trfnidad cacao is largely grown, and the ex- 

rt value of this article is nearly Petes that of sugar. 

renada, once a large sugar-growing colony, is now almost 
entirely devoted to cacao. Montserrat is becoming noted 
for its lime plantations, and rts of lime-juice ; while 
Domunica exports concentrer me juice cacao, cocoa- 
nuts, and tropical fruits. The Bahamas have a large 
tropical fruit trade with America, supplemented by the 
export of sponges, to the value of £60,000 annually. In 
spite of these smaller industries, however, there is no 
doubt that the chief business of the West Indies is still 
that of sugar. A capital of something like fifty millions 
sterling is invested in it, and the people are naturally 
reluctant to relinquish an industry which has, in the course 
of a century, become thoroughly established, and which is 
familiar in its details to all classes of the community. But, 
after all, it is impossible to overcome the logic of facts: 
and it is admitted on all sides that sugar, under present 
circumstances, can with difficulty be grown and manu- 
factured to pay & profit Hence it 18 not surprising that 
there ıs a strong desire to enter upon other cultivations ; 
and it is well for the future prosperity of the West Indies 
that this should be so. The depression in the past and 
the comparative poverty of the present are no doubt due 
to the exclusive cultivation of one plant; for under such 
circumstances, when the sugar-market is depressed, every- 
thing is depressed. If im ements in cultivation were 
"fhiopted, and if such high scientific skill as is applied to 
the manufacture of beet-sugar were applied to the manu- 
facture of cane-sugar, it is the opinion of many that the 
planters would again become prosperous. But something 
more 1s necessary. With the exception of two islands in 
the whole group—namely, Antigua and Barbados—it is 
estimated morg than one-hai£ of the awtual surface of 
the West Indian Islands is suitable for other cultivations 
than sugar-cane. This being so, the people injure their 
best interests by neglecting the resources at their disposal. 

In purely sugar islands, such as Barbadog and Anti- 
gua, permanent improvement is to be sought in more 
economic aati improved systems of cultivation, added 
to which there should be a concentration ofall purely 
manufacturing processes under what is known as the 
Usines system. This latter is already in exist- 
ence at Trinidad, St. Lucia, British Guiana, and in the 
French island of Martinique; and it is proved beyond 
question that where the manufacture of sugar is treated as 
a highly specialised industry, finer and better qualities are 

uced, and the expenses are considerably diminished. 

lanters are therefore recommended tf confine themselves 
&s much as possible to the cultural operations oé a s 
estate. Under such a division of labour there would follow 
2 more careful trial of different varieties of the sugar- 
cahe, adapted to the different soils, a more scientific 
application of special manures, and such general regula- 
tion of all cultural operations as would produce canes of 
the highest saccharine richness. Barbados, Trini 
and Jamaica, there are already vernment analyti 
chemists, who are qualified to give valuable information 
te planters as regdfüs soils and manures; and from 
a report recently prepared at Barbados? by Prof. 
Harrison it is evident that much good would result from 
a larger wilisation of chemical knowledge as appled to 
sugar cultivation, both in the interest of the individual and 
of the general community. 

During the last five or six years efforts have been 
made to increase the efficiency of West Indian fhdustries 
by a wider and more general application of scientific 

. e 
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methods not only to the sugar-cane but to all other 
plants which may be found st&table to fhe circumstaaces 
of the several islands. Hitherto two botanical establish- 
ments have been maintained for the West Indies—one at 
pus and the other at Trinidad. from these a 

t especially from that of Jamaica, economic plants an 
information 5 means of annual reports and other publica- 
tiong have been regularly furnished, and such agencies 
have Grady. assisted in enlarging the scope dY experi- 
mental culture. . 

In the Report pf the Ro (West Indian Finance) 
Commission, appointed in 1883, it was stated that there 
was a growing inclinatign on the of the planters in 


other West Indian colahies to apply for seeds and plants 
to the Botanical Establishment in Jamaica, yhich could 
supply each island with what it requi 1g the most 


economical manner. Sir Joseph Hooker, commenting on 
this report, expressed the opinion that there could fe no 
doubt that the future prosperity of the West Indies would 
be y affected by the extension to other islands, un- 
provided with any kind of botanical establishment, of the 
operations so successfully pursued in Jamaica. And it 
was by Mr. Thiselton Dyer that, in addition to 
the distribution of plants,sth might be organised a 
regular eystem of botanical bulletins, containing practical 
hints as to the treatment of economic plants, and thé con- 
ditions under which they might, be best utilised as objects 
of remunerative industry. 

At the instance of the Secretary of State for the Colonies, 
it was ultimately decided that the whole of the West India 
Islands should be asked to co-o te in a systematic en- 
deavour £o promote and extend the cultivation of economic 
plants, and thus to develop more fully heretofore their 
natural resources. This proposition duly laid before 
the Governments of Barbados, the two groups of the Lee- 
ward and Windward Islands, and the Colby of British 
Honduras. On afcount of the want of direct and 
communication, it was found impossible to include the 
Bahamas, while British Guiana is already supplied witb its 
own botanic garden. The conditions on which thd'islands 
lying within the West India group were asked to join 
in this industrial federation were, first, the prqvision 
of an ual grant for thé maintenance of a local station 
to disc 
alae an@ secondly, the contribution of small sums 
to the support of operations at the central establish- 
ment. These small sums were intended to cover the 
special expenses incurred in behalf of each island in main- 
taining a depot for seeds and plants, and to pay the 
cost of publishing the botanical bulletins, which were 
intended to form an important feature in the scheme. 
The Legislative Council of Jamaica has recently expressed 
its will ess to give effect to the principle of the scheme 
as ing the BotanicaPEstablishment.in that 
colony one of the central points of action; amd it is 
antigipated that, while ting valuable aid to the smaller 
islands, Jamaica itself will derive, both directly and in- 
directly, considerable benefit from &uch vigorous and 
systematic working as would naturally arise in its own 
area, as well as from a larger interchange of plants and 
seeds with the neighbouring islands. 

It 1s hardly n to observt that, in replyso the 
"Secretary of State's despatch, the ‘aller islands were 
not slow to express their desire to be included in the 
scheme, and steps were taken in several to give effect 
to this desire by the establishment of lo stations. 
Barbados fs fortunate in possessing favourable means 
for xe d a botanical station in connection with the 
Boys' Reformatory at Dods, where land was alread 
under imental cultivation in canes And in food- 
plants suitable to tpe distmct. This station is now at work, 
under a committee whase business to supervise ppera- 
tjus, and to communicate directly with the central 
establisbinent. e * e e 


$ . 
* 


the functions of a gcientific outpost and a 


$9 


- 


"250 À 


NATURE 


[ Fan. 13, 1887 





Grenada, which js in a fairly prosperous condition, has 
enlarged the original idea of a botanic station by making 
provision for a small botanic garden, which is now in 
course of being laid out under the charge of a trained 
superintendent - (originally from Kew, but with Jamaica 

jence) at the Paddock, within easy reach of the town 

of St. George. At St. Vincent the proposal to utilise the 

old botanjc garden of the colony as a botanical stagion 

has Been adopted, but the provision at present made is 

insufficient for the purpose, and wil require to be slightly 
increased. 2 >œ 

St. Eucia, to- the north-west of Barbados, has shown a 

spirit of commendable energy in aking up the idea, and 

has given-practical effect t it thro e operations of its 

well- agricultural society. An ienced cura- 

tor, also Jamaica, has recently been appointed tothe 

of the station, and. good resulte are anticipated; 

At Dominica the botanical statian has not yet assumed a 

calform owing to the depressed state of the finances ; 

there is little doubt that ultimately such a station will 

be established, and the resources of this fertile island more 


papel repe 
er north, Antigua, more especially concerned in 
the cultivation of the sugas-cie, has joined the baun 
and apparently is only waiting the completion ef 
ements at the central establishment British Hon- 
duras, which has already benefited by its intercourse with 
the Botanical Establishment in Jamaica, the site for 
a station, and a mena body has been appointed to 
Pee operations at arr ta date. 

c give- æ certain cohesion and uniformity of action to 
these- several agencies, it was thought very desirgble that 
& visit shehid boade to the islands concerned by the 
head of the J Department. This was accomplished 
im the early gart of.last year by the writer o these 
notea, who was happy to devote a short holiday, on retire- 
ment from Jamaica, in visiting the islands at his own 


is ing this visit sites for stations were examined and 

i and ions made for their working on the 
lines best suited to local circumstances. As a practical 
instaneeof the feasibility of a botanical federation of the 
* West Indies, it may be mentioned that recently an jnquiry 
elias been made, by general consent df the local H 
into the condition of the indigenous forest gro of these 
islands, by Mr. E. D. M. Hooper, of the Madras Forest 


picis . 
e Reports or Jamaica and St. Vincent are already 
published, and they: are of such a practical and useful 
character that they cannot fail to have an appreciable 
effect upor the treatment and ent of the forests 
both asreserves of timber to supply wants, and as a 
means of maintaining due humidity of climate and pro- 
tecfing the sources of and rivers These Forest 
Reports? when completed, will add greatly to our know- 
ledge: of West Indian timbers, their nature; extentand 
* distribution ; angethey will also afforfi for the first time in 
history the actual economic and meteorological conditions 
of the interior of several islands beyond: the confines of 
the present areas under cultivation. 

In many instances the natural forest as at Bar- 
bados; the Virgin Irelands, and some of the islands of the 
Grenadines, have been nearly exterminated ; those once very 
common, and represented largely in collections of botanical 
travellers of the century; are now almost unkiown. If 
the Botanical stations are carried on with due to tle 

. industria? wants of thecommunity, and'are wed to 
degenerate into mere nurseries for ornamental plants, 
they wil? indi y: do: much to enlarge aTa as 
regards | floras, and Bring to light many indigenous 
plants likely to prove useful on coun&gof such m. 
and’ economic pro es as thep may possess. 
year 1824 it was laid down: as one of the objects 
then Botanital @arden, at Jamaica, that it should 

. e 
e 


In the 
of the 
devote 


icinal 


attention *to the investigation of many unknown native 
plants of the island, which, from the properties of those 
already known, it is reasonable to infer would prove highly 
beneficial ur augmenting internal resources by supplying 
various articles either for food, for medicine, or for manu- 
facture, . . . by means of which great advan- - 
tages might be obtuned; among others, the various 
vegetable dyes claim particular attention, && promising & 
fruitful field of discovery.” As indicating the direct 
bearing which this one faid of inquiry ( e dyes) 
among many others had upon the future of Jamaica, it 1s 
interesting to note that while no dye-woods whatever were 
from' the island in dare small trade: of the: 
ue of 18594 was started in 1833, which since that 
time has steadily increased, until now it has assumed re- 
latively large dimensions. The exports of dye-woods in 
1870 reached a gross value of 112,313 (“Jamaica Hand- 
book,” 1884-85, p. 375). 

Similar results in more retent times have attended the 
increased attention given to the cultivation of fruits that 
had been neglected in Jamaica. The of. these in 
1875 amounted to 14,9122, in 1884 the total. value had. 
increased to. 273,5342 

Results such as these, although obviously of a special 
character, justify any attempt that may be maderto improve 
the circumstances of the West India Islands; and they 
afford also a striking instance: of what is ca e of being 
accomplished in these islands when investigation. 
and judicious end enterprising effort are made to-fit local 
circumstances to the demands of the outer «world. 

As regards the anying out of a scheme-of local enter- 
prise in the West Indies, it may be mentioned that the 
recent appointment of Mr. Wiliam. Fawcett, a. highly- 
guor botanist, to the post of Director of the Botanical. 

epartment in Jamaica, and the transfer of Mr. Hart” 
late senior Superintendent at Jamaica, to the post of head: 
of. the Botanic Garden at Trinidad, appear to offer every 
hope of success to x botanical federation of the West 
India Islands. ' Jamaica and Trinidad, as the two foci of 
Vosa could very well group round them the lesser 
islands, and tbe full realisation of a scheme as. is 
here indicated ogly requires such working out of details 
as may well take at an early period. 

. Itis important, however, to bear in mind that the success 
of the J ica Botanical Department, which has acted for 
y as the centre of botanical and economical 
operations in the West Indies, has been.in a t measure 
due to the faluable suggestions and the and material 
support which for many years it has received from. Kew. 
Tt was from Sir Wiliam Hooker that Jamaica received 
its first supplies of seed of the several species-of Cinchona, 
which have laid the foundation of the only lish 
Cinchona enterprise in the New World. It was from. 
bis illustrious son and successor at Kew, Sir Joseph 
Hooker, that Jamaica received its tea plants and S 
india-rubber plants,’ coca planta, fibre nt, and regular 
and large supplies af the econamic and medicinal. 
plants which have flowed through Kew for distribution 
to various portions of the British Empire. Few can 
realise the eminent services which have been rendertd. 
by Kew in this direction, both by its correspondence and. 
contributions, but there is every reason to believe that 
the results. will ultimately be apparent in tbe greater 
prosperity of thei itants of du West Indies, and in 
the larger development of their rich and 


varied resources. 
D. MoRRIS @ 
2 


ART AND SCIENCE IN A NEW L§GAT 


ME BRETT is an artist of Tegutation and of remark- 
able industry. His pictures are popular, and meet 
with appreciative purchasers. He is enrolled among the 
Associatés of the Royal Academy, and no doubt looks. 
forward to be in due time raised to the dignity of Acade- 
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mucian At the request of the Fine Art Society he has 
tliis winter allowed a series of about fifty sketches painted 
by him on the west coast of Scotland last summer to be 
exhibited in the New Bond Street 100ms, These sketches 
show that he has recently spent a long holiday among 
-some of the most delightful scenery 1n the British Isles 
As a man who has evidently got on in the world 
looking back “pon a distin ished past and forward 
to perhaps a still more distinguished future, he might 
reasonably be expected to smile pleasantly on the 
wold that has used him so well. If the keen eyes 
that stand him in such good stead in landscape-paint- 
ing 1eveal to him the weaknesses and frailties of bis 
fellow-men, one might at least anticipate that they would 
wink hard at these shortcomings and rather turn to the 
good side of men and of things. But apparenfly Mr. 

rett sees only too vividly what he conceives to be the 
impostures and ignorances around him, and his soul is 
stirred within him at the sight. The exhibition of his 
last year’s sketches has furnished him with the occasion 
for discharging the vials of a wrath which, like that of 
Tam o' Shanters wife, he must have been nursing for 
a long while to keep it so warm. 

The Exhibition (now closed) was illustrated by a 
penas which on the title-page is described as “ An 

xplanatory Essay," and on the first page is more 
emphatically designated as “The Commentaries" Mr. 
Brett, apparently with some presentiment that this liter- 
ary effort of his might not meet with the same Lind 
reception that sattends his pictorial labours, stipulated 
expressly, as he tells us in a  Prefatory Note,” that his 
paper should be published exactly as it left his hands. 

e cannot therefore plead for him that his essay was 
hurnedly thrown off in a fit of ill-temper. He ostenta- 
thously goes out of his way to accept the responsibility of 
its matter and its style A Aeae pion of each picture, 
from the artists pomt of view, wıth a running comment- 
ary on his method of working, the difficultes in Nature 
to be overcome, and his way of grapphng with them 
would have been interesting to the general public an 
valuable to artists and studentg of art., He seems to 
have started with the idea of writing some such com- 
mentary. But by the time he pete to thessecond page he 
catches sight of the red of imposture and ignorance, 
and without more ado rushes madly at them. The first 
victims of his fury are press critics of art. WNothing is 
too contempstious to be said of them. Mr. Brett looks 
on them as a set of ignorant charlatans, too idje to work, 
too proud to beg, but who are glad to earn the slender 
pay allowed to them by careless editors. Some wretched 
scribbler had pronounced his work to be “ laborious,” 
which we would have thought rather a complimentary 
epithet; but Mr. Brett cannot forgive it. Phe writer 
who used it he stigmatises as a “bell-wether,” and those 
who blindly followed his lead are described as “enlight- 
ened tom-tom players, who have gome on sounding the 
same note for a quarter of a century or more.” s 

After this onslaught the que tries to find his way 
back to where he was, and for a little while the reader 
begins seriously to entertain the hope.that the promised 
commentary is coming. But the author gets upon the 
subject of clouds, and instantly a bigger bunch of red 
rags looms in front of hım Down goes the head, and 
with one triumphant howl of dension the infuriated 
writer rushes at scientific men in general, and the Royal 
Society in paiticulm. After this second outburst he 
hardly calms dgwn again till the end of the performance. 
No sooner does he turn from the treatment of the clouds 
to the ground beneath us than geological theories in all 
their hidéous deformity and crass ignorance stare him in 
the face. The text is*not roomy enough to contain all 
that he has to say about the misdoings of the geologists, 
so that he has to overflow into a footnote. Neat comes 
the turn of those misguided astronomers who have 
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led mankind wrong about the moon and fhe planet 
Mars. é 
One is tempted to ask whafıs the meaning of all this 
sound and fury. What relation has ıt to the pictures it 
1s meant to preface? What object cgn the writer have 
had in mineng in it? Men of.science are, no doubt, 
often wrong. ut at least they take the trouble tg try 
to be rnght Their greatest aim is to get at the truth, and 
theyewelcome whatever wil lead them nearer to that 
They will even willingly learn from Mr, Brett if he 
anything to teach them, though he laughs them to 
scorr, and deres them as “ scientific Johnnies,” “lovers 
of jargon,” makers of “real gibberish,” by whom varous 
* forms of silliness are palmed off as science disguised in 
Greek or Latin.” If meteorSlogist turns for sugges- 
tions to Mi. Bretts e@say, he there ldarnsethat “the 
fundamental phenomena of evaporation have always been 
misrepresented,” and that he and his gaping íeJlow- 
students of Nature will learn moie about Anda from the 
pictures of a well-known landscape-painter “ than from ak 
the Transactions of the Royal Society put together." If 
the geologist 1nquires what Mr. Drett has to say for his 
consideration regarding the “laws of the rocks,” he is 
told that water is a “recent formátion," that upheaval 18 
a “childish conception,” anf tha? geologists “i 
moon” * If the astronomer in turn asks what the author 
of “ The Commentanes” has to say in his departmdht of 
knowledge, heeis informed that Mr. Brett defies him “to 
point’ out a single instance of a volcano or a volcanic 
crater in the whole disc” of the moon. The or c 
and “real gibberish” of modern science not only afflict 
the artist's own soul, but they disturb the peace of his 
family. é'One professor the other day," he indignantly 
exclaims, *learnedly instructed my CA that" aqueous 
vapour was forfhed by evaporation |" "Hapless youth | 
Let us hope that his father has found time tp instruct him 
in “ the fundamengal phenomena of evaporation.” 

After such a tirade against scientific men, one might 
suppose that Mr. Brett would be disposed rather to avoid 
them, or at least not to show himself ostentatiously in 
their company. And yet the reader will be amused to 
discover him, in the midst of these rabid denunciatio 
contriving to find room for a statement that he himse 
has wr&ten a scientific papei which has been published 
ina saent ournal,*and that this importatt fact may 
not be missed, he quotés the ppa in a footnote! Is Saul 
also among the prophets? There would be something 
pathetic, were 1t not so ludicrous, to see the proud pater- 
nal way in which the artist brings forward Bis feeble little 
scientific bantling. We should not be surprised if he 
thought more of it than of some of the pictures that have 
made hisfame His contempt for lovers of jargon” and 
“real gibberish” is apparently equalled by his profound 
satisfaction with his own achievements. Not content with 
indicating the artistic value of his work, he claims that 
“if these sketches have any distinct peculiarity wérthy of 
noti€e, it is that they, are optically correct, or at least are 
intended to be so, and that intention, aprange to say, 1s 
new in pictorial art? | It would be fnteresting to hear 
the painter's defence of the “ optical correctness "of some 
of the pictures. Did he ever see, for stance a castle 
standing as he has depicted one in,No. 22? Of his pecu- 
diar greens and blues we need not speak. They afe part 
of his “confirmed mannerism,” to use his own phrase, 
and are characteristic of his canvas, no matter under 
what skies and among what seas and rocks he may 


ore the. 


paint 
*The padiphiet to which reference has been made in , 


this article would not, of course, have been noticed here 

but for the name of its author. Science, owes much to 

as art in turn lies under many obligatiofis to science, 

4nd it should be «he aif of each to help forward the 

otger. That a man of Mr. Brett’§ artistic attainments 

should have gone out of his way to pen this "form of 
. © e . 
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silliness "is to be regretted chiefly for h s own sake. He 
has injured hisereputatiqn for commor-sente, and this 
even a great genius cannot afford to do. 





e ^ 
THE NATIONAL SCIENCE COLLECTIONS 
f E following Report of a Committee inted ‘by 


These buildings, and their sites, are the property of the; 
Government. : 
7. Dis a building known by the name of the Western 
Gallery. It is 600 feet long, 33 feet wide, and two stories 
high. It contains about 36,560 square feet of available 
floor-space. ? 
This building is the property of the Royal Commis- 


* the Government to consider the housing qf the | Sioners of 1851, and is at present rente from them by 


objects fllustrating the physical sciences belonging to the 
nation has recently been printed and circulat 
Committee consisted of Sir F. Brgmwell (Chairman), 
Lord Lingen, Colonel Donnelly, C.B., and Mr. Mitford, 
C.B. :— 


I. We, the Committfe ap by the Lords Com- 
missioners of Her Majesty’s js to consider certain 
questions that have arisen in regard to the Scientific and 
echnical Collections at South Kensington, now beg 
leave to present to their Lordships our Report thereon. 
* 2. The appointment of the Committee included the 
name of Sir Francis Sandford, K.C.B. ; but this gentle- 
man, in consequence of the pressure of other public 
business, has been unable to attend any of our meetings 
and he has authorised the other members to proceed 


. With the inquiry, and t$ in his absence. 


3, Our "ED ER were L R a letfer, dated 
an I4, I and a memoran accompanying i 
iu Richard Grosvenor to the Chaine]. an 
were to the following effect :— i 
“ It will be the duty of the Committee (1) to consider 
and report upon the scope of the Scientific and Technical 
Collections, including the Patent Museum, and the space 
prospectively ; (2) to 


plans fe housing these Collections in the existing 
ee to the South of the Horticultural Gardens, or in 
new gallerigsuto be built upon their site, and the adjacent 


ground now the property of the Govespument." 


PRESENT DISPOSAL OF THE SCIENCE COLLECTIONS 


4. Before we enter on the consideration of these ques- 
tions, it will be convenient to explain how the collections 
are at present housed, 

They are contained in five buildings which are shown 
on the accompanying Plan, Drawing No. L, $nd are 
markedea, 5, C, D, x hanta, B, C, andeD are on the 
west, and E is on the east side of Exhibition Road. 

The buildings A, B, E, coloured yellow on the plan, and 
their sites, are the freehold property of the Government ; 
the buildi C, D, coloured blue, and their sites, are the 
property of the Royal Commissioners of 1851, from whom 
they are rented by the Government. 

5. Cis a block forming the centre portion of the gal- 
leries to the south of the Horticultural Gardens. It is 
about, feet long, &5 feet wide, and two stories high. 
It*con 22,000 square feet of zvailab*e floor-space. 
This wiüding i the propery of the Royal Commis- 
sioners gf 1851, and is at present Jeased from thefn by 
the Governmest for 1500. per annum. The lease ter- 
minates in 1890 br 1897, with a power up to January 
1888 of purchase for the sum of 30,00c/, or, at the option 
of the Commission for such sum, not exceeding 
35,0094, as may be fined by the President of the Institute 
of British Architects, . 

6. A and B are the southern wing-galleries, the former 
on the east, and the latter on the west side of the central 


block c, and having short returns or spurs, 4’ and B’, to 
tbe northward, at their external ends. | 
"These wing-galleries extend about 280 feet fn length*on 


each side of the central block ; they are about 26 feet 
wide, and tyo,stories high, 
The returns at each end are 
story high. 
he Siole contain about 
able floor-space. 
e 


gach 72 feet long, and one 
e. 


29,500 square feet of avail 
e e 
S . 


the Government for the sum of 20007. per annum. We 


The | believe, however, it is desired to give up the tenancy if 


possible. 

8. Eis a tempora-y building one sto abutting 
on the south end of the permanent Bul of the 
Museum on the eastern side of the Exhibition It 


contains 7500 square feet of available floor-space. 

It is the pro of the Government, but we under- 
stand it must be ed down before long, to make way 
for more permanent erections. 

9. These buildings are not-altogether devoted to the 
Science collections. 

The National Portrait Gallery at present occupies 
19,040 square feet, partly in the two floors of the eastern 
wing A (a portion of the freehold), and partly in the 
eastern section of the central block C (the leasehold por- 
tion), of the south galleries, A space of 7500 square feet 


in the floor of the central leasehold block cC, is also 
Beber for examination-rooms. . 


A portion of the ground floor of the western gallery, D, 
has been, up to the present time, occupied by the Pitt- 
Rivers Loan Collection, but this collecti&n is in course of 
removal to Oxford. 2 

10, The Science collections are now contained in the 
num part od gronni floor the rel central 
block c; in the ground floor and in part of the u 
floor of the western freehold wing B; in the north 
end spurs A' and B'; in the two floors of the western 
gallery D ; and in an unsightly wooden X. 

This runs outside the southern wall of the 
south gallery, and forms the only approach from Exhi- 
bition R to the Science collections, it not being 
possible to allow the pablic to use thg Portrait Gallery as 
a thoroughfare. : 

The «Patent Museum " is contained in the temporary 
building E. 

II. total floor-space now occupied by the Science 
collectionf is therefore about as follows :— 





** Square foot 
Total gpace inc E 2 s 22,000 
» oy  A5B,and A, BY 29,500. 
» n D . m 36,560 
» » x - 4 7,500 
95, 560 
Deduct Portrait Gallery g .. 19,040 
»  Examinstion- Rooms 7,500 . 
E 26,540 
e otal occupied by the Collections 69,020 


I2. The Drawing No. I. also shows (marked G and 
coloured red) the area of land which belongs to he 
Government south of the present south galleries, which 
land is implied in our instructions to be available for 
Luildings to house the collections. 


SCOPE OF THE COLLECTIONS, AND SPACE REQUIRED 
FOR THEMea, i 
13. We*may now proceed to report on the first subject 
submitted to us, namely :— i 
The scope of the Sctentyic and Technical Collections, 
tntluding the Patent Museum, and the space required for 
them, immediately and prospectively. 
14. A Museum o: Science was contemplated as an 
int of the Science and Art Department from its 
creation in 1853. ‘ . 
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Objects were gradually collected, and when the Depart- 
ment was removed to South Kensington in 1858 these 
objects were, for the first time, arranged together in the 
Museum for public inspection. They were aaay 
a House of Commons Committee ın 1860 as “ well wo 
preserving.” 

These collections, however, were not developed as 
much as the Art collections. Some objects were sent 
away to other establishments ; and for want of space in 
the South Kensington Museum, the ter portion of the 
remainder were removed to the eries on the western 
side of the Exhibition Road, where they have remained 
till now. 

But public attention was frequently called to the subject. 

The Royal Commission on Scientific Instruction and 
the Advancement of Science, in their Fourth Report 
(1874), treated somewhat largely of these collections ; 
they noticed many interesting objects which they con- 
tained, but they pointed out the striking contrast between 
them and other British National collections. They ex- 
pressed their regret that there was no National collection 
of the instruments used in the investigation of mechanical, 
chemical, or physical laws, although such collections 
were of great importance to persons interested in the 
experimental sciences. This defect in our collections 
was, they said, already keenly felt by teachers of science, 
and high authprities had assured them that, on the Con- 
tinent, collections of scientific apparatus, when combined 
with lectures accessible to workmen, had exerted a very 
beneficial influence on the development of the skill of 
artisans, 

The Commission suggested, in conclusion, that the 
collections should be completed and consolidated, and 
placed under the authority of a Minister of State. 

- In 1876 a Loan Collection of Scientific Instruments and 
Apparatus was exhibited in the galleries of the Horti- 

tural Gardens, It excited much attention, and a 
memorial was presented to the Lord President, signed by 
140 of the best known men of science in the country, 
suggesting that it might be utilised in the formation of a 
National Science Minean Some of the objects were 
left in the care of tfe Department, but no general action 
was taken. M 

The question of the development of the Science Col- 





lections of the Department remained in a ce till 
1881, when the Lord President, Earl Spen stating 
that "the impértance of having a Museum for Scientific 


Appatatus was amply established,” set on foot series of 
inquiries to which we proceed to refer. 

15. For the purpose of these inquiries, the existing col- 
lections were divided into six heads :—Objects for the 
illustration of Science generally ; Naval Models ; Objects 
illustrating Building Construction; Objects bearing on 
Fish Culture; Educational Objects; and Mechanical 

* Objects. 
ommittees, Campose of person? having specific 
knowledge in each of these branches, were appointed to 
examine the several collections, and ressed opinions 
on their condition, on the development which it would be 
advesable to give to them, and on the s required. 

As copies of the Reports on each head are Teprinted in 
an Appendix (B), it will suffice to give here a general 
outline of the opinions and recommendations they 
contain, T 


S o lections of Objects for the Illustration of Science 
š generally ° 

16. The Committee consisted of Mr. Wm. Spottiswoode, 
President the Society, Professors Franklan 
Goodeve, Guthrie, Huxley, Judd, Chandler Roberts, an 
Warington Smyth, Mr. Norman Lockyer, and the chief 
officers of the Science Department, ey expressed the 
opinion that this question was of great importance in 
relation to the education, the industry, and the science of 
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the RERS they reported that the present collection 
was suitable for a nucleus of fhe contemplated Musew 
and they recommended an examination, by the sev 
Professors and other members of the Council of the 
Normal School, of the various classe of apparatus and 
appliances relating to their own subjects respectively. 

Tuis examination was afterwards undertaken By a 
Comgnittee of the various Professors, and the results,- as 
already stated, are given in the Reports. Recomenda- 
tions were made as to the objects in each department of 
science, and the fqllowing estimate was given of space 
necessary to be provided :— 





Square foet 
Chemi 2: š 6000 
Physics .. % 6000 
Mechanics A * 5000 
Metall e 2500 
Geology and Mineralogy 2509 
Astronomy, Meteorology, end Geography 7000 

Mu 400 e 

Biology 4000 

37,000 


The Committee also estimated that a further space of 
feet (making 4f,000“in all) would probably 
cfnt for any reasonable increase within ten ygars. 


Naval Models 
17. À Committee consisting of Lord Ravensworth, Sir 
E. J. Reed, K.C.B., M.P, Mr. W. Baskcomb, Mr. J. H. 
Morrison, and Mr. Joseph D. A. Samuda, considered 
this collecton, and reported on it on March 1, 188 
They expyessed a strong opinion as to the utility of su 
a collection, gave some general suggestiogs upoh it, and 
pro to have it carefully examined ir" detail. 
is examination was carried out, and on April 4, 1883, 
the Committee upon it a statement that a space of 
10,500 square feet was at once required, and that 10,000 
square feet additional should be provided for the increase 
during the next ten years, 20,500 square feet 


in all. 
Structural Collection 


18. The Committee for this consisted of Mr. (now Sir) 
Charles €Tutton Gregory, Past-President of the Institutian 
of Civil Engigeers, Mr. G. E. Steet, President bf the 
Royal Institute of British Architects, Mr. James Abe-- 
nethy, President of the Institution of Ci reece 
and Major H. C. Seddon, R. E., Examiner for the Science 
and Art Department in Building Construction. They 
reported, in 1881, that this collection was of great value 
in many respects, and recommended :ts maintenance, 
revision, and development, 

In July 1883 another Committee, o LE of Mr. C. 
H. Gregory, Mr. Horace Jones, Paesident of the R 
Institute of British Architects, Mr. James Sane tg - 
sident of the Institution of Civil re t and Major 
Sedddh, took up the matter. They put forward detailed 
pro in regard to the constitution aff. arrangement 
of the collection, and gave an estimate of 15,000 square 
feet of floor-space for 1t, to be increased to 25,000 square 
feet in ten years. 


3000 
be 


Fish Culture » . 


*19. The Committee for this collection were Prof. Huxley. 


r of Fisheries), Sir J. R. G. Mait- 
land, Bart., Mr. E. Birkbeck, and Dr. Francis Day. 
They SM. the opinion that it was highly desirable 
thas the exis specimens should be developed into an 
economic Fish Museum, and they estimated about 5000 
square feet as the space required. 


° Egucatianal Objects 

20. The Committee for. this were Dr. J. H. Gladsten 
NAI W. Sharpe, Mr. J. S. Fitch, Mr. J. Iselin, an 
Mr. * e . 


(Government I 


A. Bowler. e 


` tions dr Mr. John SI 
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They stated thgt the collections would be of t value 
to School Boards, manages, and teachers, and they esti- 
mated 7000 square feet of surface as necessary, not 
including any allowance for the library. 


> Mechanical Collections 


21° The Committee appointed to consider these collec- 

, M.P., Sir W. G Armstrong, 
r. James Brunlees, Mr. E.A 
Cowpei, Prof T. . Goodeve, SE Gharles Hutton 
Gregory, Mr. John Hıck, Mr. James Howard, M.P., Mr. 
Charles Manby, Mr. J. Hinde,Pzlmer, Sir E. J. Reed, 
M.P., and Mr. (now Six) B. Sammelson, M.P. 

They carefully examined the elections, including the 
* Patent Museum” (which, under the Patent Act, 1883, 
had been transferred to the care cf this Department on 

anflary 1, 1884), and made a comprehensive 1eport, em- 
odying suggestions for the improvement and the 
arrangement of the whole. 

They estimated that from 40,002 to 50,000 square feet 
of space would be requiied. 

22. Considering that the members cf these Committees 
were selected, on the segpomsibility of the Government, 
for their competence as authorities in their wespective 
bra*ches of science, and considering the detailed nature 
of their inquiries, we assume their conclusions as the 
basis of our recommendations. * . 

We may also add that similar Committees are per- 
manently retained, under the name of “ Committees of 
Advice and Reference” for the several collections . 

23. We need not e e on the desirability that 
such a country as Great Britain should poss@ss a tho- 
roughly good ald complete National Cajlection of Scien- 
tific and Technical objects, any more than that it should 
"possess a Mifseum of objects of Art or of Natural History. 

When it is considered how much the prosperity of the 
nation 1s bound up with industrial enterprises and occu- 
pations, and how largely these depend, Dor their success, 
on pr&ctical applications of science, it needs no elaborate 
reasoning to prove that the pubic exhibition of well- 
selegted and judiciously arran scientific and technical 
collections, particularly whed used in connection with 
efficient ceurses of ingtruction, juetifies its cost. 

s ere has long been a National*Scientific and 
Technical Museum in France, well known under the 
name of the Conservatoire des Arts et Méiers, and this 
has often been referred to as a type of che institution of a 
similar nature which ought to be established in England. 

We reprint, in Appendix C, an articie published in the 
Times Bey epepet of October 5, 1876, which gives a full 
account of the nature and scope of the Conservatoire, 
and we have also ieceived, through the courtesy of the 
Durectors, full nfor tion as to the present contents and 
arrangements of the Museum. 

The premises are situated in an area contained between 
the four street Rue St. Martin, Rue Vaucanso ue du 
Vert Bois, and Rue Réaumur. This area is about 200 
metres wide by 140 metres deep, thus containing 28,000 
square me or about 7 acres. These 7 acres are not 
at present entirely occupied by the Conservatoire, but an 

argement of the*buildings is in progress, which will 


Sir J. Bazalgett 


_ extend them, including the necessary courtyards, passagts, 


&c., over the whole area. 

The objects exhibited belong tc a t variety of sub- 
jects, the following being only a brief indication of their 
general classification :— e. 

Motors.—Horse-machines, water-motors, wind-motors, 
steam-engines, hot-air engines. Details and accessories 

Hydrawiic Machities.—Pumps, &c. 


Descriptive  Geometry.—Ferms qf curves; teeth eof 


wheels. Machinesífor producipg special forms. 
Metallurgy Working of minss. 
lurgical processes, Metals. è 
e f ? : 

e 





Minerals. Metal- 
e 


Calculating and Counting Machines. i 


Instruments for Surveying. 

Astronomy, &c.—Almanacs and Calendars. ‘ 

Chronometry, ancient and modern ; movements ; tools.’ 

Arts of Consiruction.— Materials, processes, workmen’s 
tools, &c. Constructions under water. , 

Kinematics—Machinery. Mechanism 
machines. . 

Dynamometers and instruments for mechanical ob- 
servations. 

Cranes and other constructions for lifting and removing 
weights. 

Machine Tools of various kinds, Presses, &c. 

Engraving, Lithography, Typography, Printing, Sc., 
and paper-makıng. 

Porcelain, Glass, and Pottery. 

Physics—Mechanics. Molecular actions. Heat. Mag- 
netism. Electricity Acoustics. Optics. Meteorology. 
Electro-chemistry. Telegraphy 

D VRAT iod of ail kinds. . 

eights and Measures.—French and foreign. Weigh- 
ing-machines Instruments of comparison. 

Locomotion and Tran port on ordinary roads, on rail- 
ways, and on rivers, canals, and the sea. 

anufactures, various —Gunpowder. Arms, Chem: 
cals, Bread. Sugar. Cements Cutlery. India-rubber. 

Spinning and Srravinz.— Textile manufactures 'gene- 


Elements of 


y. 

Preparation, Dyang, and Printing of Fabrics. 

Chemical Arts and Products.—Preservation of Timber. 
Gas. Distilling. Brewing. Tanning, &c. 

Industrial and Fine Arts.—Prints; designs. Photo- 
graphy. P l "e 

gciures and Drawings, illustrative of Scientific and 

Technical matters ; a very large collection. : 

There are in all about 10,000 objects. The collection is 
remarkably rich, both in historic apparatus and in the most 
recent inventions The machinery is shown in motion 
two days in the week. The objects are used, when 

uie for the lectures given in the Conservatoire, 
pes 1a dded upless ıt can be gitilised for teaching ; 
sometimes orders are given for models to be made, and 
sometimes objects are purchased. When anything is 
offered as a gift, it 1s not accepted unless one of the 
professorg will state that it 18 really required. 

The ection is not in any way a Patent Museum. 
Formerly certain models of patented ifventions were 
exhibited there, but this 1s no longer done. 


(To be continued ) 





NOTES 

THE meetings held yesterday at St. James's Palace and the 
Mansion House, to which we have not time to refer at length 
this week, indicatethat from the Prince of Wales downwards all 
interested in the proposed memorial are willing to allow the 
necessity of making the Institute one on a broad scientific basi. 
An admirable speech by Prof. Huxley at the Mansion House, 
following that of the Prince of Wales at the first meeting, thows 
that there is now no chance of the importance and of the 
necessity of collecting and arranging kastwledge being over- 
looked. . 


FRENCH geologists have cause to rggret the blow which ther 
science hgs received in the premature death of the well-kff6wn 
geologut of Lyons, C. F. Fontannes, on December 29, at the 
age of forty-elght. He is best known by his important monograph 
dh the ‘Stratigraphy and Paleontology of the TeMlary Deposits 
of the Basin of the Rhone "—4 work of laborious research and of 
great value from the minuteness and accuracy of 1t details. He 
establifhed a claim on the gratitude of geologists by the infinite 
pains he took in the organisation and working of the Inter- 

e 
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national Geological Congress, the success of which has been in 
large measure due to his active help. His pleasant smile and 


cheery way of smoothing over personal friction will long be | 


remembered by those who witnessed them at tho meetings of the 
Congress. * 

Sm FRANCIS BOTON died at Bournemouth on Wednesday, 
the 5th inst. Hewes born in 1831, and entered the army at 
the age of twenty-six. For some time he served on the staff as 
Deputy- Assistant Quartermaster-General, and in 1881 he retired 
with the rank of colonel. He was the inventor of the system of 
telegraphic and visual signalling which wes introduced into 
the army and navy in 1863, and for these services and other 
improvements and inventions in regard to warlike material he 
received in 1883 the honour of knighthood. In 1870 he founded 
the Society of Telegraph-Engineers and Electricians. 


Last year some of the leading statisticians of Europe com- 
` bined to form a new Society, the International Statistical 
Institute. If we may judge from its aims, as set forth in the first 
article of its statutes, the Institute is likely to do work which 
will be of the highest service to Governments. It proposes to 
foster the progress of administrative and sclentific statistics: 
“ (1) by introducing as much as possible uniformity of method 
and classification qnd of handling statistical material, in order to 
make the results obtained in different countries comparable ; 
(2) by calling the attention of Governments to those questions 
which require to be solved by statistical observation, and 
requestmg from them information on subjects which have not yet 
been treated statistically, or have been only insufficiently 
treated ; (3) by creating international publicaHons intended. to 
establish permanent relations among statisticians of all countries ; 
(4) by striving, through its publications, and, if possible, by 
public instruction and other mesns, to promote the spread of 
sound ideas as to stntistics, and to interest Governments and 
peoples ín the investigation of the phenomera of society." The 
Institute intended to have held its first general meeting 
in Rome in Septem last, but was compelled by the 
spread of cholera in y to abandon it» design. It has 
now decided to hold its first meeting in Rome in Easter 
week of this year, from April 12 to 16, Nearly fifty 
members have expressed their intention of being present, 
and it is erpected that the attendance will be considerably 
larger. The Itallan Government deserves the greategt credit 
for the generous and enlightened manner in which it is support- 
ing the Institute. It allows Prof. Boris, the Director-General 
of the Statistics of the Kingdom of Italy, to act as Secretary, 
and in this capacity to use the services of his official staff. With 
the sanction of the Italian Parliament, it has granted a sum 
egual to Goof, to aid the Institute in printing its publications, 
and another sum of 400%. has been contributed to the expenses 
of the approaching meeting. Moreover, it been arranged 
that for the benefit of members who attend the meeting tHe fares 
on the public railways to and from Rome shall be reduced by 
one-hsjf Signor Grimaldi, the Italian Minister of Commerce, 
ts trying to induce other Governments ta- act in a similar spirit, 
and it may be hoped that his efforts will not be wholly un- 
successful. S 

Ox Satuday evening last, Sir John Lubbock delivered, at 
Toynpee Hall, a lecture gn '' Savages,” the first of a new 
course. He pointed out that modem savages do ,not in 


all respects reproduce the condition of our ancestors in early |, 


times. Even Australians hold- now a system of complex 


rules end stringent customs, which have growm up gradually,” 


and cannot have existed orighfally. From the study of modern 

savages, however, wo may guin a fairly correct iden of man as 

he existed in ancient times, and of the stages through whith our 

civilisation has been evolved. The lecturer gave a remarkably 
. . 


facts known 


vivid and interesting account of some of the | 
. about the customs, beliefs, and instflutions of savage races. — « 


` Ox Friday evening last the Drapery’ Company set an admir- 
able example to other City Companies bye entertaining at its 
Hall in Throgmorton Street the students associated with the 
Whitechapel centres of the University Extension Scheme. he 
classes gonnected with this Scheme at Toynbee-Hall are attetided 
by no fewer than 631 students, who receive instrnction‘in phy- 
siology, astronomy, history, Snd English literature. The fee for 
a course of twelve tectuSes is one shilling. 


THe presidential address deli at the annuel meeting of 
the American Neurological Awsociatiorein June last by Dr. Burt 
G. Wilder has been 
Mental Disease, In this address Dr. Wilder discusses the ques- 
tion as to the need of some improvement fn the nomenclaturg of 
the brain. He is convinced that the current nomenclature is to 
a largo extent an obstacle rather than an ald to the advancement 
and dissemination of knowledge concerning a complex organ ; 
and, with regard to. the encephalic cavities in particular, 
he holds that it would be better for the student if the 
incongruous and misleading gueebedescriptive terms, frst, 
second, third fourth, and AfA ventricle, could be displaced by 
totally meaningless, but easily remembered, Chinese mofo- 
syllables, like prin, pron and prun. Dr. Wilder has 
obtained an alphabetical list of nearly all the names which have 
been appliedtothe parts ofthe central nervous system, and, allow- 
ing for some omissions and duplicates, the numbers are as fól- 
lows :—Latin, 2600; English, 1300; German, 2400 ; French, 
1800 ; Italia and Speni-h, 909; total, 9000, The number of 
parts designated by these names is. considerably ies than 500, 


REFERRING to the death of Sir W. W. Henghey which took 
place near London on New Year's Day, the Comes and India 
mentions that practically he initiated the Adelaide University by 
contributing 20,000/. in 1872 for the endowment of two pro- 
fessorships. He also contributed largely to the expedition under 
Colonel Warburton for the- exploration of the interior of the 
Australian continent. He-recelyed the: honour of knighthood in 
1880, . 

M. JANSSEN, the Director of the Mef@ion Observftory, who 
has been nominated Vice-President of the Paris Acedemy of 
Sciences for 1887, will be President in 1888, accordmg to the 
constant. rale. ê 


IT is said that M. Chevreul will resign his membership of the 
Academy of Sciences, and. will return to his native place to 
spend the last years of his life in retirement. He has already 
sent in his resignation of the Directorship of the Museum. 


Oxx.of the last letters written.by M. Paul Bert was at? 
the meeting of the French Academy, of Sciences on the 3rd inst. 
In this |ftter M. Bert complained. of the darkness in the town 
of Hanoi at night. Gas was too dear, and he h®® tried the use 
of petroleum. This, however, was a barbarous expedient, and 
he was anxious to know whether it would. not be possible for 
him to make.the Red River, which flows Hanoi, produce 
the Jequired Illumination. '' Would the be great ?’* he 
wrote. ‘‘Only think, if we succeeded wo should be ahead 
of England and Japan!” ‘‘ Answer,” he added, ‘‘and answer 

; my days are numbered." The Academy decided that 
the shi preserved among its archives. 
e 7 

A LARGE number of French scientific Societies are anxious 

that & building, should be erected in Paris for.their common use. 


.A circular on the subject has been issued. The [tad in the 


matftr is being taken bytho Ge8graphical Society. 
. e 
A Oon of canvassing has been going on recently in 
Paris, in the Sorbonne, the MedicaP School, anda theeAcademy 


from the Fournalef Ngveus and , 
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of Sciences, forgprofessorships and seats in-the Institute of 
France. Many superann professors have been remored, in 
consequence of the enforcement of & recent law ; others have 
died. In the Medical School, Prof Sappey's place has been 
given to M. Farabenf, a distinguished anatomist, although en- 


-tirely devoid of philosophical tencencies Prof Gavarret, 


whose well-known researches, conducted many yours 
Andral? have been of the utmost importance for the 
of respiration, has seen his place filed by M. Gariel, who has 
been his assistant for a long time.  Pampf. Reter has taken the 
place of M. Hardy, in the Professorship of Clinical Medicine. 
He is an obstinate opponent of M.ePasteur’s theories, but, never- 
theless, a good physician? well traiffi, and skilled in his part of 
science, Prof. the well-known Professor of Obstetrics, 
resigned àis appointment on the day of his seventieth anniver- 
sary, and it is likely that M. Pinard will be his successor. M. 


o with 


e Pinard is an able obstetrician, a good teacher, an original 


worker, and is much liked by students and professors The 
vacancy caused at the Sorbonne by ths death of Milne-Edwards 
has been filled by the appointment of M. Yves Delage, who 
has been for a short Professor of Zoology in Caen. 
M. Y ves Delage, ric hey ote man, has done & good 
degl of excellent personal work. His principal iffvestigetions 
bear upon the cireuletory system of Crustaceg, the life-history 
and anatomy of Sacculina, a parasitic Crustacean, and the ana- 
tomy of the whale. In the Academy of Sclences, M. Sappey 
was elected soon after his removal from the Medical School. 
His personal work has been good, and bears upon human ana- 
tomy, upon the anatomy of the lymphatic of the air- 
reservoits of and many other points of comparative ana- 
tomy. M. vier, the able histologist®of the Collège de 
France, wjllgrery likely be elected to the seat of Ch. Robin. 
One of the competitors for Panl Bert's gat is M. Ch. Rochet, 
the physiologist, and editor of the Resne Szienti&gue. 


AsVERY good little guide to the most picturesque streets and 
buildings in the capital of Egypt, by Major E. T. Plunkett, 
RE, has just been published. It is entitled ‘‘ Walks in 
Catto.” Major Plunkett’s obje& is to call attention to '' sights" 
which have hitherto begn neglected by the writers of gfide-books, 
out-of-the-way mosques, in whichetho mst fraceful Arabesque 
forms may be found, with choice bits of marble moseic and fine 
specimens of cabinet-work, and stree- corners mnde picturesque 
by minaret, overhanging stories, and windows of lace-hike 


lattice-work. If any visitor ts in doubt whether he would or. 


would not enjoy the ‘‘ Walks” described, he is advised to try 
one of them, and if he finds that uninteresting to try no more. 


ON July 28 last, Migs Eleanor A. Ormerod, F.E.S., Consult- 

Kntomologist to the Royal Agricultifral Society, received 
from Revels Hall, Hertford, specimens of injured barley, 
which en examination precisely corresponded with the Condition 
caused by the Cecidemeyia destructor, commonly known 
as the Hessian fly. A paper setting forth the results of her 
observations, with the opinions of high authorities in England 
and America, was regd at the Entomological Society of London 
on December 1 last. An abstract of this paper will be foung in 
the Esiemologist for January. 


Iw the January Zeo/egis/ there is a very good representation 
of the Greater Horse-shoe Bat (Rinolophus qun rios. 
It illustrates an article. on ‘‘ Horse-ahoe Bats" by the @ditor, 
who remarks that as few really good figures of bats are acces- 
sible, thoag im Beli's work being almost too smell to be of much 
use, it is very desirable that ng opportunity should be log of 
objaining correct drawings of the martr species whenever they 
can be procured alive or in a fresh condition, so as to setture an 
accurate delineation of the natural fegtures before they become 

e ? 

e 


driol ar spread Be proces. of. diving: The plate whlch, 
he offers as a first contribution tc such a series is from a living, 
specimen obtained by the Rev. H. A. Macpherson in South 
Devon in August last. This specumen weighed little more 
half an ounce the day after death. 


SEVERAL Arctic speries of birds, which do not breed jin 
England or Ireland, breed in Scotland. Thi fact is explained, 
by Mr. Henry Seebohm in an article in the January Zeelegirt. 
Most, if not all, of the species in question breed in July, and, 
roughly speaking, they draw the line a few degrees below 60° F. 
They do not breed in my locality where the mean temperature 
for July is as high as.60°, the reason probably having relation to 
the supply of food. Now, in a map of the world, in Keith 
Johnston's ‘‘ Physical Atlas,” giving the mean temperature for 
July in various parts of the earth, the isothermal line of 59° is 
drawn. This line separates Engiand and Ireland from Scotland, 
passes north of the Gulf of Bothnia, through the town of 
Archangel, extends nearly straight across Russia and Western 
Siberia, but, east of the valley of the Yenesel, again rises until 
it almost reaches the coast near the delta of the Lena, Farther 
east in Siberia it plunges south again, much more rapidly than 
it rose in Western Europe, and, passing south of Kamchatka, 
it embraces the Kurile Islands in the latitude of the Pyrenees. 
This line is almost exactly parallel with what, is known of the 
southern breeding-ranges of the various Arctic birds under con- 
sideration. It is not, therefore, surprising that these birds 
should breed in Scotland ; and there is no mason, Mr. Seebohm 
concludes, for attempting to explain by any other causes than 
the ascertained climatic cause, the interesting fact that British 
ornithologists are able to study the breeding habits of so many ` 
species which their Continental fellow-students can only observe 
by travelling 500 miles or more farther north. 


“se feudal GF the Society of Avis prints an interes Gap’ ia 
from Mr. T. F. Peppe, on the cultivation of the so-called wild 
silks of Indie. Mr. Peppe points out that in many parts of India 
the jungle consists of the plants on which the tussur worm feeds, 
and that the fhpply of Efbour is practically unlimited. At present 
the work is camied on only by a few tribes who have been accus- 
tomed to it from time immemoral ; but nearly all the aboriginal 
tnbes of India might be available, if their services were in 
demandf The chief obstacle ta the rapid development of the 
industry Is the difficulty of procuring seed-cóeoons, which have 
to be sofht for in the wild state in the jungles. This difficulty, 
however, Mr. Peppe thinks, will be gradually overcome, since 
in every cultivated tract there are always a few cocoons which 
escape detection end collection, and which add to the number 


etfs 


‘| of wild cocoons found in the next brood. The industry is pre- 


canous, but there are several crops in the season, and if one 
fails the others may succeed. Mr. Peppe has cultivated tussur 
for three years, yet he ıs not prepared to say how many broods 
are pogsible in a year. Each brood so overlaps the succeeding 
one, that it is very difficult to distinguish one brood from 
another. 


A COURSE of five lectures on “Molecular Forces” will be 
delivered by Prof A. W. Ricker, M.A., F.R.S., at the Royal 
Institution, beginning on Thursday, the aoth Inst. The remain- 
ing lectures will be delivered on the 37th mst , and on February 
3, 10, and 17. 

Mussps. W. WESLEY AND SON Pare issued the serentyfhinth. 
number of their ‘‘ Natural History and Scf€ntific Book Circular.” 
The most important part of the Catalogue apponi under the 
*heading ‘‘ Ornithology.” 

WE have received the ‘‘ Year-Book of Photography and tho 
Topographic News Almanac far 1887,” edited by Mr. Thomas 
Bolas? F.C.S It contains, besides a calendar for the year 
and lists of photographic societies, a large number of notes and 
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articles likely to be interesting and useful both to beginners in 
photography and to advanced practitioners. 

Tur Severn Fishery Board has issued an Almanac for the 
year 1887, which is intended to show the law as to fishing in the 
Severn fishery distet, and to indicate to water-balliffs, fisher- 
men, and others interested in fishing, what they may look for ın 
different months of he year. The information on which the 
statements in the Almanac are based was collected by the 
Board’s officers. 


THE seventh volume of the Transactions of the Sanitary Insti- 
tute of Great Britain, 1885-86, presents a full report of the pro- 
ceedings of the Congress of the Institute held at Leicester from 
September 22 to 26, 1885. The papers read at the Congress 
were divided into three sections—(1) Sanitary Science and Pre- 
ventive Medicine; (2) Engineering and Architecture; (3) 
Chemistry, Meteorology, and Geology. Mr. John F. J. Sykes, 
Honorary Secretary for the first section, recommends that a 
special day, or part of a day, should be devoted to the considera- 
tion of "domestic sanitation and ambulance. In both of these 
subjects ladies take great interest, and Mr. Sykes is of opinion 
that his suggestion, 1f adopted, would add immensely to the suc- 
cess of future Congresses. 


THE amount of the iainfall at Ben Nevis Observatory during 
1886 was 107'85 fnches, the greatest monthly fall being 14°57 
inches in November, and the least 2°84 inches in February. In 
1885 the annual rai was (see vol. xxrui p. 347) 145'50 
inches, the largest monthly fall being 24°33 inches, and the least 
4°97 inches, the rainfall of 1886 being thus very much less. 


WE understand that complaints have been made to the 
Fishery Board for Scotland that steam-vessels have been 
recently prosecuting beam-trawling overnight in the waters 
closed by the Board’s by-law against this mode of fishing. 
Some time since the Board instituted legal proceedings against 
parties who had infringed the by-law, some of whom were 
fined, and they also posted placards at the different harbours and 
creeks in the prescribed graters giving notice of the terms of the 
by-law, and it was hoped that the illegal would have 
been thereafter discontinued. The Board's cruiser Vigilant has 
done what she could to protect these waters, but owing to her 
being a sailing-vemel she cannot do this so effectiyely as a 
vessel with steargepower. In the circumstances the Board have 
instructed H.M.S. Fackal, at present cruising on the west coast, 
at once to proceed to the east coast and protect the inclosed 
areas there, as well as to take a general superintendence of the 
fisherles. The prescribed waters include the Firth of Forth, 
St. Andrews Bay, and Aberdeen Bay. The present Jackal is 
a new, powerful, and swift vessel, and is provided with the 
electric ight, which will enable her to sight vessels at a con- 
siderable distance on dark nights. The Boamg's cruiser Vigilant 
will at once proceed to the west coast and take up fishery duty 
there, assisted by H.M.C. Dairy tender. x 

THE Report of the Swiss Commission for the Reform of 
Gymifasial Instruction has just been issued. The Commission 
recommend that the teaching of Latin shall begin in the fifth 
class, and shall be continued, for five hours weekly, up to the 
highest class ; that instruction in Greek shell depend upon the 
expressed desire of parents or guardians, and shall begin in the 
fough class ; and that all asholars who do not learn Greek shall 
learn either English, or Italian. Two spare hours gained by 
pupils in English or Italian aie to be spent ın the study of natural 
sclence and gathematics. 

Mz. EDISON, the electrician, of New York, 1s reported to be 
seriously ill. 


THI additions to the Zoological Soclety's Gardens daring 
the past week include two Bam Owls (Strir Aammen) from 


. 
South Africa, presented by Mr. E. Hume; a Black-headed 
Gall (Larus ridibundus), British, presented by Mr. W. S, 
Rawlinson ; two Eyed Lizards (Lacerta ocellata), European, de- 
posited ; four Bramblings (Fringilla montifringilla), British, 
purchased. ; 
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* OUR ASTRONOMICAL COLUMN , 


THE Six INNER SATELLITES OF SATUZN.— Appendix L to 
the volume of Waghingt on Observations for 1883 contains an 
important memoir P Pbf. Asaph Hall on the orbits of the six 
inner satellites of Of these, the two innermost have 
been known to us about 100 but the other four for more 
than 200. Owing, however fo the diffitulty of making accurate 
observations of them, their orbits were bat rough “approximations 
until the publication of Bessel’s work on the orbit Titan, 
which appeared m vols. ix. and xi, of the Astronomische Nagh- 
richten, and from which that value of the mass of Saturn was 
derived which has been generally used up to the present time m 
computing the ions produced this planet. Bessel 
likewise commenced, but did not live to ae a memoir on 
the ‘Theorie des Saturns Systems,” of which Prof. Hall justly 
remarks that it ‘is still the most com ive m ion we 
have of the differential equation system, and of the 
various forms of the ve funcfion arising from the 
of the planet, the ring, the action of the satellites on each j 
and the action of the sun.” M. Tisserand has shown, however, 
in a short but impostant paper, ‘‘ Sur le mouvement des absides 
des satellites de Saturne et sur la détermination de la masse de 
lannean," that Bessel's determination of the mass of the ring 
from the motion of the line of apsides of the orbit of Titan was 
seriously in error, since he neglected the influence of the 
figure oF thg et. We were, therefore, ignorant of the 
true value ol the mass of the ring, but if the inner satellites 
moved in orbits which were decidedly eccenffic, so that the 
motions of the lines of apsides could be accurately deter- 
mined, the mass of the ring and figure of the*planet could 
be deduced. It was«herefore a matter of interest to 
determine these orbits as accurately as posmble ; and Prof. 
Hall therefore undertook the observation of those satellites 
with the great refractor of the Naval Observatory, Washington. 
The observations of Titan, given in Prof. 's paper, were 
made at Washington during the eleven years, 1874 fa which 
year Prof. Newcomb observed the titellite) to 1884. During,the 

1875 1876, and 1877, Prof. Hall o differences of 
T A. and declmation of Saturn and Titag at the samedimg qnd in 
the same manner *as he observed Iapetus, to which satellite he 
found the method well adapted. Rhea, Dione, and Tethys were 
observed by Prof, Newcomb ın 1874 and by Prof. Hall in 1875, 
whilst for Mimas and Enceladus observations extending over 
years from 1874 to 1879 have been used. In the reduction of 
the observations of Rhea, Dione, and Tethys, the observed 
have been com with places computed from the 
elements for these satellites given by Dr. W. Meyer, of Geneva, 
Acl concinne ta Nis elan eie: eie deduci thereon, The 
corrected orbits show in each case a pacer insensible eccen- 
iuc: and the obsemyations of Mrmas and Enceladus also can be 
ished within the limits of their probable errors by c&cular 
elements. Prof. Hall, however, draws attention fo the fact that 
for the three innermost satellites the eccentricity of the orbit, 
and consequently the position of the line of es, cannot be 
delcem with any certainty from the observations at his 
disposal, Some more accurate method of observation than that 
of the filar micrometer should be adopted; posmbly observing 
the conjunctions of the satellites with sends of the ring, the 
i division, and with the sides of the ball, might prove 
more efficient. A heliometer, if one existed of ciont 
apertas, would probably furnish the most satisfactory means 


all. 

THe orbits Qf the five inner satellites being thus sensibly 
circular, any deration of the motions of their lmes of apsides 
is placed qut of the question. These five satellites also appear to 
move in the plane oF the ring. It is therefore easy to furnish 
tables of their motions, and Prof. Hall suppliesethem for the 
pemod 1875-1950, together with the elements of the ring, at the 
close of his paper. Fof the mass of Seturg, fiom the motions of 
Titene Rhea, Dione, and Tethys, he finds the reap to 
be 147877 X *'10. The best previqus determinations have been 
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€ 
. 
as follows :—Bessel 3501°6, Leverrier 6 M 45, 
apd Prof. Hall, ffm the masioa of s JABI D Eo ae 
Prof Hall carefully searched for tional satellites moving 
in the remarkable gaps between Rhea and Titan, and Hyperion 
and Japetus, bat wheat result. 


STELLAR PARALLAXI.— The second Appendix to the Wash" 
ington Observations for 1883, contains a second memotr by Prof 
Asaph Hall, not less int and valuable than the above 
It will be remembered that Prof. Hall publmhec a vofime in 
1882, cdniaining determinations of laxes of Vega and 


61 Cygni from. observations made with the great 
26-mch refractor at the Washington O . Prof Peters, of 
Clinton, U.S.A., has since pointed ont to . Hall that -he 


tem correction to his obserwations had beea applied with 
the wrong sign. Prof. Hat has the now reduced his observa- 
,an 2 new solu the equations of condition. 
PEE Halley inda vende aro ee 
from IOL observations extending from: October I 
Jarfhary 26, 1886. Phe salte th venebls coulis thas ae. ie oe 
e tained before, viz, o** 3, or than most other investigators have 
* deduced. Thus Sir S. Ball had found 0':4756, Auwers 
O''564, and Struve, Woldstedt, and others values closely 
. Prof. Hall. appears, however, satisfied with his 
results, and it should be. remembered that Dr. C. A. F. Peters 
Mo for.his te value af ths parallax, the others 
being, only eve cuc e prt Halts pine oe Venu ie ao 
rather. small, viz. + 07134 + 0°0055 from 128 obser¥etions, but 
very much better with other mole dd 
runnow in 1869 from the same compenson 
of distance uud positio, aud not. uf dife hp eclmation 
only, having obtained x = 0/212 + 0”-0098. Prof. Hall amo 
attacked. the parallax of two other-stars, 6 (Bods) C 
of which has recently been determined at 
one, and.the curious. star 40 (o*) Eridani the other. For 
the- baud he. finds a negatrve value, whereas Si R. S. Ball 
gave x= +0 + o*'0 but anly es 2 ''merely provi- 
monel” value. The obtained fof 40 Eridani, r = 
tor 223,% @''0202 is m fairly close aa ien f with Dr. Gills, 


employed in the observations, 

ASTRONOMICAL PRIZES OF THE ACADEMY OF SCIENCES 
The Paris Académie des Sciences have. decreed the Lalande 
Prize. to. M. O.. Backlund. for fiis labours om the motion of 
Encke's comet; the Valz Prize to M. Bi his. ze- 
rod om personality,in the observation. of double stars ; and 

the Damoiseau: Prize, for the revision or tÉe rheory of the 
satellites of Jupiter, to M. Souillart, wita xn en eni to 
M. Obrecht of a. thousand. francs from the Danoisean i 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 JANUARY 16-22 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the haars on to 24, 


eee 
veu Er - 
Sun Meee 8h. rm. ; souths, Sa. ; sete, 16h. I9m. 3 
decl on meridian, 20 2 ed S. 8 Tine at Sunset, 


Moon a (Lan Tats) rises, 23h. 47m." ; maine, 5h. 41m. ; 
; decl. on meridian, 4? 14' S. 
Sets Decl on meridian 


M h. m. h. m. Em re 
ercury 23, IP 13 I3 3 23 55 S. 
Vents.. 39: 1255 we IZ II .- I9 5AS.- 
Mars ... 9 4. I342 .. 1820 .. 1624S. 
En L 23 27 .. IL 3I .. II 428. 
ve I5 29 23 35 v7 ait... 22 IN. 


3 Todicates that the nalng ls that of tha precoding evening and the setting 
that of the following morning, 


Qccwltations of Stars. by thé Moon (visible at wich) 
Jan. Stgr o Mag. Dimp Rep. sto e 
! e m kra 7. o o 
16 a. 65 Virginis .^ e 285 .. 3 5 we ÓI 193 
us x2 ee 57 -y 44 Tar 
16 D Vegins $744 $9 35 .. 44318 
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Jen. h i 
I6 .. 2I ... Mars at least distance from the Sun. 
I7 .. 3 .. Jupiter in conjunction with and 3? 40’ south 
of the Moon. 
IJ œ 4 Mercury at greatest distance from the Sun. 
Variable Stars ? 
Star RA Decl 
ho m ‘ e h. m. 
U Cephei o 5473 ... 81 16 N. ... Jan. 16,23 aw 
» 21 22 40 m 
Algol 3 0$8..4031N... ,, 16, 241 * 
and at intervals of 2 20 48 
A Taur 3 544 ... I2 Io N. ... Jan. 16, 22. 48 m 
» 20,21 4I » 
$ Libre e 0e 14549 n. 8 43. ... ,, 20, a4a ™ 
U Coronm .. ..15 136 ..3a2 4N... , 20, 21 39) 
W Herculis .. ... 16 31:2... 37 34 N. ... ,, 18, - 
UOphtiuchi.. ... 17 168... I a0 N-.. ,, 2 4 5 
aL à and at intervals of 20 
yra... .. I8 45:9... 33 I4 N. .. Jan. 22, 21 o» 
5 Cephei . 22 250 .. 57 5d N. dr. 18, 23 ow 


MC signifies maximum ; a minimum ; ss, secondary minimum 
Metsor- Showers 
Near y Orionis, R.A. 72°, Decl. 4' N. From Coma Berenices, 
R.A. 181°, Decl 35* N. ; swift streak-bearing meteors, Near 
x Cygni, R.A. 295°, Decl. 53° N. ; somewhat slow meteors. 





GEOGRAPHICAL NOTES - 


THE opinions of Dr, Junker, wbo is now in Caio, as to the 
best route by which to reach Emin Pasha db not help us much. 
Indeed, Dr. Junker does not commit himself further than to 

that by the shortest route, through Masat Land, there- 
would be difficulties as to food. Not more, we are inclined to 
think, than by any other route. Mr. Thomson passed thro : 
the country at an exceptionally bed time, wher the cattle-of 
Masai were dying by hundreds from disease. The nar i 
one of the richest game regions in Africa, and by any route an. 
expedition must, as far as possible, be independent of local 
supplies, For an expedition of hundreds of men to attempt to 
cross the Victoria Nyanze m boats would be extremely ous, 
Meantime it is evident both from what Dr. Junker says and from 
the letter of Mr. Ashe, who har font from Uganda, that 
Emin Pasha is in an Pei asd id ous condition, and that 
every week's ddlay risks his life an the lives of pd wao are 
with him, for he has no ammunition, We bear, on good autho- 
rity, that Mr. Stanley has decided to go by the i Land 
route ; iff&o, it seems a pity that the only white man who has 
explored this route will not be in the expedition. 


IT is sÉd that administrative changes are about to- be 
made in Russian tral Asia. According tothe St. Petersburg 
Correspondent of the Zimes, the whole system of arbi 
military mixed with native government, formerly consid 
necessary for political purposes of further conquest, is to be 
gradoally modi ed and almost abalished by the introduction of 

civil administration and justice; the:subordination of: 
the various departments to the Ministers in St. Petersburg- 
There is à proposal, that Turkestan and the new Transcaspian 
province should be amalgamated, the reason rescue, 
they wHl be closely connected by the T: 

NIE abe. ane hs ough ea well teeta iP TR 
Pend: The T province mill: therefore, 1t le con: 
sidered, be nearer to uin than to the Caucasus, * The 
scheme is said to have been suggested by General Rosenbach, 
the Governor-General at Tashkend. It is opposed by General 
Shepeleff, Director of the Chancery of the Governor-General of 
the Caucasus, who is®f opinion that it would be highly incon 
venient to remove the Trenscaspian further from:the control af 
the central Government, and that, ifegterations are consid 
DECeseary, it would be better to make. the. newly 
territory an independent province. 

ACCORDING to the Noros Vr 


through 
company is likely to play an important Fe Cantal Ada, Te It 
has lished permanent ei ae 
the Persian cities of Kutchan and Mehed, and now it proposes 
to do the like in Tibet. It has received from the Ameer of 
& e 
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Bokhara a large tract of land on the banks of the Amu-daiia, 
near the Chardjw station of the Tianscaspian Railway, for the 
cultivation of cotton. In the Transcaspian there seems to be a 
gieat distiict suitable fur cotton-gro and there is a general 
opinion among the comme: cal classes ol Russia that the develop- 
ment of this indystiy ought to be steadily encouraged by the 
Government. s 


THE Bollettino of the Italian Geographical Society for Norem- 
bei contains an account of a second expedition by Signor E. 
Modigliani to Nias, which has proved much more successful 
than first visit to that island, reported ın NATURE, Novem- 
ber 16, 1886, p. 6o Hus primary object was to discover and 
ascend the Mount Matsua, 600 metres high, seen by Von Rosen- 
berg from the west coast, and figmed on his map as the culmin- 
ating point of the island. But, although no trace could be 
found of this mountain, the hitherto unexplored south-western 
distiict was tiaversed fom Serombu on the west to Lagundi 
Biy on the south coast. This district was carefully surveyed, 
and the exploiei succeeded in rich zoological, botanical, 
and ethnological collections, most of which hase beer forwarded 
to the Natural History Museum of Genoa. They include no 
less than twenty-mx human skulls (fifteen of which were obtained 
at Hih Horo in exchange for a iifle) about 120 birds, 2000 
butterflies, 1500 other insects, monkeys, fishes, reptiles, and 
pane. The journey was made dunng the summer of 1886, 

igno: Modigliani's last communication being dated Angust I0, 
and forwarded to Europe from Gunung Sitoli, in the north of 
Nias, where he was then stationed with the intention of con- 
tinuing his scientffic researches m the island. 


ON Tuesday evening last Captam Cameon delivered at the 
London Institution q lectuie on ** Urua : its People, Government, 
and Religion." In closing his lecture Captam Cameron said 
that Urua would shorty come into piommence, for 
lately some of the officeis of the Congo Fiee State had followed 
the river due east, ac.oss the great bend of the Congo, sho 
that ıt was a navigable river, and that if followed up it would 1 
to Kasongo’s capital They were frequently hearing of the 
London Missionary Society's agents pushing up the new 
tiibu of the Congo on the south, so there could be httle 
doubt that ın a shoit time the Somami would be followed up to 
Urus, and that tradeis, missionaries, and others would soon come 
into the great kingdom of Uma, where there was a great work 
before them.  Howevei, they would have to besg in mind that 
they would not have to fto with a little chief 1 over 200 or 
300 natives, but with a powerful monarch who absolutely 
over his people, and who would allow of no agreement which had 
not been approved by him. It was to be hoped that, as Stanley 





had been successful before, he might be successful his ex- 
pedition for the gelief of Emin Pasha, and also that ose who 
went into Urua fyonld bring civilisation and peace, and be able 
to do away with the horrors of the slave tiade which*obtained 


there owing to the Portuguese and the Aiabs. Urua was ich in 
many kinds of minerals and other products, and the people were 
a fine race. When the Europeans came into constant contact 
with them, if they were wisely managed, there would be 2 gieat 
fature for them. 





WAR AND BALLOON(NG! 


‘THE object which stimulated the ical invention of the 
balloon was its use in war. say practical invention, 
because in theory the balloon was invented before the expen- 
ment of lop pid Theory is ever the soil of practice. The 
idea bf the oon has its starting-point in the principle of the 
pressue of fluids elucidated by Archimedes, of Syracuse, 200 
years before the Christian era. The disco of h gas 
by Mr. Henry Cavendish, in 1760, led Joseph Black, the Pro- 
fesor of Chemistry at the Univermty of Edinb h, to suggest 
in one of his lectures that & weight might be lifted from the 
grand by atta to itasphere of hydrogen gas. A fruitful 
idea once exp is rarely lost, however casual it» first ex- 
pression. Some years later, Tiberius Cavallo, an Italian mer- 
chant, remembeied the remark of Dr. Black, and, in 1782, 
tested its tth by ent. He first manufactured some 
paper bagt, midi he ed grith h en gas: to his disa» 
pointment, the subtle esca through the pores of the 
paper. He then collected the gas in soapy water, and the bubble 
* A Lecture d . Eri 

= tea Broce, M.A. Oron., p London 
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of gas ascended. A soap-bubble filled with hydrogen was 
therefore the first balloon. The exBeriment seems to have been 
repeated by Cavallo atone of the meetings of the Royal Society, 
and described in the Transactions of that Society; but neither 
Cavallo noi his colleague pursued the expefiment further, and 
there was still to be found the peculiar kind of energy that 
would transform the laboratory experiment into a practical 
. Books are indeed the carmeis of thought. It is pro- 
bably dhe to a work of Priestley, in which were described those 
discoveries of Cavallo, and yrhich was translated into french, 
that Montgolfier, the papef-maker of Annonay, was fied to 
oim an experument &hat is historical. He, as most of 

ow, filled a paper bag with heated air, the consequence being 
that the beg 10se to the ceilimg of the room. Montgolfier was 
not content with such ied e uie : @ patriotic motive stimu- 
lated him to attain tei ts—the desire # make the in- 
vention of use to France in her wars; and the bag of 
40 cubic feet capacity was succeeded by one of cic feet ; 
this, again, by one of 23,000 cubic feet. Montgolfier seemed 
on the high-icad to a brillant success. There was, however, , 
another brain achvely employed in eclipsmg the fame of Mont- 
golfier—that of Charles, the Parman, who realised that. heated 
air would never become a satisfactory method of filling bal- 
loons, heated air being three-fourths the weight of the ai at 
the ordinary temperature. He efoie took up the experi- 
ments with hydrogen gas where had left off. Hydrogen 

being tMirteen times lighter than air, 1ts superiority in fillmg 
balloons was, to his mmd, indisputable. He succeeded*in 
making a materioj gue proof and consequently produced the 
first practical gas- Balloon. 

From the efforts of Montgolfier and Charles began the his- 
tory of ballooning. I do not propose to discuss its general 
history this evening, with its startling incidents of adventure, 
nor to enumerate the good service the balloon has rendered to 
science in the hands of such men as Benedict de Spussure, 
Robertson, and Glasher, but to make a few rgmarks upon its 
use as an adjunct of*war. 

By many persons, those who advocate its use in war are looked 
upon as enthu-iasts. & With many persons, an enthusiast is 
synonymous with a fanatic. Now, I agree that enthuzinsm is 
sometimes expended on improper subject-matter—on wild in- 
coherent schemes ; but give enthusiasm proper subject-matter, 
truth, and coherency, and it becomes a noble 3 it $s, in 
fact, the life-blood of science and art. It is, in other words, 
earnestness of purpose. I think the use of balloons in war is 
worthy of this earnestness of s 

I have tê bring before your notice this evening, in icular, 
a somewhat newedeparture in balloons Án which electricity is 
so combined with a captive oon as to render it valuable for 

-purposes. ore I describe this inl use for bal- 
loons in war, which I have had the honour of introducing to the 
English Government, and for which I hold patent in the prn- 
cipal foieign countries, I will say a few words concerning the 
general use of balloons in time of war. 

The way in which balloons have been chiefly utilised in war 
is for taking observations of the enemy. In such cases the 
balloons are captive. As early as 1793 the French Government 
adopted the use of captive balloons. Sach balloons were ey 
nore with great Success in those wars which the en 

verment carried on soon after the French Revolution. There 
was a rfgular company forged, called '* Aérostiers,” andJt seems 
to me that more practical work with captive bebboons was done 
in actual war at this period than has been afcomplished since. 
It was Napoleon who put an end to their career of usefulness in 
France, and who closed the Aeronautical School at Meudon. 

It is this use of capture balloons for observations that has 

been revived by the E; 


latel Government, and experinfents 
are i uently carried on at Cheatham under a Committee of the 
Royal eer Notabl: 


amongst those who have been pro- 
minent in the revival of balloons for war we may men- 
tion the names of Major Templer, Major e, and Lieut. 
entie, an&ehe country, I k, has reason to thank these 
officers for the Teally good work they have done with the means 
at their di At the Inventions Exhibition there was an 
exhibit of balloons in the War Depertment. Perhaps the more 
im t feature of that exhibit was & balloon e of gold- 
er-skin, such as was use? in the war in t. ld- 
beater-skun is an admirable substance for “forming balloonse on 
accadht of itg lightness and capacity of holding gas. 
The fiee balloon has iys use m wer as well as éhe captive one. 





e 


e two on cach of these 


the “ur would effect nothing 
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At the slege of Pgris this of balloons was demonstrated most 
efficiently. At the time the Parisians found themselves 
cut off from all means of communication there were but a few 
balloons in Paris, but the successful escape of some aeronants in 


these few comi estab’ 
aerial aia involving a more p rn ag T 
opem 


undertaken, the disused railway- 

stations being converted into balloon manufactories and tram- 
ing-scheols for aeronants. four months 66 ballons left 
Paris—54: specially made for the administration of Posts and 
qeemida ci persons were A oer Prusaian lines, 


3,000,000 letters reached their destination, *360 pigeons were 
taken up, of Which, H howerer, only i ane back, but thzse 
latter brought 100, facts show that fee 


balloons are ukcfal in gan of a free balloon would 
be largaly, if it could be against a considera»le 
(pralne been made to navigato balloons on two 


a 


(1) As Feee 
who, when og hear regarding a steerable balloon, 
denounce the lica cas Dupodble ever to; be acormplished; I 


think it a miser conne to rewtve E defnite opinion as to whetliet 


such a thing Fave bet in this direction have be 
ie Sag ia e in this direction havo been few 


anyth 

and far een, and it is unwise to draw con 

of Ynadequate facts, I will, however, say this much, that those 
who have the tesk in hand bave a diff t 
and that the engineer who first steers a 
wind by mechanical ion will deserve a high amongst 
the heroes of science. wall atnmerate seme of the dificalne 


mqriag within the 

The led ae media have different 
sequently resistances. In gir-navigation -he body mores in one 
medium only, which renders the motion of a paddle-wheel 
useless in that one medium—a paddle-wheel in 
—therefore, the only availaole 
means of pro n In air-navigation is the screw : cuts into 
the medium. Now it stands to reason thet this medium must be 
be oreponprel A moder or"else the work of the screw will 
A moderate wind is sufficient to oferpower a 

E fae , hence thfobstacle to sjr-navigatian by mechanizal 
on, "Capt. Renard has recently sent in to the French 
Academy ‘an account of his experiments with his so-called 
navigable balloon La France, at Meudon. His ts 


were decidefly interesting—in fact, they were in advance of 


anything yet AUD im beloon gu ce, but there has, I 
fk Jine pui) to the results obtained. I 
think anyone who the accounts of those experi- 


ments which appeared in La Nature will soe that the old 


difficulty with the screw still remains. The to 
which 1 refer took ples in comparatively calm weather. It is 
said tbat out of seven performances the returned five 


times to the place whence it started. This is certain] 
than most balloons do. To accompjish this, much 

ingenuity mus#ehave been exercised; bat on the ac- 
counts, we find tMat care was taken for the selection of 
thet kind of weather would not make the work of the screw 
sil, A whole month, in fact, had to elapse between the first 


On the da: the wind blew from the 
north- -west from Paris at a velocity oi from 3 to 3°50 
metres per second, starting from Meudon. Tho oon was 
towards Paris at 4.25 p.m. It crcssed the railway-line 
eniro mite by Bastion 6 o'clock; at 5.12 the balloon 
en the ewcein£e by Bastion 65. Then the nants decided 
go home. The balloon was easily tumed, aided now 
ur esser CEEA LAE ai sg t whence it had 
started. going had taken 47 mmutes, the joume 
el tack P EAE Such as eve, to my mind, 
deserve praise, because they ceacucted in a 
marner, and because" some result» were attained ; al 
result of navigating a balloon agains: a 
able power ceatainly did mot come io en ot 
e 
- 


more 


eire 
conseder- 
us it 
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seems, still be content with mere bread-crambs of SCORE 
navigation. 

(a) As separa E abd d mpeg the Ge Dy d 
selection of those | currents that are frequently overlying 
one another blo In t directions over the same spot. 
I think a closer more methodical stud et those currents 
might lead M Up to t time bat 

iittle kas beet atceitetied concra heu. nfortunately for 
2&ronautical science its Glaishers have been few, its mountebanks 
numerous It is true there has always been a diffculty in the 
way of studying the acrial currents from a balloon, namely, the 

ty of keeping the balloon at a certain elevation. After 
ballast to make the balloon rise to a certain elevation * 

for the e of reeching a particular current, somo of 
er ae ES Fe will often affect the 
delicate and alter its altitude. If it has 
must be sacrificed to reach the lower level ; if 

ias descended, more ballast mast be expended In this way 





and. ballest, whic a celehrated aeronaut has called the 
Wife blood of e balloon,” is quickly exhausted. It is these 
facta a ogi afi dita experiment camied oit- by M 
Lhoste last August so worth e In his across’ 
the Channel he made use o which called a 
i ” Thiacied 4$ à ind of floating .anchor or. 
brake. It was a cylindrical iron vessel with a conical'air- 
chamber at the top, I metre 60 centimetres in length, 23 centi- 
metres in width, IO kil es when empty, and 60 ` 
kil when t water. The Jfeewr was 
price ueber eru des M aa callie 
was hoisted. The important function of this Metteur is, that by' 
its means the same altitude of the belloon can be maintained 
when the favourable current is once found.» By means of this 
Fes dias Mure AE endo ski E a M a a E 
and utilised as ballast, after sunrise, when the expansion 
of the by the heat af the sun's rays would otherwise cause 
thé balloon to boot upwaida. By this method of adj the 
altitude of the balloon, several im t observations of the 
various currents of air about which we know so little might be 
taken, and it would, I think, be well if Governments organised ' 
experiments with these varicus currents, as well as with 
elaborate screws worked with power inadequate for the purpose 
of propelling a balloon again a powerfül wind Perhaps the 
RM of the tutua. may directed by utilising in @ 
thoroughly scientific manner these current& In such a 
system of acris] locomotion perhaps the screw may be used as a 
kind of in a dead calm, when a change of level is not 
desirable, like the oars when there is no wind to fill the sails. 


One rhe elit] of ball uses of belloons in war i for sig: 
e utility of ball consists in the eleva 


y accepted method of signalling 
tive balloon, e.g. aal 
But ling from the car 


use of a balloon of considerable sire to secure 
the required lifting-power. This limits the practicability of such 
VUE INT Abont a year and a half ago it occurred to me to so 
y electricity to a caprive balloon that & method of flashing 
froma balloon is practicable while the operator remains on 
Heg Thus the weight af the operator is obviated, and 
the balloon can be of such a size as to be extremel 

ule 


wish to thoroughly explain to you this 
method, in, e irio of a balloon which is made of a 


tion ob 
din eft d 
or lantern. 
necessitates 


pn. dy prr Gath oad A A ee dine 
y. By varying the duration of the 
oon, it is le to signal according 
o thus place a source of light 
ges inside a balloon would not have been 


ent of electric light. Many per- 
ink the ing of showing a t 
inside a Balloon a dangerous one. ere, before I describe 


my invention in detail, I will sbow you a few experiments, after 
which I think Tian Mr ciet M eer 
descent lamp inside a balloon is not 

[Experiment shown.] If I take a jar of h Lae wie 
and insert a taper at the mouth, the fire, but the 
taper goes out when I thrust it in the jar. You see, 


cd takes fire under certain conditions, but is incapable 
af mippatting condition: The flame you have seen 


Jaw. 13, 1887] | 


NATURE 





re E DE dece ote PO 
which exists between the atoms of hydrogen and atoms of 
o which, in the atmosphere of the room, borders upon the 
hydrogen of the jar, Further up in the jar the hydrogen atoms. 
have no oxygen atoms wherewith to combine, Now, it may 
seem a assertion to make, but it is nevertheless true 
that one could plade a red-hot poker in the body of ges in a 
balloon without seting fie to it. If I were to ask anyone 
here 10 to do, I am sure he would decline, and say the gas would 
catch fire as he placed the poker in the mouth. That is quite 
true; end, to perform the successfully, he would 
heve to avoid the bord altogether. Here is & pune 
to pat to your friends -—How to put a red-hot poker into 
the body of a gas-balloon without setting fire to the gas. 
Now, I will show you how to do this. [Experiment shown.] 
Here is a glass. globe, through which a continuous stream of 
coal-gas is passing. TM DE musi beso, for T hare ignited 

a 


the gas jet at the top of the glqbe, Now I have stret 
little piece of platinum wire across the terminals of an electric 
battery, and these terminals inside the globe. Now I 


will cause the electric current to pass through the piece of wire, 
and it becomes white-hot, and we have this condition of things 1 
gas. Now, if we were to i a balloon for the globe, 


and have a battery of exceeding and if we were to place 
a poker between the terminals of the battery, the red-hot 
in a balloon would be a fait accompli, The incandescent 


which we inside balloon consist of & thin filament of 
carbon bra per od rapide tate de 
air. This filament of carbon is raised to a white heat by the 
electric shown.] I have thrown the 


be no danger of 
obviate 


SUR 
ih 
ZH 
"i 

i 


EE 
B 
; 
: 
i 
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of g ball, from which project lemps at various es; the 
arrangement is ected from risk of breakage by a frame- 
work. [Exp@iment shown] dd ° 


to light the lampe. In my latest form of conmct-breaķer I use 


trations which my assistants will now throw 


when worn away. [Experiment shone I have also on my 
lecture-table another orm of contact-breaker 

shown], in which there is & rubbing contact 1 , 
The leads which convey the carrent fo light lamps 
must be as light as possible, consistent with the current they 
have to carry, and [experiment shown] here is a special type f 
cable I have had manufactured for the purpose. By means 
of the model balloon before you, I will now show yeu the 
action of the key. We will flash the words ‘‘ A Merry Christ- 
mas and Happy New Year to you all.” i shown. J 
On the switch-bodrd Which “contains ey I have an 
arrangement to switch on the lights in the balloon continuously, 
in this manner, becanse these e balloons eee 

than*for flashing signals, 

for a preconcerted signal, as a ''point-lifht" 4o guide 


the balloon may be varied according to circumstances, It may 


ber (1) a d 3 (2) a st 

battery. Each of these three forms of power can be su in 
portable and convenient form. In some cases, where isa 
stationary dynamo-machine in close proximity, may 
be conveniently used, as can be charged from stationary 
dynamo, and into field T used 
cells just noy to light up that ladder ps and for 

the lights bY my model” balloon. These cells are, yga 


Crossley Brothers, I am enabled to show you this afternoon at 


work. shown.] This might be fired on the 
waggon, with all the other apparatus connected with the bal- 
loon. The engine would be worked by the gas, which is always 


storing gas in steel adopted. This has been done 
pide. n our own Government. At the Inveatiens Exhi 
bition & [odia dicil. cabin: por in thie. War 
Department. I now wish to show you y gas may be com- 
pressed, stored: UD and nea when. wanted Here a mall 
ttle of bins ps and E Will soon tatii the gas 
fiom that to goldbeater-skin balloon, which now rises to the 
ceiling. [Experiment shown.] There is another method of 
lighting these a primary battery. There, is 
a very ent primary. Mile m d 
M. ieff. A good primary battery has long been a great 
desideratum. Fotsome time I va searched to fnd ons that 
was anying near tho mark for electric lighti This 
battery which is before you is the best I have hed in my hands, and 


I am applying it to several of my patent arrangem 

Phe I sacs so cio batteries in i 
[Experiment shown.] In this com 
have 32 cells, The sire of each 


acidulated. There is a sample of the sulphur in 
f bateri 


Ur 
ih 


with most -fluid we have what is technically 
called on, Which means diminut®n of electric power. e 
Mr. has overcome this polarisation, and in $rer- 
coming e A done a grent OCTO Oe exer men! of 
ical a These is one piece of connected 
with the n worth men This is thg iW for winding 
[Experiment shown.] The connection is 


pre ete idis y of light. In order that you may realise the 
use ofa intime of war in a 


here ordinary sig- 
nalling would b&tf no us ruis dave pere o De De 
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preparatory to tye ascent for purposes of signal The army 
on the oiler e of ie donnent has y sent up a 


similar balloon. The next scene shows a nearer balloon 
ascended to a certain height. Now the two balloons are about 
to communicate, *You see the flashes of light from the balloon. 
Although this invention is not two years old, it has already a 
short history. It was exhibited in model in the War Depart- 
ment of the Inventions Exhibition, and while on exhibiton 
there sbe method was referred for Government trial “under a 
Committee of the Royal Togineeg at Chatham. During the 
time the model was being ied at South Kensington, some 
ents were tried witha balloon of 4006 cubic teet capacity 

at the Albert Palace. In this balloon were placed six ps 
“worked to 16 or 20 candle-powere The su lamps took a cur- 
rent of some 9 amperes, and tHégelectromotive force was 24 
volts. e sotrce of elechic poWer then used was 25 cells of 
the El Power Storage Company. 
Daring Exhibition the value ok tho 
m&hod for long-distance ing was well 
tested, the flashes of light the balloon 


means the most favourable expanse for sig- 
um dea sian, The meia gua 
o view. -powerer, 


Their greatestuse in the navy I 
think, coast round 
corners; I have asked to submit this 


as you ree, night-time. The 
up the balloon, and now the two bal oons 
commence signalling to each other. Fier en t shown. 
You may perhaps be inclined to think I t to mention 
some one particular occasion in history when this oon would 
have been,usefuül Ido not.think we need look far back to find 
one example. Buta short whip Aun was a D 
shut up in a besleged city with d few fellowers. Near at Hand 
there were Mende ready to belp, bot ignorant of the js rar 
necessity of that help. Need 1 name generaland city? 
Now, if feom Khartoum there could heve arisen such an electric 
signalling-balloon as I have described to-day, its flashes of light 
. 
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in the skies would have told the tale of the events below—a tale 


ly resd—and perhaps that brave 
Khattoun, a conqueror, and with 





that would have been 
general would then have 
is life spared for the future service of his 


. 
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Ji Note on. the 
liquid Gaseous States of Matter." By 
Ph.D., and Sydney Young, D.Sc. 
in an examina- 
and gases h wide ranges of 
The results of our ents with 
been published in the PAtlosephical 


Royal Society, i 


6.—'' Preliminary 
Continuity ot the 
William "ay, 


For several years past we have been 
tion of the behaviour of liquids 


oes and pressure, 
ethyl alcohol have recently 


Transactions ; those with acetic acid in the Transactions of the 
Chemical Society ; and the Royal Society have in their hands a 
similar investigation on ether, We Maro also finished a stosiy of 
the thermal properties of methyl alcohol. e 
In consequence of a recent publication by Wroblewski, of 
which we have seen the abstract (Berichte, 1886, p. 728, 
abstracts), we deem it advisable to communicate #short notice 
of an examination in which we arest present engaged. 
We find that with the above-mentioned substances, &cetic acid 
, whether they are in the liquid or state, pro- 
vided volume be kept constan oe m a al d aca 
pressure temperature. It is po - &. evidently 
a simple Md iakon of Boyle's and Gay-Lussal’s laws ; for at 
° . 


Fax. 13, 1887] 








low pressures, where volume is large, the term a approaches and 
y equals zero, while 4 diminishes and finally mes equal 
to the value of c, calculated from the ordinary equation, 
cT 


P-— 


. v 

Wo have as yet ohly had time to apply this formula with ethyl 
ether to the liquid ste ; and as we are not yet quits certain 
whether the relation holds for volumes between 4 and 20 c.c. of 
I me of ether, we are at present engaged in measurements 
of volumes and at tem between 220° and 280°. 
Assuming the above relation to be true (and it is at all events a 
close approximation to truth), it is possible to calculate those 
poitions of isothermals included within the liquid-gas area, and 
Topresented in Andrew’s di by horizontal straight lines. 

o have calculated & few these isothermals for ether, and 
find that the areas above and below the horizontal lines (ses 
woodcut) are equal, when measured by a planimeter. 

Reserving a discussion of the subject until the completion 
of our experiments, we would here point out the similarity 
between the equation f om $ — a and those proposed by Clausius 

van der Wi 





and by to repiesent these relations. Claustus’s 
RT c 
foi mula is p= - ——, 
v-a T(v+8)' 
RT a 


and van der Waals’ = — - —. 
š v-ó y 
In these formulse Clausius’s a and c are equivalent to van der 
Waals’ b and a respectively, but R has a different signification. 
We find thet a somewhat similar formula agrees better with 
experiment than either of the above ; it is 
RT a 


where R, 4, and a have the same meaning as in van der Waals’ 
formula This formula expresses the results of experiments with 
geat accuracy, where the volume of 1 me of ether occupies 
not less than 25 c c. ; but at smaller volumes it ceases to repre- 
sent the facts. 

It is to be noticed thet both Clausius’s equation and ours 
introduce T into the denominator of the second term; they 
evidently differ from our rst equation P = df — a,€&n which a is 
independent of temperature. 

e shall soon be in a position to communicate*the results of 
this investigation, giving full data, 
PARIS * 

Academy of Sciences, January 3.—M. Gosselin, ın the 
chair.—À new method of d ining the constanteof aber- 
ration, by M. . M. Nyien having shown that none of 
the methods hitherto adopted are free from systematic error, the 
author hee a process by which all instrumental enors 
may be avoided. It also eliminates the effects of precession and 
nutation, and enables the observer to take accurate account of 
the proper movements of the stars without dependmg on their 
approximate values drawn from the catalogues, Lastly, it neu- 

the perallactic effect of the stars, dispensing with the 
numerous experiments needed to determine® the instrumental 
constants, In a word, it calculates directly the phenomenon of 
aberration itself, without employing any physical constent. —On 
the relations of the l&ctíerous vessels with the fibro-vascular 
system, and on M. J.-Vesque's aquiferous$ apparatus of Calo- 
phyllum, by M. A. icu Further raare are described 
confirming the conclusion already announced by the author 
regardıng the numerous points of contact between the milk- 
yielding vemels and tho various elements of the fibro-vascular 
rem 10 e large anmber of plants. It ıs further shown that 

mi 


e anato results d by him in the year 1865 are 
ampiy confirmed by M. ue's recent note on the erous 
apparatus of Calogk — Actinometric observations 
made during the 1886 at the Montpellier Observatory, by 
M. A. Crom com ive study of these observations 
(made by M.Mfondaille with the author's actinometer) with those 


- of the three previous yearseconfirms the conclusions already 
arrived at the annual vanetions of celonfic inten- 
sity in the solar br ipd on the diurnal nutation pf the 
terrestrial glo Fohe. The important consequences of 
the existence phenomenon for geology, astronpmy, and 
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eodetics are pointed out, and it is oe thait places beyond 
Soubt the fluid state of the interior Of the globe surrounded by a 
1elatively thin outer crust. —Note on the Maclaurin series 1n the 
case of a real variable, M O. Calandreau —On a class of 
differential equations, by M. Emile Picard.—&Observations 1ela- 
tive to M. P. Serret's recent note on & geometrical theorem, by 
M. L. Lindelof. A slight error ıs ted out in M. Sen &'s 
calculation establishing the corel paadence between the lines of 
curvatuf* in two surfaces with reciprocal vector rays —Note on 
the problem of electric button, by M. H. Pomcard. The 
author pomts out the defective character of the method proposed 
by MM. Neumann? Schirarz, and Harnack for solving this diffi- 
cult problem. —Remarks ing M. Hirn's observations on 
the flow of by M Hnugoniot. The author returns with 
regret to this subject, wakes some final remarks on M. 
Hirn's paradoxical inferen callmg upon him to ta 
complete statement of his ents, and of the a of the 
errors he professes to have detected in the calculatlors of the 
upholders of the kinetic theory.—Note on the specific heats df a 
perfect by M. Félix Lucas. On theoretic grounds it is 
ited that the two speci heats of & perfect gas become in- 
creasing functions of the temperature.—On the nature of the 
electric actions 1n an insulatmg medium (second communication) 
by M. A. Vaschy. These problems of electro-statics are 
brought into geneial relation those dealing with the 
equilibrium of tio ethe1 regarded ic body. It is hence 
inferred thi the electric perturbations must be propagated with 
a uniform velocity, just as a mechanical concussion is pro- 
ted in an pic body, and this vel must be that of 
ight.—On dese Weenie and on electro-capulary phenomena, 
by M. P. Duhem.—On a phosphate of edited silica, by 


“MM. P. Hautefeuille and J Magottet. From three anal 


made with imens obtained from different preparations it is 
shown that the formula of this substance is SiO, 2PhO,,4HO.— 
Action of sulphur on ammonia and on some metallic bases in the 
ce of water, by M. J. B. Senderens. "Tjiese researches 
here been cared fut in continuation of MM. Senderens and 
uhol’s studies m connection with the action of pas, on the 
saline solutions and on (hose of soda and potassa.—Note on the 
maxima vapour tensions of acetate of soda, by M. H. Lescceur. 
M. Berthelot’s conclusion that there is no womery either between 
the solid salts or between the diluted solutions of fhe various 
acetates of soda, are fully confirmed by the results here obtaMed 


by a different process. the preparation of thedsobutylamines 
by M.H. Malbot. It is shown that the three isobutylamines gre 
formed in proportions differing little from each other, the operation 


constituting an effectrre od of preparing all these amines 
simultaneously.—jgomery of the camph8ls and andes, by 
M. Alb. er. Here the author deals with the camphols of 
madder, of Borneo ( amphora), and yellow 
amber.—Heat of formation of some alcoholates of potassa, by 
M. de Forcrand. Determinations are given for the*hest of for- 
mation of the propylate and isobutylate of potasse.—On 
some points relating to the action of saliva on the grain 
of starch, M. ot.—Experimental researches 
on mi ial intoxication, "M. Maurice Letulle. The 
paper deals especially with the ic accidents and lesions 
of the surface nerves caused by *intorication (chronic, 
hydrargyrism).—Studles of the relations existing betweem the 
cranial nerves and the cephalic sympathetic nerve in birds, by 
M. L. Magnein.—Note on the red and white musclesein the 
rodents, by M. L. Ranvier.—Observations refatve to M. 
Maupes’ recent note on the multiplication of Dhrcophrys palula, 
by M. Balbiani. It is shown that the peculiar process of 
fisslparity m these isms is not such a rare phenomenon as 
is supposed by M. Mz —On the [me of development 
followed by the embryo of bony fishes, by M. L. F. Henneguy. 
The author's researches confirm the conclusions already arrived 
at by Kupffer and CEllacher.—On the amphi crustaceans of 
the west coast of Bri i M. Edouard Chevreux.—Obser- 
vations relative to M. s note on the so-called ophite 
rocks to M. Depéret's communication on 


em of the Eastern Pyrenees, by M. A. F. 
Nogués.—Mi ic examination of the ashes ejected by the 
Krekanto volcano, by M. Stanislas Meunier.—A cvzitipal exami- 
nation of certain rare minerals, by M. A. Lacroix. Descriptions 
are biren of pterolite, villeraite, à te, and eade = 
The death was announced of M. Francisqué Fontannes, a dis- 
tnguisted gegjogist, who was awarded the Academy's Grand 

for the Phyncal Scignces in 1883. 4 œ 


e 
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Physical Society, November 19, 18£6.—Prof. du Bois- 
ond in the chair.—Prof. Liebreich reported on phenomena 

he observed in the course of experiments respecting slowly- 
proceeding chemical reactions. If hydrate of chloral were mixed 
with an alkaline solution, then was chlmoform formed in the 
shape of a white precipitate. This reaction occurred with all 
alkalige solutions, only the time varied according to the alkali. 
While, however, chemical reactions usually ensued in the whole 
mass of the i substances,’ it was here observed :hat, 
when the process of mixture was effectede in a test-glass, the 
uppermost layer remained clear, no idity and pitate 
formation occurring in it. This Jayer, which er named 
the ‘dead space” (‘6 todter "jJ was bounded on the 
upper side by 4he meniscus of the , and on the lower side 
by a bonndary, having, apparently, a curve opposed to 
the meffiscos, In the cap space between two glass plates, 
te dead space displayed i in very beantifu] formation, In 
horizontal capillary tubes the dead space came into shape at 
both ends, and in very short capillaries the reaction failed en- 
tirely. If from the dead a little clear fluid were with- 
drawn and warmed, then did the reaction set in. This shcwed 
that in the dead space both fluids were contained, and that it 
was only their chemical action that was ed. The dead 
edo of the curve. In 


showéd itself 
ihe capilary space between two menisci was fommi an external 
Ang, and the middle clear, while reaction occurred only in a small 
ring. If tubes were closed by a membrane above and below, 
filled with the mixture of hydrate of chlordl and alkali, 
then did the dead space both at the top and the bot-om. 
The same phenomenon presented itself likewise in animal mem- 
branes—for example, in a rabbits bladder or in an intestine. On 
the other hand, the dead space was observed neither in a gatta- 
alembic nor in a similar shaped glazmeretort The 


speaker also many other sorts of phenomena in respect 
of the dead both with the fluids alweady named and with 
other ftuid« a large part of them Pt fap ics ee 
In conclision, he set up the hypothesis that, in the experiments 


referred to, the chemical reaction was*hindered by phenomena 
of surface-tension, a matter which should be further investigated 


by additional A lengthy discussion followed 
this .—Dr. Weinstein then on a publication of 
the Normal Standard of Weights and Measures Commission, 
“ Construction and ed Trial of the Principal Standards 
afid the Control S ” ‘Die Herstellung und Wieder- 
kehrende der H en und der Controll- 
nortlef") He brought out that ir ication the 
idea of t wes officially défined by a mass the unit 
of which, kil was equal to a cubic decimetre 


standard-kilogranme 

oxidation. The 
a consider- 
ve to be 


Physiological Society, 
Bots-Reymom# in the chair. —A fter 


logical i 
of the thyroid and of the cricgid cartilage, the en 
blood into the air- death by zuffocation—and 
into the di organs, It was, now, a remarkable and 

i interesting fact that the blood had 

fio Che Pomad Dil iia een Need 
. far as the neighbourhood of the coscum. tat 
] i in the intestines even 


not 
as 
the 


i 
ye 
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eligi movements as well as increased peristaltic move- 
ment in the intestine and stomach in men, and in 
his experiments with animals during the agony of suff 

In the discussion following, Prof. Zuntz corro ed tbe fact 
of the appearance of increased tic movements, and of 
the abnor.nally far advance into the intestine, of the contents of 
the stomach during death by suffocation, citing, as he did, some 
earlier experiments Le had not yet publishe@ By way of testing 
the assertion proceeding from the laboratory of Prof. Ludwig, 
that acid chyme was normally found in the small intestine of 
animals, he had instituted experiments m which very soon after 
death he opened the abdomen of animals, and by a ligature 
isolated the small intestine from the stomach ; he then in 

case found the contents of the mrestine neutral or alkaline. f 
on the other hand ke poisoned the animals as in the case of 
Ludwig's experiments, with curare, then were the contents of 
the intestine acid. The cause of that, however, was that the 
animals had died from suffocation, and that the asphyctic blood 
had induced & lively peristalhc movement of the smooth intes- 
nal muscles not paralysed by curare, and cuo therefore, an ab- 
normally rapid propulsion of the contents of the stomach into 
ihe emali iuf e 
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SHE IMPERIAL INSTITUTE 


OR some time before’ the scheme of the Prince of 
Wales’s Committee was before the public, there 
was a feeling that it seemed only too probable that the 
Imperial Institute would be merely a show-place for the 
amusement of sight-seers and for the benefit of the show- 
men. Happily this danger has been averted. Prof. 
Huxley and others have sounded a note which has now 
brought the real basis of trade and commerce to the 
front. It is possible that the mere trade-product view 
wil now give way, so that we may hope the scheme 
in its final form will be hardly less scientific than that 
sketched by us in the first of our articles on “Science 
and the Jubilee? (p. 217). If this anticipation is realised, 
the Institute will be in every sense a worthy memorial of 
the fiftieth anniversary of the Queen's reign, and will 
prove to be of enduring benefit to the whole Empire. 
There cannot be the slightest doubt as to the necessity 
for a vital c in our national way of regarding scien-, 
tific as if-they were opposed to industrial methods. 
There was a time when England, with her monopoly of 
coal and iron, had practically no competitors in the 
great markets of the world. By the splendid achieve- 
ments of her inventors, and by the energy and prompti- 
tude of her manufacturers and traders, she had got 
so far—having such a monopoly of raw material—ahead 
of her rivals that the foremost place in commerce seemed 
to belong to her by a sórt of natural right. Within 
the lifetime of the present generation all this has been 
changed. France, Germany, and other gations gradually 
became aware th&t they also, if they pleased, might play 
a prominent part in the industrial movefnent, and they set 
to work in the right way to fit themselves for the new con- 
ditions of modern life. Recognising that ent suc- 
cess could „be accomplished only by knowleflge and or- 
ganised effort, they provided for the education both of 
employer and employed by the establishment of schools, 
and by every means at their disposal encouraged the deve- 
lopment of science. The consequence is that England has 
been driven from some markets in which she was formerly 
supreme, and that in others she finds it hard to maintain 
her ancient predominance. There is not the faintest 
chance that she will recover the grofind she has lost un- 
less she chooses to adapt herself to the altered circum- 
stances by which she is surrounded In commerce, as in 
gl other relations, it is the fittest that survives ; and if raw 
material fails, then greater knowledge alone can triumph ;` 
and the fittest commercial nation is the nation which equips 
its workers with the most exact knowledge, the most alert 
intelligence, and the most thorough technical skil. If the 
Imperial Institute jy founded and carried on in accord- 
PA ance with the and most characteristic ideas of our 
time, it may make Greater Britain greater yet, if it helps 
RC bring British industry under the dominion of the scien- 
tific spirit; and to secure for it this magnificent "posi- 
ton ought unquestionably to be the aim of ail who 
undertake to press its claims on the attention of the 

public. - 
This aspect of the subject was kept prominently in view, 
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by all the principal speakerset the meetings in St. James’s 
Palace and the Mansion House last week. The Prince « 
of Wales laid the strongest emphasis on the fact that, in 
all parts of the civilised world, c8mmerce and manu. 
factures have been profoundly affected by the progress of 
science. “I have, on more than one occasion,” he said, 
* depressed my own views, founded upon those so often 
enunciated by my lamented father, that it is of the greatest 
importance to dq everything within our power to advance 
the knowledge, as well as the practical skill, of the pro- 
ductive classes of the*Empire. I therefore commend to 
you, as the leading8yiea I edtertain,fhat the Institute 
should be regarded as a centre for extendiifg knowledge 
in relation to the industrial resources and erce of 
the Queen's domjnions. With this view it should be in ° 
constant touch, not only with the chief manufactuitng 
districts of this country, but also with all the colonies and 
India. Such objects are large in their scope, and must 
necessarily be so, if this Institute is worthily to represent 
the ynity of the Empire." <*> 

Prd. Huxley spoke at the Mansion House and, of all 
the speeches delivered there, his was the most striking. 
As the present needs of the nation, and how an Imperial 
Institute might be made to help us, are never likely to be 
more lucidly or more impressively stated, it seems to us 
that we shall do our readers good service by printing the 
speechein full. Seconding the resolution proposed by 
Lord Ro d, “That this meeting p&dges itself to take 
all practicable steps to assist in the formation of the Im- 
perial Institute, and to support it when Brought into ex- 
istence,” Prof. Hfixley said :— 


> “He wished to state, v briefly, his opinion of 
the value of the proposed titute from int 
of view of a man of science. The epoch coincident 
with Her Majestys reign was remarkable a all 
co nding periods “of human history that he knew 
anyitfing about for two jarites. Qne ,was the 
énormous development of industry, and the other was th® 
no less acka Die and prodigious development of physi- 
cal science, which two cor lopmen ss indeed, had gone 
hand in hand. The opinion which he wagnow expressing 
was not one formed ad koc for the purpose of this meeting. 
It was one which he expressed two or three yearsago when « 
taking leave of the Royal Society. It was a matter which 
was perfectly obvious to any person who had paid atten- 
tion either to the history of science or to the history of 
industry, that there had been mothing, not only in any 
iod of fifty*years, but in any century, in the slightest 
pesa comparable with the magnitude and the im- 
rtance `of the wth of those o branches ofe 
uman activity which had taken, since 1837. 
His memory went back far enough to call to mind 
with great vividness a period en industry, or, at 
least, the chiefs and the leadets of industry, looked 
very much askance at science. “The practical man then 
prided himself on caring nothing for it, and made it a 
int to disbelieve that any advantage to industry could 
gained by the growth of what he was pleased to call 
abstract and theoretic knowledge. But within the last 
Pu ee Dore parBciciy That au ar fongs Had en- 
tirely changed. ere began in the first place a slight 
, and that flirtation 





flirtation between scienceand ind 
had grown into an intimacy, he might almost say court- 
ship, until those who patched the signs of the times 
saw that it was high time that the young people married , 
and set up an establishment for themselves. This 
great stheme, eee or of viey, was the public 
and ceremonial iage of gcience and industry. It 
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was the feine on the gart of those persons who 
iere best able to judge of what were tke wants of the 
industry of the time, that, if they were tc be developed 
in a way proportionate to their importance, they must 
be developed by scientific methods and by the help of 
a thorowghly scientific organisation. A g-eat distinction 
was commonly drawn by some philosophic friends of his 
between what they called militarism and tat they calléd 
industnalism, very much to the advgntage of the latter. 
He by no means disputed that position; bu: he would ask 
any one who was cognisant of the facts €f tHe who 
had paid attention to what was meant by modern industr 
pursued by the methods now follo wLether, after all, 
it was not war unger the "forms o ce? It was per- 
feci true that the industrial are was followed by 
results far pore refined in their character :han those 
. which fellowed in the track of military warfare. It did not 
break heads and shed blood, but it starved. The man 
whé succeeded in the war of competition and the nation 
which -succeeded in the war of competition beat their 
opponents by his starvation. It was a hard thing to say 
but the plain simple fact of the case was that industrial 
competition among the peo f the word at the present 
time was warfare which must be carried o2 by the means 
of warfare. In what respect did modern xxu Mer 
from ancient warfare? It differed because it had allied 
itself with science, because it trusted in knewledge, or- 
ganisation, and discipline, and not in mere physical strength 
and numbers, because it took advantage of every scientific 
discovery by which the weapons of offence and defence 
could be perfected, and because it required the highest 
possible infprmation on the part of tkose whoe were 
engaged in that wfyfare ; and if the peaceful warfare of 
industnalism was to succeed it must foll the same, 
methods The eperations of the leaders of industry must 
be organised; they must call to their sid, as military 
leaders were doing, every possible help wkich was to be 
gathered from sciencé, They all knew what Eelp science 
was already giving to industry ; ıt would rot do to remain 
contented with this accidental aid, but those who con- 
ducted industrial operations should be trained and disci- 
plined ih those different branchés of human knowledge 
which dealt with the needs and wants of nations andewith 
the distribution of commotities. This courtry hed dropped 
_astern in the race for want of that education which was 
obtained elsewhere in the highest branches of industry 
and commerce. , It had dropped astern in the race for 
want of instrüction in technical education which was given 
elsewhere to the artisan ; and if they desired to keep up 
that industrial predominance which was the foundation of 
the Empire, and which, if it failed, would cause the whole 
fabric of the State to crumble—if they desired to see want 
and gauperism less comraon than unhappily they were at 
present, they must remember that one of tlfe chief means 
of diminishing those evils was the organieauon of industry 
ein the manaer in which they understapd organisation*in 
science, that thef*must strain every nerve to zrain the 
intelligence that served industry to its hīgaest point, and 
to keep the industrial products of England at the head of 
the markets of the world. He looked, therefore, on the 
Institute as the first formal recognition cf this great fact 
—that our propie were becoming alive tc the necessity of 
organisation of industry and the improvement of industrial 
knowled It was on that und that he supported the 
proposition. It appeared to him thatit would be a worthy, 
and fitting memorial of Her Majesty’s reign. if they created 
an institution which permanently represented tat which* 
was the great and characteristic feature of zhe period, that 
which would mark the Victorian epoch in history as the 
epochs of Augustus and Pericles bad been marked. An 
Institutg having such objects and purpdses as had been 
described appeared to bn to be à moaument not only 
more lastin rass but qne which for centeries to 
come would hold before the people an irfage of the objects 
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after which they had to strive, if they desired to organise 
-heir activities in such a manner as would lead to their 
perennial welfare." 

This admirable statement by Prof. Huxley it is to be 
hoped will be read by everybody interested in the 
welfare of Greater Britan. It will not be enough, 
however, to see that the army of peace 1s alone organised 
within one Institute only, however Imperial ıt may be. 

Our chief want now is knowledge in high places. We 
do not forget that in our present Prime Minister we have 
& patient student of science, and one who knows the 
tieed of it for the country. But there are a thousand 
ways in which the ignorance, or rather let us say the want 
of scientific instruction and of appreciation of the fact 
that a modern State can only be great on account of its 
commerce and of its superiority in all international rela- 
tions, and that greatness in these directions depends upon 
Anowledge, is doing this country great harm. ? 

We are not without signs that this also is being 
recognised. The 7¥mes, in a remarkable leading article 
the other day, pointing out the importance of meteoro- 
logy—and the moral it draws would have been equally 
true of any other branch of knowledge-*writes as 
follows :— . 

* Meteorology is & science of great pragtical import- 
ance and of great speculative interest, which 1s pursued 
in this county under considerable disadvantages Tho 
Atlantic starves it on one side, and the Tieasury on the 
other. It exists within an area of permanent depres- 
sion. The Government does dole out something for 
is support, but it takes a large part of it back im 
the shape of telegrams. While the Atlantic curtails 
our horizontal information of the condition of the 
atmosphere, Nature has given us mountains which 
offer valuable opSortunities for vertical énvestigation. A 
few earnest men ef science and public-spinited citizens 
have set up an observatory on Ben Nevis at a cost of 
more than five thousand pounds, and, beyond allowing 
twopence in fhe shilling upon telegrams despatched from 
the top, the government, we believe, does nothing for its 
support. It even charges a heavy rent for the telegraph- 
wire. This nation thinks nothing of wasting, by im- 
provident method, in the building of a single ironclad 
as much money as would maintain all our scientific 
establishments for a decade. But while there is the most 
indefensible squandering of public money at the War 
Office and the Admiralty, there 13 the meanest parsimony 
towards science and scientific education—the only things 
that, as Prof. Huxley pointed out the other day, can save us 
from being crushed in the fierce competition of peace, 
which kills as surely as that of war. The Treasury know 
in a vague sort of way what an ironclad 1s, but we doubt 
*whether there are three men in the department who could 
give an intelligent definition of physics." 

Assuming that the Times estimate of the knowledge 
available at the Treasury 13 exact. ouP point 18 that it ise 
the system and not the individuals who sould bear the 
blame. Nor 1s the Treasury the only department in 
which a knowledge of science is imperative, or ifPwhich 

» successive Ministries have taken no Action to provide it. 

It is wel] that all these questions should now be raised, 
and the more questions of this arder are raised by the 
„Institute movement the better for us will ıt be. 
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THE BLASTOIDEA 
Catalogue of the Blastoidea in the Geological Depart- 
sant of the British Museum (Natural History) ; with 
an Account of the Morphology and Systematic Position 
of ths Groug, and a Revision of the Genera and Species. 
By Robert Etheridge, Jun, and P. Herbert Carpenter, 


D.Sc, F.R.S. Illustrated by 20 Lithographic Plates, 
&c. (London: Printed by Order of the Trustees, 
1886.) 


THIS important memoir is in all but in name a mono- 
graph of the interesting group of ertinct Echino- 
derms first called Blastoidea by Thomas Say in 1825. It 
originnted, the authors tell us, some seven yearsago, in a 
desire to investigate the structure and relationships of this 
group by the light of the recent advances made in our 
knowledge of their living-representatives. 
inoderm structure owes much to the genius and 
labours of Johannes Muller, and a knowledge of the results 
of his inquiries largely influenced Prof. F. Roemer in pre- 
paring his classical work on the Blastoidea. Recent 
investigations have added enormously to our knowledge 
of the strucfure of the Stalked Echinoderms, so that a 
renewed morphological examinaton of their extinct allies 
was in every way desirable, and this we haye now before 
us. The authors were indebted for much kindly aid in 
the examination of specimens to a whole host of friends, 
among whom it seems desirable to mention more 
especially Mr. Wachsmuth, who sent from America a 
selected series of forms from his fine collection of 
American Blastoidea, thus enabling the authors to form 
their own views on many points of structure. He also 
supplied them with recent information as to the pro- 
gress of his own investigations among the American 
species. ° 
The memoir begins with a chapter* on the biblio- 
graphical history of the group, commencing with the 
paper by Say in the Journalof the Philadelphia Academy of 
NaturalSciemce for 1885. Roemer's monograph appeared 
in 1852. Billings, in 1869, published a series df important 
memoirs, in which he suggested that the remarkable 
lamellar tubes beneath and between the ambulacra 
appeared to have served the function of respiration, 
and designated, them as " hydrospires ;": the sum- 
mit openings in connection with them were called 
“spiracles.” Wachsmuth’s valuable contributions com- 
menced in 1877, while in 1882 fhe present authors 
began a series of memoirs, which have now culminated 
in the present work. A second chapter treats of the Stem 
ang Calyx. The stem of the Blastoidea would appear to 
be but little known, sirice individuals in which the stem 
remains attached to the calyx are rarely found. Mr. 
Wachsmuth has a slab of Pentremites, in which three 
specimens have stems of between 5 and 8 inches in 
length, and the bess preserved stem examined by the 
Puthors is as occurring beneath the calyx of 
Granatocrinus normoodi, where it is seen to consist of 
some spall thin discoidal joints, which are so little 
„hfi cteristic, that if found isolated it could not be cer- 
tainly said whether they belonged to a Blastoid or a 
Crnoid. Though all the Blastoids may have had 
in their early stages, some appear to have had no 
in their adult state. It will be remembered 1 


adult Comatula shows no trie whatevftr of having at one 


.time been a stalked form. The calyx is described at * 


great length and with great clearness, and the views of 
Wachsmuth and others are criticised. Chapter IIL is. 
devoted to the study of the Ambulacra, and the fourth 

ter tothe Summit Plates. These latter were first dis- 
covered by Owen and Shumard (1850) forming a conical 
covering of small platds over the oral and ovarial apertures 
on a specimer of Rentrenttes godoni. With the exception 
of Hambach, no recent paleontologist disputes that these 
plates are an int part gf the organisation of a 
Blastoid. The chapfur on the Hydrospires and Spiracles 
is full of interest. The former can in no” y be re- 
garded as a respiratory portion of the ambulacral system, 
while the analogy of recent Crinoids goes to show that the 
ambulacral groove of the Blastoids was a ciliated fodd- 
groove, and thatit was not occupied by any portion of the 
generative system’; but the authors adopt Ludwig's com- 
parison of the marsupi uches (genital bursa) of 
Ophiyrids with the Piste hydrospires. The zoo- 
logical position of the Blastoids is still regarded 
as a subject of discussion, though it would seem 
that Say’s opinion is correct, and that the Blastoidea 
may be regarded as a group intermediate between the 
Crinoidea and Echinoidea. As to the distribution in 
time, there'is no certain evidence of the existence of true 
Blastoidea anterior to the Upper Silurian perjod, and it 
is curious that,all the known species €f this period are 
confined to North American strata. The Devonian rocks 
of the British Islands have yielded but imferfect traces 
of them. The Power Devonian rocks in France and 
in Belgium have each yielded a single Blastoid, but the 
great centre of their development in Europe duging this 
geological period was in the north of Spain. - In North 
Amernca they were, on the contrary, largely repregented, 
both ip generic and specific forms. Regarding the* 
Blastoids of the Devonian systene from a gefieral*fpoint ofe 
view, the number of Eenera was largely increased at the 
close of the Silurian period, and all the families are to be 
found represented in the Devonian period, Pentremites, 
which is the type form of the class, did not make its 
appearance until the Devonian. The Carboniferous rocks 
of the British Islands are rich in Blastoid forms; which 
are also to be found in Belgium, and were well developed 
in the sub-Carboniferous rocks ef North America. No 
Blastoid is cofimon to America and Europe and in 
Eurgpe the range of specific forms is very limited, though 
one species is found*common to the Dagenian of Spain * 
and Germany, and one to the Carbbniferous rocks of 
Britain and Belgium. 

A most useful stratigraphical list of all known species, 
arranged geographically, is giver’, and then folléws the 
descriptions of the species, to which it is not needful to 
allude further than to state that the greatest care has 
been taken, not only with the diagnoses, but with the 
synonyms d the distribution. A copious index and 
twenty beautifully executed plates complete the volume. 
Some sixteen of the plates were drawn on stone by the aid 
of a grant from the Government Grant Fund of the Royal 
“Society, and, with the* approval jof the Council, and 
cqrtainly to the advancement of science, were transferred 
fo the ‘Frustees of the, British Museum, by, whose order 
this “ Catalogue” been puhjished. 
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TEA- PLANTIAG IN CEYLON 


The Tea-Planter’s Manual: By T. C. Owen. Pp. 162, 
with Coloured Isithographed Plates of an Iron and 
a Wood and Stone Tea Factory drawn to scale. 
(C8lombo, Ceylon: A M. and J. Ferguson, 1886) 


EIGHE years ago, on account of the depression in'the 
coffee industry of Ceylon, «he prospects of the 
colony were of a sufficiently gloomy cpa-a«ter. A great 
improvement has, however, been effected by the partial 
substitution of tea and cinchoma for coffe&, and by 
the general attention given to quo, cardamoms, and 
other subsifliary subjects Ceylon has also been fortu- 
` nate jn possessing a practical scientific institution in the 
Botanical Gardens ofthe colony; and its local press is 
e&terprising and well-informed. 
: It is well to mention here that the excellent growth 
made by tea plants at the Peridentya and Hakgala 
Gardens fully justified the advocacy of tea-planting in 
Ceylon by the late Dr. TRWmites in his Annual Reports, 
while it is also due to the Colonial Office to stfte that 
through Lord Blachford it warmly supported the intro- 
duction of Assam tea plants into Ceylon in €867. In 1877 
Ceylon tea in commercial samples was submitted, through 
the Royal Gardens, Kew, to the Indian Committee of the 
Society of Arts, and the Report of this Cammittee clearly 
foreshadowed the high place which Ceylan tea has since 
taken in the Lomgon market. 

The present manual is one of a series*issued by the 
Ceylon Observer press, and is intended to be a complete 
hand-book to all the multifarious dutid$ of a successful 
tea- planter. Colonel Money's “ Essay,” and the “ Tee- 
Planters Vade Mecum,” both publications havıng special 
reference to the circumstances of Indian gardens, have 
hitherto been.the only books on the subject. 

- As Stated in the preface, Mr. Owen’s manual “ig more 
e? compilgtioa of the opinions of others and the results 
*they have arrived at than an original worx® The very 
valuable notes of one of the earliest and most successful 
of Ceylon tea-planters, Mr. Armstrong, of Rookwood, 
form an ifiportant portion of the book. : The compiler 
wisely avoids an extended disquisition on the original 
home of the tea plant and on the question whether 
the “ Assam tea tree" and.the ‘ China bush” are speci- 
fically distinct. In thegatest works on the subject they 
are'bothgncluded under Camellia thetfers, Griff. There 
is no doubt that the Assam tea tree—for în a wild stage it 

e often reaches to 50 feet in heiglt—is indigenous to 
the mountainous district lying between South-Western 
China and the River Brahmaputra. It 1s probable also, 
although not clearly proved, that the China tea plant—of 
a somewhat shrubby shabit—is derived from the same 
stock ; although, as we now know, it was greatly altered 
by persistent cultivation for several centuries in a soil and 
climate different from those of its original home: The 

China tea plant has been found wild in no of China. 

Under cultivation in Ceylon the Assam nb. is suitéd 
to the plains, a hybrid form is sought for mid-elevations, 

while the Chir) variety is useful only for the highest 

elevations up to 6090 and 70% fee, Mr. a te? 
commends that for dll new plantations the best “ 

of Assam or hybrid plants should be obtained, as E nd 

amount of Care*or skill 
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of plant put into the garden at the outset? To a 
beginner in Ceylon, or to a planter in any other country, 
unacquainted with the pirticular methods pursued on 
Ceylon estates, the book would prove at first some- 
what perplexing. Too much knowledge is*assumed on 
the part of the reader as regards the infportant ques- 
tions involved in the selection of land, while as regards 
the details of cultivation the particular “fads” and 
“fancies” of individual planters are too largely dwelt 
upon. It would have been more to the purpose to pre- 
sent a clear and simple statement of the first principles 
upon which the growth and culture of the tea plant, as a - 
plant; should be based, in order to produce the best 
results, As regards the details of the manufacture of tea, 
quoting authorities is no doubt the best course, for the 
process of manufacture consists of a senes of purely 
empirical operations, and a statement of prihciples algne 
would not meet the case After discussing selection of 
land (Chap. L), varieties of the tea plant (Chap. II.), 
seed and nurseries (Chap. III), lining, holing, and plant- 
ing (Chap. IV.), field cultivation (Chap. V.), topping and 
pruning (Chap. VL), plucking (Chap. VII), and manufac- 
ture (Chap. VIII.), the writer devotes the remainder of 
the book to buildings and machinery (with plans), and 
to statistical returns connec with yie and cost of 
production. 

The rapid progress made by the tea industry i in Ceylon 
is exemplified by the fact that, while in 1878 only 
282 pounds of tea were exported. during the past 
year (1886) the exports reached over 7,000,000 pounds. 
The probable exports in 1887 are placed at 12,000,000 
pounds, while ip 1888 they are expected to reach 30,000,000 
pounds. So far, the price of Ceylon tea has maintained 
a slight advantage over Indian teas—the average price 
during 1885 being 1s. 342. per pound for Ceylon tea, as 
against Is I}d, for Indian teas. The combined effect ot 
large shipments of Indian and Ceylon teas will no doubt 
lead in tim to a displacement of much that now comes 
from China. And while the general characterf tea obtain- 
able in Eu®pean markets will improve, there obviously 
must come a fall in prices for which both Indian and‘ 
Ceylon tea-planters must be fully prepared. At the 
Colonial and Indian Exhibition, thanks to the energy of 
Mr. J. L. Shand, Ceylon tea was admirably brought 
before the Enghsh public. Tea from Natal, Fiji, and a 
small sample from Jamaica were also shown ; but the tea 
from Fiji possessed such special qualities that wo shall 
probably hear more of this promising article. 

To return to the subject of this notice, the “Tea- 
Planter's Manual" is a useful summary of the knowledge 
gained respecting tea-planting in Ceylon, and it em- 
bodies much valuable information for the use of practical 
planters What fault there is to be found is not with the 
book itself, but with the system of cultivation it inculcates 
—a system which unfortunately apggars to be adopted 
jn the treatment of most tropical econgmic plants by 
European planters These plants are treated too purely 
as so many “rupee-making” machines. Too lie alten- 





tion is given to the characteristics and habits of the plant 


as living subjects, and too much to the details of an 
yipa&hetic and essentially artificial system, already 
lin Ceylon to be unsuited to the coffee plant, but 
vhich “there is now a strong tendency to force the 
3, ^. . 
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tea plant. As there are diversities of soils and climates, 
so there are also diversities of industrial plants exactly 
suited to them Where all such considerations are 
ignored, there is danger both to the plants and the 
planter; and' this danger ought in the present case to be 
avoided. * D. M. 





GEOMETRY 


The Elements of Euclid. Books L-VI. and part of 
Books XI. and XII. By H. Deighton. (Cambridge: 
Deighton, Bell, and Co., 1886.) 

Euclid Revised. Book I. with Additional Propositions 
and Exercises. Edited by R. C.J. Nixon. (Oxford: 
Clarendon Press, 1886.) 

Euclid Revised. Books I. and IL (Same Editor and 
Publishers.) 

First Lessons in Geomstry, for the Use of Technical, 
Middle, önd High Schools. By B. Hanumanta Rau 
(Madras: Addison and Co., 1885.) 

The Origins of Geometry. By Horace Lamb, F.R.S. 
(Manchester : Cornish, 1886.) 

"LAE author of the first of these books attempts to 4 give 

a translagion of the Greek text of a somewhat more 
modern form than the mere verbal ones [what does he 
mean 7] in general use; and, whilst strictly adhering to 

Euclid’s methods, to render his reasoning as-clearly and 

concisely as possible." Hence our presentment of the 

title-page is supplemented in the orginal work by the 
words “newly translated from the Greek text with supple- 
mentary propositions, chapters on modern geometry, and 
numerous exercises." It will be evident that this is 

Euclid pure and, as far as the author is able to render it, 

unadulterated ; ‘there is no revision here such as Mr. 

Nixon provides for the reader. Mr. Detghton has, how- 

ever, studied the “ Syllabus” (of the A.I.G.T.) and has 

here and there introduced, with fitting acknowledgment, 
extracts from,it. Further, the author is evidently actuated 
by the same motives as those which lead tke Associa- 
tion to attach so much weight to the solution of geo- 
metrical problems as evidence of a student’s grasp of the 


text. A strong feature is the Jarge number of exercises. 


(1419 in all, besides worked out examples), especially of 
an elementary character, in close proximity to the propo- 
sitions upon which their solution depends. At the end of 
the first book are given the enunciaWons of several pro- 
positions which certainly should be mastered by anyone 
who wishes to gain a sound acquaintance with elementary 
geometry. Following, it may be, the example of other 
recent text-books, an excellent collection of the most im- 
portant propositions on the radical axis, poles and polars, 
harmonic proportion and centres of similitude are given ; 
there is also a chapter on transversals, The selection of 
exercises is not ed to Cambridge papers, but levies. 
Tave been made of the well-known works gf Catalan, 
Rouché, de Cémberousse, and Spieker. There are 
also remarks on plane loci and on the solution of geo- 
questions. The letterpress iss clear, and "the 
figures are in the main ‘distinctly and carefully drawn, but 
several monstrosities appear in the third book, gs of old, 
and the drawings on pp. 115, 153, 186 are incorrect as 
to relative measurements. Perhaps when «Mr. Nixon 
. e 


has examined the present Wok he wtil modify a state- 
ment in his preface (p. vii., we refer to the work reviewed 
in these columns, vol xxxiv. p. 5o, by R. B. H.) to the 
effect that “ there does not exist a nfbdern edition which _ 
gives Euclid pure and simple.” 

The second and third books are the corresponding por- 
tions of the larger work referred to above, reprinted page for 
page, with the additionsof an appendix, in which’are given 
proofs of omitted propositions, and also of i. 5 and of i. 8 
as a deduction from i. 7." This addition is made at the 
request of several teachers It is of course a concession 
to the omnipotent ewafhiner ; ahd, as sych, is made with 
much reluctance.” One can only regret tMat a writer 
who has taken up so advanced a position should’ have 
yielded on this point. 

The fourth book is interesting as giving evidence of how 
a modern movement has taken hold of able mathematical 
teachers of the mild Hindoo. Mr. Rau candidly re- 
pudiates all claim to originality for his matter, as in its 
compilation he has consulted the best English and French 
text-bo®ks both for pure as well as for practical geometry. 
* [f ‘Euclid’s Elements? is unsuited for beginners who 
study it in theér own native tongue, how much more so 
should it be in this country, where it is taught in classes 
consisting generally of lads between ten and twelve, 
before they have had time to master the difficulties of a 
foreign language, and before too, I may add, they can 
benefit by its rigorous logic. The t, as may be 
anticipated, ha$ been highly prejudicial to the study of 
geometry and of mathematics in general. * With a view, 
if possible, to rerfedy the evil, of which I had become 
painfully conscious in the course of my several years’ 
experience as a mathematical teacher in schoojs and 
colleges, I had long been anxious to.attempt a departure 
from the established route." The worz consists of the 
notes he drew up for tfe pupil- teachers and students 
unger fis charge. “My success ig the exrpemment is my 
justification fèr publishing this little volume.” The figures 
are roughly drawn, and the cover is a paper one, but the 
contents are carefully arranged, and furnish a very fair 
amount of geometrical information for the class aimed at 
all the propositions being looked at with an eye to their 
practical utility. Such a class should know how to hold 
an object “in an oblique position, not permitting it to 
retrograde to the perpendicular.” e a 

“ The Origins ðf Geometry ” is an address delivengd at the 
opening ofthe Owens College session, October 5, 1886, The 
Professor of Matherfatics casts “a rapid glanc® over the 
early history of our science, more especially of that 
branch of it which was first cultivated with success, 
geometry.” Taking Hankel as his guide, he glances 
rapidly at matters of which Dr. Allman has treated in 
“much fuller detail; he then treats of what has proved 
* the most formidable obstacle to the further progress of 
Greek mathematics, the divorce between geometry on 
the one and arithmetic and algebra on,the other. 
This had it$ origin in the discovery of incommensurable 
magnitudes by Pythagoras and his successors He, by 
the way, notes that “the greatest advaficés in mathe- 
fnatics have beenemade*by men whose interest in the 
subject was of a speculative kind.” The address Winds 
up with the question, “ What i is likely tg be the relation 
sof mathematics to the science of the future ?"" Prof. Lamb 
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answers this question only4s regards physical science, 
* and his answer is "contained in that to another ques- 
tion, What is the object of the physical sciences?” The 


- «whole concludes with words of the late Prof. H. Smith on 


the function of mathematics in education. - 





I 
ACOUSTICS 


Hand-book of Acoustics. By T. E. Harris, B.Sc., Lec- 
turer on Acoustics at the Tonic Spl-fa Ccllege. (London: 
T. Curwen and Sons) - *, 


A: FEW gears ago some wiseacre had the temerity to 

propdund the idea that the scient-fic and historical 
data dn which music is founded have no bearing on music 
itself, and need form no part of the xnowlecge to be 
acquired by a musician. It is quite true that a man may 
get through life very comfortably as a singer, a fiddler, or 
a pianoforte-player, without ever having Leard of sound- 
waves or of the Greek modes; but as regards a know- 
ledge of music in a lugher sense the idea is aSsurdly 
untrue. The moment we approach the YAeory of music 
we find the scientific and historical elements carffront us 
at every step, and all attempts to form an intelligible 
explanation of musical structure without reference to 
them: have been, and must be, failures In fact, no 
rational theory of music can exist unless fougded on 
such a basis. js fact is now pretty generally acknow- 
ledged by those who have to do with musfcal education, 
All examining bodies of any weight requ:re an acquaint- 
ance with the data referred to, and aÈ well-constituted 
courses of teaching include them. 

'The book now before us is a remarkable instance of 
this. e Tonic Sol-fa movement is what we may call 
ultra-practical: its supporters aim at teaching music to 

e the great masses of the people, {nd their system is pur- 

,Posély-cqntved to faglitate its practical acquifement, 
and’ to bring it down to the proverbifl “meanest 
capacity." Yet the Tonic Sol-fa authorities think it 
right to have a Lecturer on Acoustics, and to publish a 
hand-book f fhe science for the use of their millions of 
pupils This is certainly about the seve-est reproof that? 
could be given to the foolish * practical? notion that would 
exclude intellectual topics from musical study. 

There is not much to,say about the book itself. Itisan 
unptetenging compilation of the most imfortant facts of 
the science, gathered from various authertic scurces, in- 
telligently stated, and without any cretchetiness or affect- 
ation of orginalit& The peculiar feature, of course, is 
that the musical illustrations are, wherever possible, given 
in the Tonic Sol-fa notation. Perhaps, in the 286 closely- 
printed pages, there i» more elaboratian of detail than 
the students may care for ; but this is to a certain extent 
counterbalanced by a condensed summary being added at 
the end of each chapter. i i : 

It would have been an advantage if mo-e gpious and 
complete references had been given to cther'and mofe 
original works, from which the matter has been taken. 
It is, or shoukd be, one of the most important objects of 
a “hand ”-book to enable students; iQ they desire it, to» 
put mere complete treatises on their study-table. There 
is no date either on the title or in the prefacg—a very 
bad habit of musie publishers. s 


, 
* 
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OUR BOOK SHELF 

Old or New Chemistry : Which is Fittesi for Survival f 
By Samuel Phillips, F.C.S. (London: Wertheimer, 
Lea, & Co., 1886.) 


THIS small book is a collection of essays moxfor less bear- 
ing on the subject indicated by.the title, ang may perhaps 
be also descri as a sort af protest inst a grievance. 
The elevating and spurring effect of the possession of a 

evance is well known, and it must be admitted that 
E d case it has, apparently at | contributed to the 
production of a very entertaining little book, which will 
no doubt, as it is intended, “wake up" chemists generally 
to a clear perception of their absurd and useless theories 
of Chandra congutution: i 

It is, however, doubtful whether the book will really 
do anything to forward the science of which the author 
profess to be such ar ardent lover. As to Avogadro's 

w and the laws known as Dulong and Pettit's, however 





scanty a basis they may have in €rimental , they 
have been useful, and will be until they are supplanfed 
by wider-reaching theories. It is exactly here t the 


author seems to too conservative. We not only want 
more facts—as many facts as we can get—but we want 
theories as well, if they will only again lead to new facts. 
And, moreover, what is wanted in this country is for 
chemists to work. There is no lack of problems waiting 
to be solved Se 


What we do not want is any further tiplication of 
h 


"fads." Nothing is gained by writing “ for C.H, 
and the “equivalent symbol” for “ etholo-aceto-acetic 
acid,” viz, ` 
x * 432 

3} 1294, O.HO, 

45 


at page 19, is no advance but retrogression. 


Lectures and Essays. By the late W. K. Clifford, 
F.R.S. Edited by Leslie Stephen and Frederick 
Pollock. With an Introduction by F. Pollock. Second 
Edition. (L&ndon. Macmillan andeCo., 1886.) ' 


THIS collection @f lectures and essays is already so well 
known that it is now po T only to note the fact that 
a second edition has app Two essays have been 


omitted as being rather mathematical than philosophi 
namely, thdse on “T of Compound Statement” an 
on “ oein u in Measurement" They have 


found a more fitting place in ths volume of “ e- 
matical Pa ” published in 1883. The admirable bio- 
sy eim troduction by Mr. Pallock has been revised, 
and some additions and omissions have been made in the 
extracts there given. 


Lives of the Eletricams. 
(London: Whitager and Co., 
AN extremely well-compiled and interesting book; but 
why did the author commence with the life of a living 
pue who is not an electrician? Faraday, as the 
rightest electrical hght of this or any other shouid 
have headed the series. The author a rich store of 
names to draw upon—Gilbert, Coulomb, Arago, Snow- 


By Wili Ti 
a6) co o eh 


Harris, Franklin, Cavendish, Galvanij Volta, Henry 
Davy, Ronalds, Oersted, Ampère, De la Rive, Ohm, 
S , Gauss, Weber, Daniell, C Steinheil—with- 


out trenching on 
impartiallyewritten. l 
written by an enthusiastic American, while Wheatstone’s 
friends cannot complain of the eu of their h 
Stme statements want revision. The inaugu 

the cable system can scarcely be Fairly narrated without 
mention of Messrs. Crampton and Wollaston V s 
long artificial cable and great experiment shown at the 
Royal Institution are accredited to Prof. Tyndall (P: 95) 
The statement attributed to Sir Robert Inglis (p. 285) 


Iving celebrities &The work is very» 
The life of Morse might have been 
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that in 1847 England was behind America must surely 
be wrong. The Electric Telegraph Company in England 
was then in full swing. 

As this is the jubilee year of the telegraph in 
England, it 1s vell to be reminded that Cooke and 
Wheatstone'made their first practical and successful 
trial on Julf 25, 1837, between Euston and Camden, 
. while Morse did not file his caveat (z.«. did not apply for 
his patent) until October 5 of the same year. 

e wish the book every success, and shall be glad to 
seo further instalments. 








LETTERS TO THE EDITOR 

[The Editor does not hold himself responsiblifor opinions ex- 
pressed by kis correspondents. Nether can he undertake to 
return, or to with the writers of, rgected manti- 
scripts. No motice ts taken of anonymous communicators. 
[The urgently requests correspondents to keep their letiers 
© asshort as possible. The bressure om kis space is so great 
that if is impossible otherwise to insure the v paie seen 

of communications containing interesting and novel facts.) 


Normal School of Science and Royal School of Mines 


I AM directed to request that you will be so good as to allow 
me to state? through the medium of your columns, that the 
number of applications for admission to the Normal School of 
Sclence and Royal School of Mines at South Kensington, at 
the commencement of the present session, having been consider- 
ably in excess of the accommodation which the School can 
afford, it has become necessary to adopt some process of selec- 
tion for the future. Hereafter, applications for admission should 
be sent to the Registrar of the School before the end of May, 
accompanied by a statement of the stadies which the applicant 
has already pursued, the examinations he has passed, and the 
name of a teacher (or teachers) to whom referenco may be made. 
Such applications will be considered by the Dean and Council 
of the School, who will decide on them according to their ments. 
A knowledge of el@mentary mathematics, such as is required of 
all Royal Exhibitioners and natonal scholars, will be held to 
be of the first importance for those who desire admission to the 
couse for the Associateship of the School ; while for occasional 


students, who propose only to take up certain c branches 
of science, ome preliminary knowledge of them will have 
weight. J. F. D. DONNELLY 


Science and Ait Department, January 14 





The Cambridge Cholera Fungus 


THE letter published by Dr. Klein in your issue of December 
23 (p. 171) having incidentally referred to my views as to the 
nature of the fungus present in choleraiqtissue, I should be glad 
to be allowed to make some further remarks upon the subject. 

Atan early stage of his investigation Prof. Roy brought for 
my inspection one of his preparations of intestinal mucous 
membnane, which clearly demonstrated the presence of certain 
foreign organisms, and especially drew my attention toa form 
Y. he took to be the more usual and typical one. Such a 
structure might perhaps best be described as consisting of a thin 
and somewhat moniliform filament which at one end exhibited a 
distinct nodular swelling. ing strwck with a certain (and, as 
I now fear, a somewhat superficial) morphological resemblance 
to a group of the Chytridiaceg, I suggested the organism 
might possibly be a 


ytridium, and this view perhaps too 
conidenty adofted by Messrs, Roy and Sherring! on in their 
paper. e appearance of Dr. Klein's letter has naturally led 
me reconsider the whole question, and on futher 
on I entirely on the idee of the organism 
a Ch i I believe, on the contrary, that it is a Bactenum, 
and the structure described by Prof. Roy and seen by m 


is that particular phase in the life-history of the Bactérium which 
is known as an involution form. Such forms are desaibed, for 
instance, 1p Zopf's article “ Die Spaltpilze," in Schenk’s ‘‘ Ency- 
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clopedie der Naturwusenschíten," as Wacterium aci and 
Bacterium cya s. Indeed, the involution form assumed by. 
the latter Bacterium recalls very vividly to my mind the structure 
shown to me by Prof. Roy. 

In conclusion, I may assure Dr. Kfein that the fungus ix 
certamly neither a Penicillum nor of the nature of a mould, 
and that I do not believe it is ın any way associated with gost- 
marte ALTER GARDINER 

Royal Gardens, Kew, January 11 - 

e 





: Snowstorm of January 7, 1887 


A MOST extraordinary enowstorm occurred here to-day (January 
7) In fifty yee Mence I have seen nothing like it, nor has 
anyone else in thisn ourhood seen anys&imilap phenomenor. 
It would be impossible to realise the gigantic size of the snow- 
flakes withont seeing them. I can only compaie them to g fall of 
oranges, th the diameter of an e would be in 
co: with thousands of these snowflakes ; in this E A 
nexghbourhood (i.e. withm sight of the place of observation) at 50 
jud off ıt produced a dense sow all The wind was saad 
and almost calm, and the largest sniw came down nearly per- 
pendicularly. The temperature was 32°°6, and the air completely 
saturated with moisture, Before the storm the terhperatuie was 
34°. Snow had been falling with a slight thaw from 10 a.m, 
the soSwflakes being small, Suddenly, at 12h. 1am. p mp. they 
became 24 inches m length ;? at 12h. 14m. they had increased 
to 23 inches; and one flake that was caught measmed a3 inches 
by 24 inches, and was yf of an inch thick, At 12h. 16m. the 
flakes had mcreased in. size to 34 inches (and seveial measured 
were 4 inches across, and there were several larger ones not 
near enough to be caught); at 12h. 19m. they were somewhat 


less, and at 12h. 20m. though large, were not gigantic. For- 
tunatelp I was measuring and weighing snow at time, with 
two assistants, and had a number of glasses kept 


cold ready De cue of catching and Dan 
ing the snow upon these glasses. Asis when 
flakes are falling, there were soon rem npe though 
when the flakes were from aj to 3} inches, the majonty of the 
next sire were about 2 inches, and the. very -large flakes 
would be within 12 Inches of each other, A dozen of these large - 
flakes were caught, each on a separate piece of glass, Measured 
and removed under cover, my two assistants giving valuable aid. 
Of three of these flakes one yielded 14 drops of water, g second 
15, and a third 16 drops; &nd these were not the largest flakes 
seen ™ The water from seven flakes weighed & qugrter ofan ounce 
Within 2 or 3 grams, „The weight “of ten varied frdm 13 to 169 
each ; most of the flakes were about a third longer than 
one flake that was 34 inches long by 24 broad was esti- 
mated ore it touched the glass) to be 14 inch thick, when 
flattened by the force of its descent it wes 1 of'&n sch thick. 
The flakes were not a mass of broken pieces, bat were com- 
mainly of perfect crystals, and thee must bave been 
undreds of these crystals in each flake; they were clinging to- 
gether at every conceivable angle, though a much larger per- 
cen weie more horizontal than vertical. A teirestmal radia- 
tion thermometer, buried a fifth often inch within this gnow, 
marked a tem ure of 32° 4. ° 
The snow which fell dunng the last six minutes of this t 
stofm was just under óne-fifth of an inch in depth» and peded e 
*030 of an inch of water, falling at the rate SP r inch of water 
in three hours and twenty minutes (yieldiftg 1 inch of water from 
6 inches of snow). ` 
There was a great snowstorm here on December 27, 1886, 
which varied consideiably in places ngar to each other, +.4.— 


Amount of rain Depth of , Melted snow 
aod snow mow alone 
Inches 
Shirenewton Hall 1°55 7 097 
Denn Hil .. 1'07 5 O'7I 
t bue sien o 86 3 0'42 
Piercefield Park ss 0*96 4 — 


Chepstow (The Mount) 0:70 


The drifts above here are great, and a farge number of 


men are still engaged in c#tting through them. 

The following measurements will shbw the number ef inches 
"Lr Tho typadth was lone than the and the thickness less than th 
breadth ; or leas figttaned, and*curied over on ebo odycs 
* Beades these drops, the wetted glass shell count f.r two more drops 
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` 
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of snow required to field an infh of water from observations 


* taken here :— 
. 1886, 
for 1 inch of water); March 1, snow 7 irches, melted - 
-9 inches for I i 


January 4, 


January 7, ¢ inch, melted *030 (i e. 6 inches for 1 inch of weber). 
The damage done on December 26 was innsually great, the 
being very heavy, as much as 5 Mx. weight on a square 


snow 3i inches, melted '379 (i.e. 84 inches 


SLOW 


foot of a ceder-branch ; this, when moved hy the wind, caused 


much breakage: - 
Fanuary 5.—8Since sending Ay note yesterday I find that at 
* 


Chepstow and at Itton the sno 
e 


Shape aff nzo of snowflake 
rh 


a large dhes were attractel to them. eThe Hakezs were, however, 
whilst at a considerable distance from the groung 
e Severe dakts were sketched before they bas to melt, apd 
one of the sketches 1s sent as an illustration. glasses were 
at a temperature of freezing, and therefore it was some time before 
the snow melted, and not thoroughly so until they had been 5 
minutes in a,hod-house. 
Ri sd mi qus snowflakes folded over on the boat- 
d this curling over caused the thick lock observed. There 
was a slight zi in their downward comse of some 2° ora 
This storm esa over Chepstow, Itton, an Monmouth in 
county ; Wnewoods Green, Tidenham, and Dennil Hill, all in 
Gloucestershire, and Bath: in all of these places the flakes are 
en qf as the largest ever seen. One eco ndent at 
ow reports them as er than the hailstones 1n the storm 
of May 1848, which were larger than hens’ and brobg the 
shop windows, ad destroyed’ the glats of hot-houses near 
Chepstow. . E. J. LOWE 
Shirenewton Hall, near Chepstow 





. e Auroras 


THE account, in NATURE for -December 16 (p 159): of # 


bright cloud ‘emitting brilliant rays of li ; suddenly 
at Hamar, in Norway, on the nght of November 3, 

recalls the fact that on November 2 there was at Lyons, New 

York, an aurora which at one time during the ers connsfed 

entirely of detached luminous clouds, as was noted in NATURE 

for November 18 (p. 54) 

of the finest QUporas o 


It is stated that on November 4 one 
the year was visible at Throndhjem, 





Norway. M. A. VEEDER 
Lyons N Y., January 3 . e . 
` . 
‘e e A Solar Halo A . i 
Ix weather report issued on Friday ev= the 14th inst. 


a solar halo is recorded as « observed in Jersey uring the day.” 
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anuary 23,‘snow 2 inches, melted *063 (i.e. 33 inches 
(i.e. 
of water); December 26, snow 7 inches, 
melteds'967 (i.e. 7 inches for 1 inch ormat): i887, 

or I of water) ; 


arger than anyone 
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had before seen, so that probebly the storm had an extended 
area ; RAT events il was S miles braid. 

The present storm is a very similar one to that recorded b 
myself in January 1838, except that the lagest flakes in 1838 
did not exceed 2 inches. In that storm the flakes fell 
more rapidly and more dicularly. I then pointed out that 
large Heim fo were uced by two upper cgrrents driving 
the flakes together ; and afterwards, the largest falling wi 
increased velocity and more perpendi y : they were thus able 
still more to angment their dimensions by adding smaller ones 
to their bulk. This was well seen on Januay 7, when an 
estimate was made as to the velocity and of date descent. 
Not only were a number seen to be added as they fell upon 
them, but it was thought that femal! flakes when near to the 


(There were more of a sonou bat mmuler form to this than tbe more circular onas, though there were very mury more circular 
and lees indented.) e 


. 
Between noon and 42.30 I observed a very complete and well- 
defined halo, of radius about x/8, in this neighbourhood. It 
was not tibly tinted, but the duskiness o the interior, as 
compared with the clear sky exterior to the luminous ring, was 
ced than I ever remember to have noticed it on 
—so much as to compargon with the 
Solem quis dicere falsum 
J. J. WALKER 


more prono 
other occasi 
“curtain” @f the aurora: 
audeat |" ! 
Hampstead, N. W., January 15 





THE NATIONAL SCIENCE COLLECTIONS! 
II. 


25. REVERTING to this country, the “ Patent Museum," 

now under the charge of the Science and Art De- 
partment, is a collection of a peculiar nature ; and in order 
to explain its ongin, and the objects it was intended to 
serve, we may make some extracts from the Report of a 
Select Committee of the House of Commons, appointed" 
in 1864, to quire as to the most suitable arrangements 
to be made respecting the Patent Office, Library, and 
Museum. The Committee said :— 


The second point fo which your Commuttee directed 
their attention was that of the Patent Museum, having 
ri especially to its formation, s present state, ity 
relation to«the Patent Office and Library, and the nature 
of its contents, so as to render it practically useful. 

Your Committee found that the Patent Museum was 


forfhed by Mr. Woodcraft, the shperintendent OPS Pine, 


cations, by the request of the Cofhmissioners of Patents, 
and that ıt consists of models and machines belonging 
partly t& the Commissioners of Patents, partly to the 
Commissioners of the Exhibition of 1851, and partly to 
Mr. Woodcroft himself, and various private persons. 
. * Continued from p 254- . 
. 
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This collection has been exhibited since 1857 in the 
iron building at South Kensington. 

Your Committee are of opinion that the term Patent 
Museum (which is generally applied to this collection) 
tends to give an erroneous impression as to its character 
and object. e, 

Various suggestions have been made by witnesses re- 
specting the nature of a Museum connected with the 
mechanical arts, which may be summed up as follows :— 

(a) That it should illustrate the history of those arts 
by a collection of original machines from an early period 
to the present time. 

(b) it should exhibıt all known inventions respect- 
ing machinery and manufactures. 

(c) That ıt should show the present state of all machin- 
ery and manufactures. 

(d) Some of the witnesses suggested that the collection 
should be restricted to the machinery and manufactures 
of the United Kingdom ; whilst others proposed that it 
should be extended to those of foreign countries. 

fe) Some, in, proposed that lie collection should 
contain all the objects of each class, whilst others pro- 
posed that a selection only of the most important objects 
should be exhibited. . 

(f) There was no less diversity of opinion respecting 
the primary purpose for which any collection or exhibition 
should be m&de ; some of the witnesses considered that 
it should be for the purpose of conveying instruction in 
the mechanical arts, either in a cursory way to people 
who might visif the Museum, or to students in mechanics, 
or to persons desirous of applying themselves to the dis- 
covery of improvements in machinery and manufactures. 

(g) Other witnesses deemed the Museum chiefly desir- 
able for the information of persons intending to take out 
or purchase patents, in aid of the information afforded by 
booxs and specifications, to assist them in ascertaining 
whether the contemplated patent would be valid as a new 
invention. 

(&) On the other hand, two witnesses, Mr. Carpmael 
and Mr. Johnson, gave it as their opinion that for all 
purposes of the t law a museum of mfodels would be 
practically valueless. » 

Your Committee are of opinion that any special collec- 
tion of patented inventions made for the purpose of 
evidence, illustration, or record of patent rights is not so 
connected with a general museum of mechanical inven- 
tions as to render the neighbourhood of suchaa museum 
to a patent office and library, or law courts, necessary. 

It appears to your Committee that the chief purpose of 
a general museum is to illustrate and explain the com- 
mencement, progr and present position of the most 
important branches of mechanical invention ; to show the 
chief steps by which the most remarkable machines have 
reached their present degree of excellence; to convey 
interesting and useful information, e224 to stimulate 
invention. 

In forming an illustrative collection of inventions it 
would be necessary to adopt the principle of selection. 
This, however, does not appear to your Committee to be 
an*insuperable objection, especially as no one proposed 
to substitute models for specifications, which for all the 
purposes of administering the patent law would still have 
to be consulted, and bear the stamp of authority. 

Such a collection should contain a selection of models 
of moderate size, which should illustrate different depart- 
fhents of inventions“and also a selection of models of 
current patente@inventions. ° 


The Patent Collection, although it was placed in 

belonging to the South Kensington Musefm, 

remained in the hands bf the Commissioners of Patents 

until January I, 1884, when, by the “ Patents, Designs, 

and Trade Marks Act, 1883, ibani 47 Vict. c 57, it was 
transferred to the Science and Art Department. 
. 


The title “ Patent Museu” was never accurate ; the 
collection might with greater propriety have been called 
the “ Woodcroft Museum," from the name of the gentle- 
man, formerly Clerk to the Commigsioners of Patents, 


who originated the formation of it “It contains objects æ 


illustrating steps in the history of mechanical inverjions, 
and contrivances of importance and interest, without 
regard to whether they have been patented or not. 
Among these, for example, are the earliest locomotive 
and stationary steam*engines ; the first engine used in 
steam navigation the first Pepe ae ; Arkwright’s 
onginal spinning-machinery ; Sir Charles Wheat- 
stone’s original apparatas, showing a complete history of 
the various steps by %which he perfected electric tele- 
graphy; many of Edifbn's original elecfrical inventions ; 
some old clocks dating from 1325 ; and otheg objects of 
similar interest. , 

Inventions embodied 1n future patents may be added 
to this Museum, pursuant to Sections 41 and 42 of tHe 
Patent Act above mentioned. These sections enact as 
follows :— 


(41) The control and management of the existing 
Patent Museum and its contents shall, from and after 
the cémmencement of this Act, be transferred to, and 
vested in, the Department of Science and Art, subjett to 
such directions as Her Majesty in Council may see fit to 


ve. 

(42) The Department of Science and Art may at any 
time require a patentee to furnish them with a model of 
his invention, on payment to the patentee of the cost of 
the manufacture of the model; the amount to be settled 
in case & dispute by the Board of Trad . 


We do not consider it to be feasible to combine a com- 
plete museum of patented inventions with* æ methodical 
collection of objeats illustrating practical science, and we 
infer from the A a of Par aient in the provisions 
just quoted that this 13 the view taken in the recent 
Patent Act, which enables, but does not oblige, tke De- 
partment of Science and Art to acquire specimens of 
patented inventions. 

26. We conceive that ft will be useful for the cutators 
of all tle collections to bear in mind that tpeir primary 
ami indispeapable scope is to provide appardtus and 
specimens for the instruction given in the Normal Coll 
of Science, and for the teaching of science generally 
throughout the United Kingdom. è 

Cases may doubtless arise where the acquisition or 
reception of other objects may be expedient, in the 
interest of science or of the arts; but in these cases, in 
order to prevent the unnecessary occupation of space, we 
recommend that due regard be had to ae public 
collections elsewhere, so as not unmecessarily to duplicgte 
the provision fof illustrating science. . 

27. Referring now to the s required, we adopt the 
folloting figures giwen by the Reports of the different 
Committees, adding some estimates fog tff future where 
they have not been stated :— 


Space 
increas» of required 
Space now space re- at the 
quredin — end of 
ten years ten years 
bd Sq. ft. ‘Sq. f. Sqft 
Various science collections .. 37,000 3,000 40,006 
Naval models P 10,500 10,002 20,500 
Raiding construction . - 15,000 10,000 25,000 
Fish a ; .. 5,000  I,000 6,000 
Educati collection and library 7,500 1,000 8,500 
Mechanical collections . - 45,000 15,000 60,000 
TT . 





X 120,000 40,000 160,000 
In framing thar estipates, the Committees generally 
tgak, as the basis of their computation, top-lighted gal- 
leries 30 f€et wide, phich afferd a large amount of well- 
. e 
e ` 


` 


. galleries side-hghted, 
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lighted wall-spaceein propogtion to floor-area. But with 34 The buildings forming the southern range 4’, A, C, 
B, 


in which some part of the collec- 
tions must necessarily be: hóused, an increase of floor- 
area will be pees E i 
~ 28. In adopting these estimates, we think an indefinite 
series of demands for accommodation, involving an 
indefinite extension of space, ought not to be contem- 
plated. ‘The pleas commonly put forward for such exten- 
sion at the close of every Exhibition are the number of 
articles which are either offered gifts or are said to 
-merit acquisition. We think that mesit alone should be 
the ground of admission, and that even this ground must 
be subject, in the first place, t9 the consideration of 
space, and next, to that of sciemic arrangement If 
space is to be in any degree fhuited, and scientific 
ent to be maintained, it is evident that exclusion 
and depletion, as well as completion, must be kept in 
iew ; and that while the Department of Science an Art 
is left all possible freedom in determining what the con- 
tents of its collections shall be, ıt should strictly con- 
fined to the area which is represented to be sufficient for 
the future. 

In the due appropriation of this area we do not con- 
sider that, as a rule, and except in cases of jstoric 
interest, engines and machines of the original si should 
be acquir or even accepted on terms implying that 
they will continue to be exhibited otheswise than in 
models. 

29. Comparing now the estimates of space required 
with the area at present available, we find as follows :— 
The total available floor-space in the present buildin 
assuming,the Western Gallery, D, to be given up, and the 

building E to betgbolished, 1s 51,500 square feet. 

This 18 17,480 feet less than the collecfions at present 
occupy, and less than half what the Committees estimate 
for them when fairly completed. n 

Itis clear, therefore, that new buildings are absolutely 


PROVISIONS FOR HOUSING THE COLLECTIONS 


30. The second duty confided to us 1s :— 

Te suggest plans Pid ANE the collections in the 
existing galferses to t south of the Horticultural @ardens, 
or in galleries t& bs buslé s their, site, and dhe 
adjacent ground now the property of the Government. 

31. In considering this matter, we have had the valuable 
assistance of Mr. Taylor, the Surveyor to Her Majesty's 
Office of “Works, who has, in accordance with our sug. 
gestions, carefully examined the existing buildings, and 
pre sketch-plans and estimates to meet the circum- 
stances of the case. 

32. We have already referred to the land available. It 
is shown on the Drawang No. I., marked G, and coloured 
red, angi it consists of a plot of groundeto the south of 
the South Galleries A, B, C, containing 4 acres and 23 

e. 


uare s. : 2^ 
This land, Swell as the site and ground of the Natural 
History Museum to the south of it, was purchased by the 
Government, in 1864, from the Commussioners of the 
Exhibition of 1851, and the particulars of the transaction 
are fully set forth inethe Fifth Report of the Commus- 
me dated August 15,1867. - e 
33. In this Report (p. 31) the Commissioners say :— 

_ We have set forth in detail all the circumstances con- 
nected with the sale by-us to Her Majesty's Government 
of the site of the Exhibition of 1862, with E sanction 
of Parliament. and under the special conditfon that the 
site in question shall be permanently devoted to purposes 
connected with Science or the Arts.” 

This condition is fully and sjrongly carried into effect 
.in tpe deed of conv ce, which *s published as 
roe to the same Report; 5o that the appropriation 
of this land for the erection of a Science Museum i$ 4n 
strict comp iante with the conditiong of its acquisition. 
e e : e 


L] 


although not of first-rate character, will yet last in 
d order for many years to come, as vill also the 

estern Gallery D. 

We are, however, of opinion that a plan should be 
prepared to include the eventual reconstruction of the 
whole soutbein range. P 

But it should be a plan tapable of being carried out by 
degrees, as and when necessity demands. 

35. Drawing No. II. shows a ground plan of a design 
which fulfils these conditions. 

It provides for two three-storied buildings of orna- 
mental elevation, forming frontages (with returns) to 
Exhibition Road on the east, and to Queen's Gate on the 
west; and for plain tro-storied build adjacent to 
these east and west frontages. These buildings, together 
with the existing southern buildings (A, B, C) will afford 
the required space until the latter become unserviceable, 
and permanent structures have to be erected on their 
site. x 

These buildings would give room for the collections, 
with the necessary offices, for the Portrait Gallery, and, if 
desirable, for examination-rooms. 


MEASURES RECOMMENDED 
36. The measures we recommend are as'follows :— 


SECTION I.— 4 ltsration A Arrangements in the existing 


(a) Remove the collection from the upfer floor of the 
Western Gallery, D, and place it temporarily on the lower 
floor of the same building, and in A, B, or C. 

(b) Remove the Portrait Gallery into the upper floor 
of the Western Gallezy, D; this floor has been used 
during former Exhibinons as a Picture Gallery, and has 
given great satisfaction to the artists. This ery, as it 
exists, is more secure against accidents by fire than the 
building in which the pictures are now placed, and can 
be rendered, at a moderate outlay, practically incom- 
bustible. 

j Clear ouf the ground floor of thalWestern Gallery, D. 

Then usethis ground floor for examination-rooms 

en this 1s done, the entire Western Gallery, D, will be 

occupied, and none of rt will be further available for the 
collections. 

(e) Malle an opening through the wall which now shuts 
off the ceure building, C, so as to give an abproach from 
Exhibition Road to the western of the galleries, 
and thus do away with the unsightly gallery X. - 

) Proceed to arrange the fooms as they are set free. 

^) In addition to the access from Queen's Gate to the 

pound gallery in D, afford access to it from Exhibition 
oad through the Science collections. 


SECTION II.—A'ew Works to be undertaken 

37. The proposed new building is so designed that it 
may be carried out in separate portions progressively. 

The portion to be first und en should be on the parts 
mar L and L, with the temporary entrances, all 
coloured yellow on the drawing No. II. These buildihgs 
may be completed in about eighteen months, and are 
estimated to cost about 4352o which may be distributed 
over the financial years I 87, and 1887-88. ; 

Before the end of 1887, also, the option must be erer- ' 
cised of purchasing the central bailing, C. 

When the above-mentioned pagos of the ndf* 
building are completed, they will add available area 
of 28,700 square feet, which, with the areas already 
existing in the southern gallenes, will mak — A 
80,200 square feet. . - 

This will provide, for the Science collections, about 
11,000 feet more than they at present occupy, and it will 
admit of the Patent Museum being removed to the 
western side of Exhibition Road, and of the building E 

e . 
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being abandoned. At the same time the temporary 
appropriation of the Western Gallery, D, to the Portrait 

alery and the examination-rooms, will give them an 
advantageous increase of accommodation, Hence, by 
this first instqlment of the new works, a considerable 
improvement dn the present state of things will be 
effected ; but t space will still be much below what has 
been estimated as necessary by the Committees who have 
investigated the matter. 

38. e next portion to be undertaken may be the 
building with facades at the eastern end, marked M! on 
the drawing, and coloured red. This is estimated to cost 

1834, and it will furnish 33,750 square feet of additional 

OOr-Bpaae. 

When this is built there will be, in all, 113,750 square 
feet available, że. enough not only to accommodate the 
present collections, with some increase, but also to re- 
ceive the Portrait Gallery, and to provide examination- 
rooms, if required. 

As this time, therefore, there will no longer be any need 
to hire from the Commissioners of 1851 the Western 
Gallery, D, and thus an expenditure of 20097. per annum 
will be saved. 

39. The accommodation can afterwards be extended 
from time to time, as and when means may be voted for 


the purpose the erection of the other portions shown 
on rawing A IL, as follows :— : 


. bae o cost 
f : Square feet £ 
Interior building at the east end, marked 
N1, and coloured brown sb Sue, “oie 28,350 32,930 
Building with es at the western 
marked at, a coloured red ... ... 37,950 59,240 
Interior buldmg at the west end, marked 
N, and coloured brown "E 23,350 32,930 


40. The entire floor-space gained by the new buildings, 
when completed according to Drawing No. IL, will be 
157,100 square feet. To this must be added the space 
in the ing southern eries, which wil be assumed 
stil] to remain availfble. They contain, at present (as we 
have already stated), 51,500 square feet ; but, in the pro- 
cess of building the new erections, a portion of the old 
ones will have become absorbed therein, and the space 
will be reduced to 41,818 squarefeet. The totala ble 
space will thepefore amount to 198,918 square féet. 

The total estimated cost of the new work ¢hown on 
Drawing No. II. is 222,803} 

41. In submitting this Report to the Treasury, we 
desire to state to their Lordships that one of the prin 
considerations guiding us has been to prepare a plan 
which admitted of being executed in parts, but which, 
when completed, should suffice for as long a period as we 
think it necessary to foresee. We have taken as our 
starting-point the demand of 160,000 quare feet of area, 
and we have shown how it may be provided without more 
than a strictly temporary use of the Western Gallery, 
which does not belong to the Government. 

4g. We have been invited to ress an opinion as to 
whether there would be space, in the completed plans, to 

rovide for the collections now housed in the Museum in 
Jermyn Street, and the instruction now given there. We 
eve that there would be space for the purpose. 
We have the honour to be, Sir, 
*9' Your obedient Servants, 


FREDERICK BRAMWELL 
LINGEN 


- 
e 


WILLIAM POLE, 


maaf PY, J. F. D. DONNELLY à 
estminster, July 27,1885 ; 


, P.S.—Mr. Mitford dissents, for the reasons appéaring 
in a separate Report handed in by him on the ultimo, 
which, with other documents relative to it, is inclosed in 
the letter covering our Report. —F. B. ; L. ; JF. D. D. 
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TRANSMISSION OF POWER BY GOMPRESSED 
AIR 
A MOST interesting experiment is about to be tried in 
Birmi m. A Company, whose engineer 15 Mr. 
J. Sturgeon, has obtained Parliamentary powers to sugpl 
power from a central station by compressed air throug. 
pipes‘laid in the streets. The application to Pagliament 
was supported’ by the Birmingham Corporation, and the 
powers extend over an*area of between four and five 
square miles Ħ iset first intended to restrict operations 
to about one square mile and a half. This area will 
include twenty-three miles of main pipes. The central 
works are designed foe fhe production of 15,000 horse- 
porer of which the engfnes Bid down at“irst will supply 
horse-power. e authorised capital diture 
for the whole is 276,800/., of which 150,0004 vill be spent 
at once for the initial 6000 horse-power. In this journal 
we have nothing to do with the financial aspects of the* 
project, but we mention these figures to show that within , 
a short time We suem may be expected to be in opera- 
tion on such a e as will very fairly test its mechanical 
efficiency. At a recent meeting of the directors it 
was de ed to start Cleariag the ground and com- 
mencing the foundations for the central station at once, so 
that by next summer we may see considerable advance 
made towards the realisation of the project. 

This is the first time that an experiment of this kind has 
been tried in Bntain. Power is distributed from a central 
station at Hull by the hydraulic system, but transmission 
by air has hitherto only been tned in small installations 
at mines, quarries, in sinking piers, as at the Forth Bridge, 
and in tunnel-bormg. In mines and tungels it has very 
evident advan ın that it keeps up a Continual supply 
of fresh, cold air where ventilation is very mugh needed ; 
and therefore its updoubted success at the St Gothard 
works does not demonstrate its certainty of success for the 
distribution of power on a large scale to the workshops of 


a town where the wi aa is bearably pure ore- 
over, the pipe systems of these small initalldtionis ve 
not been sufficiently long and complicated to test in any 


severe sense the liability toe loss by friction, leakageeand 
variatio» of temperature. 

‘Fhe results gf the present. experiment will tfierefote be 
of the utmost scientifió value to engin and will be 
watched with corresponding interest No fairer field for 
such an experiment could be found than in Birmingham, 
which 1s marked out from all other towns by fheenormous 
number of its small workshops requiring minute amounts 
of driving-power, and the total turn-over of each of which 
is too to enable the owner to afford skilled tendance 
to his boiler and engine. In these small shops the power 
is required only intermittently bod pale e day. At 
times the engine may actually stand altogether for gn hotr 
or two, while it is only rarely that it is called to exert more 
than *à comparativel aral fraction of its power. 
Meanwhile the large loss due to furnace amirboiler ineffi- 
ciency—that is, to waste of heat by radiation and by hot 
gases passing up the chimney—goes on steadily at a pretty 
uniform rate. nder such circumstances, the advantages 
of erating the power at a great eentral station so 
evident as not to require demonstration. The question of 
chief technical interest is really as to whether the best 
means of distribution is by air, by water, by electricity, or 
by,cheap gas to be used in gas-engines. That question 
can only y settled by sive experiment. In 
peus the writer may indicate his own opinion that there 
ies in the future a magnificent field for enterprise on the 
part of the gas companies of e towns ın supplyi 
Gheap gas for heating and, the production o iechanical 
power, and it is moŝt decidedly theiz interest to improve 
th ciency and lower the prime cost of gas-engin: 

e site of the central works is a triangular plot of 


| ground adjoining Garrison Lahe, at the intersdttion of the 


e 
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London and Norfh-Westerl and the Midland Railways. 
The Birmingham and Warwick Canal forms one boundary 
of this plot. The fuel to be used under the boilers is gas 
obtained from Wileon's eight-hundredweight producers. 
Eighteen of Lane's water-tube boilers will supply six 
engimes to produce the 6000 horse-power aimed at at first 


Air is admitted to the furnaces through gridiron slidi 
shutters,by means of which the supply is d-regufat 
It mixes with the gas in a mixing-chamber immediately 


below the front end of the furnace. The roof of this 
mixing-chamber is an arch of perforatéd bricks, and these 
bricks becoming highly heated the mixed air and gas is 
raised toa high temperature before being ignited. No 
special means have so far been id necessary to 
pba rifk of lighting back into the mixing-chamber. 
e prodfction of gas in the producers is controlled by 
the Keam jet blown in at the foot of each. The steam for 
ese jets is supplied from a special donkey boiler. The 
whole of the steam jets are throttled down by the action 
of a governor that runs, so to in equilibrium with 
the air-pressure in the mains. e engine drives a small 
i p, which forces air into one end of a small cylinder, 
to the o end of seis AET air from the mains is ad- 
mitted.- If the nges in the mains above a&indard, 
the piston of this cylinder is moved, and this movement is 
communicated by suitable gearing to the throttle-valve 
regulating the steam jet to the ucers. The production 
of gas, and therefore the production of heat by its com- 
bustion under the boilers, are thus automatically 
in accordance with the requirements, so that the air- 
pressure in the mains is prevented from varying outside 
certain narrow limits, In connection with this ut of the 
scheme we mayWpoint out that it seems fo be a mistake 
not to throttle the entrance-areas for the aur to the fur- 
naces automztically and simultaneously with the on 
of the gas'supply. The chief advamage in using gas 
instead of solid: el lies certainly in the power of Fei 
perfect Cobana Prio amn ixture ang rere 
pornon oE of air to f is advantage is 
Ft e air supply is not diminished and increased simul- 
tanegusly with, and in the same proportion as, that of gas. 
We suspect'also that it will be*found desirable not to rely 
solely on the throttling of the steam blast as i iro 
inten ; the more and rapid action of a &le- 
valve between the producer and the boiler-furnace will be 
highly advantageous, if not necessary. By means of 
simple m ical ys, actuated either by the steam or 
by the compressed air, there can be no difficulty in con: 
trolling these three sets of throttle-valves by the action of 
a Kum d governor. , 

'The steam-pressure is to be 160 pounds per square 
inch. Each set of three boilers supplies an engine of 
1600 horse-power. The engine is of thg triple-expansion 
type ; fhe high., intermediate-, and low-pressure cylinders 
having the diameters 20, 30, and 49 inches, and a common 
stroke of"4&4pches. The areas of the three pistons are 
thus in the ratioser, 2], and 6. Tbe cranks are at 120° to 
each other. The high- and intermediate cylinders 
are steam-jacketed gt the sides. The low-pressure cylinder 
is not jacketed, but a novel arrangement of steam-jacket- 
ing ifs piston is adopted. The piston is hollow, ang 
steam is led into its interior by a tube which is parallel to 
the piston-rod, and moves to and fro through a stuffing 
gland in the cylinder cover, projecting into a larger tube 
screwed on the gland and supplied with direct frbm 
the boiler. The ent in favour of this ement 
is that side-jacketing of the low- cylinder involves 
a large absolute waste of heat t goes towards heatng 
the exhausfsteam as it leaves the cylinder on its way to 
the condenser ; this loss of heat bythe jacket steam beig 
noxieus, not only bedause itis pure but also because 
it raises the pressure against the piston. |. The ffesh 
steam in the hollow piston sweeps ower the inside surface 
of the cylinder just in front of the incoming working 
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steam, and thus heats the metal and prevents undue con 
densation of the working steam, while it is comparatively 
inactive in heating the back-pressure steam. In criticism 
of this argument, it may be remarked that towards the end 
of the stroke (during thelast quarter of M stroke) this 





piston-jacket surface giving heat to the -steam is 
greater than a side-jacket would offer. Fdf three-quarters 
of the stroke, however, it is less. 

Each cylinder is connected with the fly-wheel shaft by 
a cross-beam. Over each end of each beam stands a 
single-acting, air-com i linder of 26 inches dia- 
meter and 48-inch stroke. engine thus drives six 


of these air-pumps ; and, since the speed is ninety double 
strokes per minute, the volumetric capacity of the com- 
pressors of each engine is close on cubic feet per 


minute. 
The pressure in the mains is to be 45 pounds square 
inch above the atmosphere, and the deli m S dives aro ex- 
pected to lift a little before ires quarters of the compressor 
piston-stroke is finished. Thus the volume of air aom- 
to the above pressure delivered per minute 

each engine is taken as about 2000 cubic feet. 
, The ratio of pressures is 27 = 406, Thus, if the com- 


pression curve were isothermal, the valves would lift, as 
above assumed, at 75 of the stroke. If it Were adiabatic, 
this pressure ratio would correspond to a ratio of final to 
initial volume of ‘367, and the valves would lift at 63 of 


`| the stroke. If the curve lay exactly nfid-way between 


these two, or were according to the law go v -7*, the 
ratio of final to initial volume would be ‘31, and the valves 
would lift at of the stroke. In the latter case the 
volume deli would be ‘31 x 8000 = 2480 cubic feet 
per minute. Calculating simply from the product of this 
volume by 45 pounds per square inch pressure (f.e. from 
the work the air could do in an air-engine without clear- 
ance, without sad Saree und without more than atmo- 
spheric back pressure), this would give about 487 horse- 
wer delivered in the consumer's engines for ea ine 
eveloping 1080 horse-power at the ogntral station. Two 
indicator-cards taken from two air-compressing cylinders 
at Frood Colliery, near Wrexham, give very different 
results, possibly because one compressor was near the 
steam-engine cylinder, and was heated by it, while the 
other not. The com ion-curve from the one 
linder cprresponds with relation f «*v ^**5, while 
from the other corresponds nee v-*%, The latter 
curve is thus much steeper even the adiabatic, and 
would indicate that the air was actually heated by conduc- 
tion or radiation during its compression. Such heating 
could hardly have taken place to such an extent as to 
account for the above very high index, and the more pro- 
bable explanation is that the air was steam-laden as it was . 
taken in, and that the extra rise of pressure is really due 
to that of the st in the mixture consequent pn the rise 
of the temperature. i 
It is desirable to keep down the compression-curve as 
nearly as possible to the isothermal line, because by dging 
so the area of the compressor indicator-card, and "uie. 
fore the work to be done by the engines, is kept down to 
its minimum ; whereas no advantage can be derived from 
the increase of temperature obtained by adiabatic com- 
pression, because this is rapidly lost by cooling in the 
pipes long before the airis u in the air-engine it 
drives. It is worth noticing that, of the air 
from the compressors throügh valves which ` 
automatically lift when a certain designed pressure is 
nici this loss of power due to cooling in à is 
ected rather by a contraction of voimas than 
diminution of presswre. The decreasing-preasure gradient 
along the pipes is very small, and is due solely to fric- 
tional and viscous resistance to the flow, and to variation 
of velocity, consequent on variation of section. 
In ogder to approximate to isothermal cómpression, 
e . 
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Mr, Sturgeon ‘nas adopted m cooling arrange- 
ments for his compressors, irstly, the air used is all 
through the roof of the engine-house, and thus 
eating by contact with the boilers and engines below is 
avoided. It is filtered of deleterious dirt in entering 
through the r8ef Secondly, the com r cylinders are 
surrounded by wmple water jackets, t which a con- 
tinual fresh-water circulation is kept up. Thirdly, the 
delivery-valve—it is a single large disk of slightly er 
diameter than the cylinder—is made hollow, and 





it & cold-water circulation.is kept up, the water being | clearan 


spread out in a thin radial stream across the valve face 
over which the air flows as it leaves the cylinder. This 
cooing ae is supplied to the hollow valve through a 
tube sliding in a -box in the cylinder cover. A 
further development of thi stem would be a supply of 
cooling water to the face of the piston after the manner 
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that the steam is supp to te piston- of the low- 
engine cylinder; but thi ement has not 

een deemed necessary in the design as at present 


ai ae . 

e compressor piston-face travels a little beyond the 
position assumed by the flat face of this delivery-mlve 
when the latter is closed. During the momentary pause 
at thè end of the stroke, the valve therefore falls into 
actual contact with the piston-face, and the two descend 
together until the valve is landed on its seat. Thus the 
ce is reduced absolutely to zero. 

The suction-valves are somewhat similarly arranged so 
as to reduce the cl @ at the other end of the stroke 
toa small anon" The cooling-water is circulated 
by gravity from a tank giving a head of 20 feet. The 
water is pumped into this tank from the and the 
power spent in pumping this water is a partial sdf-off 
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against the economy resulting from the approximation to 
isothermal compression; but the power thus gained 
greatly outweighs the work t in this pumping. 

As at present designed, the air-pipes are of wrought- 
iron plate, riveted, but a new design for plate-steel tubes 
is being considered. The pipes areto be laid in concrete 
tunnels, which free them from all pressure of superincum- 
bent soil or paving, and will always be very accessible for 
eMmminationandrepaif? They are of 24 inchesdiameternear 
the central statiorfand diminish to 7 inches in thd smallest 
branches, The joints are given a small degree of flexi- 

ee os design they are formed by two angle- 
: veted to the outside ends of the two pipes, a hard 
rubber ring of circular section being placed between the 
oo thus e the flanges being drawn together 
by bolts. In another design a sort of double-socket 
eg picee covers the ends of both pipes for a few 
inches ; the tnd of each pipe has formed on it two gightly 
. e 


a © os” 
projecting ri and between these i9 poured, in the 
mo stabs, ongi a hole in the socket-coupling, a soft 


metal that ds di solidification. We rather doubt 
whether this last design will give suffigient tensive strength 
tq the joint Tensive strength is required simply 
because there are necessarily bends in the pipe here and 

The air is lied to the consumer through a register- 
ing* meter. is. meter is similar in construction to 
Beate’s gas Mhauster. It consists of two 


apad one 
inside the other. Both are 4 inches long; the outer one 
has a diameter of 14 and the inner a digmeter of 9j 
inches The outer one is fixed, and is furnishtd with an 
infet and an outlet opening.* e inner cylinder revolves 
freely on a fixed axis, distant 4(14 — 92) = 234 inches fway 
frogf'the ceptre of the outer case, so that the two cylinders 
always touch along a fixed le. Two stidin& shutters 
project from a slot through the centre of the revolving 
e 
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cylinder. By me&ns of a ph and a pair of sliding blocks 
running in circular grooves cut on the inner of, 
and concentre with, the fixed cylinder these shutters are 
drawn out and in fsom the revolving cylinder so as always 
to keep in contact with the fixed one. During one revolu- 
tionsthese shutters sweep through the meter a volume of 
aur about ‘17 cubic feet. 

This retation 1s reduced three times by weorm-gearing 
in being transmitted to the countg1-boz, so that a single 
dial with two concentric circular scales, which are read 
by two fingers like the hour- and minut&hards cf a common 
clock, is sufficient to register up to a million cubic 
feet. Fig. 1 shows this meter. 4[t 1s driven by a small 
difference of airgpressure betweegYhe inlet and outlet 

The Cofhpany intend to charge at the rate of 54. per 
1000 cubit feet at standard pressure of 45 pounds per 
square inch. If the air were used in an engine without 
expansion, without clearance space, and without back 
pressure above the atmosphere, this would carrespond to 
a cost per hour per indicated horse-po-ver of 

Go X 33000 X 5 n 1:53 pence., 

144. X 45 X 1000 
Under the conditions of actual practice the Mid calcu- 
lates that at the above rate of 54 per 1000 ic feet, 
assuming inteligent and economical management, each 





indicated horse-power will cost per hour from 24. down to 
as low as 1j4., excluding cost of engine attendance and 
depreciation, and interest on first cost of e. 

e standard pressure at which the air 1s sold at the 
above ence being 45 pounds per squar inch, a reduction 
of price per cubic foot has to be made if the pressure of 
the suppl be less than this pressuye. This is effected by 
introducing variable velocity-gear between the volume- 
meter and the dial-counter. s arrangement is shown 
in Fig. 2. 

The rotation is transmitted to a small roller on a spindle 
capable of sliding ia its bearings farallelly to its own 
axis. It dives a disk on the coun:er-arbour by rollimg 
contact. The end of the roller-spirdle is linked to the 
end of the tube of a Bourdon pressure-gauge. As the 
pressure rises, the roller is thus pushed nearer the ceptre 
of the disk, and gives this disk, therefore,qgmn in. ing 
fraction of a revolution per revolution of the roller. e 
roller 1eally lies between two sar but the one is “idle” 
and servesssimply to support the roller in pressing against 
the driven disk. e é 

is integrator ie wholly wrong “ principle, and it is 
badly designed in detail. The Poles has a rubber tyre 
round it, and therefore touches the disk at cifferent rain, 
and thus must rapidly wear away, Ewing to the want of 


a 
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pure rolling action at one or other side of its tread. The 
wearing might not be of mucà consequence in itself, ex: 
cept that ıt gradually vitiates the accuracy of the indica. 
tion , and besides, the velocity ratio 18 uncertain because of 
the contact talang place over a perceptible range of radius. 
There ought to be an idle roller between theelisks opposite 
the dnving roller, and both disks ought tag be pressed ın- 
wards by springs, instead of one only. But the chief 
defect 13 1n the principle of the construction, which does 
not make the dialandication proportional to PV as it 
ought to do If Æ, be the disk radius at which the roller 
would stand when zero pressure existed in the Bourdon 
tube, and if C be the inward movement per pound per 
square inch rise of pressure, end if r be the radius of the 
roller, then at pressure P the contact radius on the disk 
will be A, — CP, and the fractional revolution of the disk 


per revolution of the roller 1s RUP 'This is not pro- 
portional to P as it ought to be. Its differential co- 
efficient with respect to P should be constant, whereas ıt 
s Cr 
eally — ,———— — 
TY R= CB 
be substituted ; that is, the volume-meter should be 
geared positively with the disk, and the disk should drive 


The converse gearing ought to 





F10. 3. 


the roller, the point of contact for zero pressure coinciding 
with the centre of the disk. It also seems a pity, when 
a Bourdon tube that measures the pressure exists in any” 
case in the meter®that its measurement of the pressure 
should not be made visible by the simple addition of a 
pointer and graduated dial. 

The registrations of all the meters in the whole district 
are telegraphed to the central station and added up on 
one large central counter, so that the engineers in charge 
may have means of continually companng the actual 
consumption with the duty of the engines, known from 
ordinary engine continuous counters, and of detecting any 
serious leakage that might cccur in consequence of break- 
age of a main or branch pipe. Thewelegraphing apparagis 
is shownein Fig. 3. The counting disk w divided into ten 
equal divisions, each representing 1000 cubic feet, by 
small metal projections. As these come cessively 
uftderneath a contaci-maker, they allow the 
current, which moves the fingtr of the central counter 
through a corresponding drvision. One main wire, with 
branches to the separate meters, 15 sufficient for the whole 
district, the earth return being used. As the counter-disk 
moves sld'wly, special mears must be takeneto break the 


] 
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contact instantaneously after it is made ; otherwise all but 
one of the indications of several meters, whose times of 
contact with the tooth on the disk overlapped, would fail 
to be registered at the central station, and should the 
stoppage of any one engine in the district happen to 
occur while tejs tooth of its meter was in contact the 
whole registerigg appaiatus would cease to act for an 
indefinite time. 

The contact-breaker is shown in Fig. 3, at the left-hand 
side. The momentary current caused on making contact 
magnetises an electro-magnet, which, by attracting its 
armature, draws the contact-maker (which is mounted on 
a piece of watch-spring) past the tooth into such a position 
that it catches behind a small plate of 1nsulating material 
at the back of the tooth, which prevents ıt springing again 
into contact with the latter when the armature of the 


E pn is released. 

ig. 4 explains the calculation of the thermodynamic 
efficiency of this mode of transmission of power. It 1s 
drawn for unit volume of atmospheric air drawn into the 
alr- ps. The pressures are reckoned ın atmospheres. 
ABCDE is the indicator-di showing the work done 
by the compressor-pump. The compression-curve CD 13s 
taken according to the law ý œ v7! ! because it seems pro- 
bable that this index may be reached with the efficient 
water-cooling system adopted. The suction-line AB is 
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pressure. The 


taken wy atmosphere below 
C; thus DF 15 


oper 
point F 1s taken on the same isothermal 
the loss of volume consequent on the air cooling in the 
pipes down to ERSE pen temperature. e dia- 
gram EF GH 1s the indicator-diagram fèr an engine driven 
y the air without loss of initial pressure below the com- 
pressor p without clearance, without expangfon, 
and with a back pressure Iur DR above atmo- 
mene pressure. The same back pressure 1s used for all 
e other é diagmms. The diagrams EFIK'H, 
EFLMH, andsEFNH are diagrams for engines with 
similar conditions, and with ratios of expansion 14, 2, and 
24; that is, with cuts off, 1, 4, and ?, the last being that 
that brings the final piggsuie down to I4 atmosphere. 
The expansion-curve F@LN is taken awadiapatic. If 
i atmosphere be lost in frictional and viscous resistance 
to flow through the pipes, by obstructions at bends, 
through meter, &c., or by sudden change of section of 
pipe, then the admission line 1s lowered to P Q. The» 
efiect of clearance 18 to cut off a part of the diagram by a 
vertical line at the left-hand end. This vertical line is not 
drawn in the diagram, because its position varies with the 
grade of expansion employed In calculating the following 
results the clearance has ın each gase been taken a3 xy the 
volume Vf the cylinder. The area of the compressor- 
diagram 1s 16, and the efficiency is in each case obtaified 








Pressure in Atmosphere 
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by dividing the engine-diagram area by r'Ó, and mult- 
plying this quotient by fy. This $$ is the ratio between 
the com r-diagram and that of the central station 
engine which drives it, the mechanical inefficiency of this 
central plant being taken as js. The results are most 
clearly shown in tabular form. 


Table of Efficienctes of Transmissiongof Power by Air 
compressed to 45 pounds per square inch 


Efficency 
Rato of expansion (= ï ij 1 at 

No loss of initial pressure 
No eleerance "45 .. 758 67 72 
Back pressure I'I atmos. 
i pressure 3'8 atmos. 

o clearance "ua 6. 754 64 . 69 
Back pressure I'I atmos, | 
No loss of initial pressure 
Gipsrance ys. vol. of cyle '39 .«. ^50 .. 757 '60 
Back"pressure 1*1 mos. . 
Initial pressure 3:8 atmos 
Clearance yy vol. of cyl. 36 0. AT BA '57 

e I'I atmos. . 


The last two sections ‘of this table comprise the limits 
of practicable results. The highest efficiency shown is 60 
rcent This could only be obtained by avoidirfg abso- 
utely all loss of pressure between compressors and air- 
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engine. This can hardly be accomplished even ifthe engine 
be situated close to the central works. It need hardly be 
pointed out that the expansion will not usually be canied 
so far as to brng the working pressure to near equality 
with the back pressure ; 1n fact, to do so 13 decidedly very 
bad practice, and does not lead to e€onomy in the brakg- 
power, especially when depreciation and interest $n first 
cost qf the engine 1s taken into account. With good 
management, from 30 to 50 per cent. efficigpoe may be 

expected. s 
ln a paper read by Mr. Sturgeon before the British 
Association last summer, he gives & table of calculated 
efficiencies ranging from ‘32 to ‘84. These calculations 
include allowances of 2 per cent. for” valve-resistance and 
léakage past compressor-piston ; 13 per cent. for leakage, 
friction, and wire-drawing in the pipes; and 8 per cent. 
for clearance and back pressure in the consumer's engine. 
Exeept the last, these allowances are much more liberal 
than those fiit have been made in calculating the above 
table. On the same basis as ours have been made, Mr. 
Sturgeon's calculations would have given considerably 
higher figures than the above ‘32 to Butthe higher 
figures in Mr. S n's table are obtained by dog ida 
that the consumer heats the air by* a gas-stove, before 
pagsing itinto his engine, up to temperatures from 212° F. 
F. *How the resulting-figures can þe in any sense 
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called « efficiencies” it is difficult to understand. The | generally displayed in selecting worthy local objects, such jas 


consumer is sufposed to®upply a large extra amount of 
power at his own cost by gas to beat the aur, 
and it seems an extremely evident misuse of the word 
* efficiency ? to apply it to the ratio of the diagram so got 
to the diagram of the central station engine. By a little 
mere liberal ing of gas, the efficiency obtained by 
this method could quite easily be made higher than unity. 
On thessame punc pie we might calculate the efficiency 
of a steam-engine by taking te ratio of the indicator- 
card from the steam cylinder to that from the feed- 
pump that supplies water to the boilêr, and thus obtain an 
efficiency of, let us say, 50,000 per ceat. This is a reducito 
ad absurdum of the method calculation which is 


perfectly legitignate and logical.e R.H. S. 
e 
—s 
THE CLASSIFICATION OF THE CAECILIANS 
. ]5 a paper on the structure aad affinities of the 
. Amphiumidz, published in the newiy-issued of 
the of the American Philosophical Society 
(vol xxiii No. 123), Prof Cope hes put forward some 
views as. to the position of the Cecil ians or Apodous 
Batrachians in the Systema Nature, which are worthy of 
cayeful consideration. The Cecilians, Prof. Copé observes, 








are gen ed as re ting a distinct order of 
the Batrachian which the name ' Apoda,” or 
“ Gymnophiona.” e definition of thıs order given by 


Mr. Boulenger in his recently published Catalogue of the 
specimens of these animals in the British Museum is: 
“No limbs; tail rudimentary; males with an intro- 


mittent copulato ; adapted for burrogring.” Of 
these diünlides Diot CoL maintains that not ono is: of 
ordinal value. “‘‘ The tail in some Cee@ilians is distinct. 


The intrgmyttent co tory o in such jes as 
Dermot ki an IAE pipe: ind Her$ete 
ochrocephala is not a special organ, bur merely the everted 
cloaca. The hard papille observed Gunther in 
Ichthyophis giwiinosws are wanting in the above-men- 
tiorftd species, and the protrusion of the cloaca is per- 
formed by two special muscles.” í 
As regards the absence of mbs in the Cæcilians, Prof. 
Cope points out that the extremely rudimentaryecharacter 
of these @rgans in Amphiuma is well known, and.that 
their non-existence has no greater claim tb be considered 
as of ordinal value in the Batrachians than in the adjoin- 
ry cr of Reptiles, where it is in sorne cases not even a 
i y9 character. Looking to these facts, Prof. Cope 
roposes to unite the Cecilians with the Urodele 
hians and to class them only as a family, 
"5 iide," connected with the more typical forms of 
me gronn through the Amphiumidze 
essrs. Sarasin, who have recently published a most 
It g account of thejr observatiaas on the develop- 
ment of a species of Cecilan in Cevlon,! seem to have 


come tq nearly the same conclusions as to the «€orrect 
r. D of this group of Batrachians. 


NOTES 

Thx Prince of Wales has requested the President of the 
Society to join the Committee appointed to advise on the dni. 
tion of the proposed Imperial Institute. 

Wx have referred elsewhere to some of the pcssible results of 
the meetings held last week in favour of the Inf¥erial Institute. 
Some very striking features which have been developed in con- 
nection with this movement during the last week are, first of all, 
the considefable desire which has been evinced to enrich various 
localities "with some Jubilee memorial, and, again, the wisdom 
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museums, improved science schools, and the like. AN this of 
course is admirable and entirely to be applauded, but believing as 
we do that there is a posaibility of the Imperial Institute, if , 
properly conducted, doing more good for the future development 
of science and commerce in Greater Britain than any other single 
on cen possibly effect, we hope gbat it will not be 
starved in favour of merely local objects. We hear that the women 


of England have already subscribed a noble sum. This no doubt. 


Her Majesty will hand over to the Institute, if it 1s organised so 
as to command the confidence and respect of the various leaders 
of opinion in this country and in the colonies. 


MANY of our readers will attach much importance to Colonel 
Donnelly's letter, which appears in another column. A large 
increase in the number of students anxious to enter the Normal 
School of Science and Royal School of Mines was of course to 
be expected, and we are glad that this influx has induced the de- 
partment to take steps to increase the accommodation, and at the 
same time to insist upon one of the best possible fofms of 
entrance examination; a strict inquiry,namely,into the educational 
history of each candidate for admission. 


Tue Norwegian Government has piesented a Bill to the 
Storthing for fixing a standard time for the whole of Norway, 
The standard time proposed is Greenwich time" sss one hour. 


Mg. W. BALDWIN Spencer, Fellow of Lincoln College, 
Oxford, has been appointed to the Chair of Biology in the 
University of Melbourne, and will leave England in about three 
weeks, “Mr. Spencer distinguished himself "lately by his 
important memoir on the pineal eye in lizards. 


A NUMBER of eminent men of sclence have addressed a 
memorial to the President, Vice-Presidents, and Council of the 
Royal College of Surgeons of England, suggesting that the 
legacy bequeathed to the College by the late Sir Erasmus 
Wilson might with advantage be devoted to the establishment 
of an institutign having for its object ‘‘ physiological and patho- 
logical research.” It is pointed out the want of such an 
institution in Efgland has long been felt, and more especially of 
late, when we have had to look to Berlin for information respect- 
ing tubercle, and to Paris for experiments on the prevention of 
hydroph - Thatthe Government will do, anything in the 
matter n@ one is so sanguine as to believe; And it is hardly 
more probeble that the want will ever be supplied by public 
subscription. There is, therefore, mach to be sald for the pre- 
sent proposal, and the authorities of the College of Surgeons 
will, no doubt, give it due attention. It seems strange that in 
London there should be nothing like the splendid laboratories 
which exist not only in the capital cities of Europe, but in com- 
paratively small German towns, such as Bonn, Strasburg, and 
Leipzig. . 

UNIVERSITY COLLEGE, Liverpool, has reason to congratulate 
itself on having some remarkably generous and enlightened 
friends. On Tuesday last it was announced at a meeting ef the 
College Council that Mr. Thomas Harrison, shipowner, of 
Liverpool, had endowed the Chair of Engineering with 10,0097. 
Only a few weeks ago Sir Andrew Walker, also a citizen 
of Liverpool, gave 15,0007. to build Engineering Laboratories. 


On Thursday last the honorary free?fbm of the City of Lonffbn 
was upon Mr, H. M. Stanley, Ya recognition of his 
services as a traveller and explorer in Africa,- The presentation 
yeas made at a special meeting of the Court ee em 
in the new council chamber at the<Guildhall The City - 

berlein, in making the presentation," referred to ''the remark- 
able development of journalistic enterprise during the Victorian 
era," observing that Mr. Stanley was the first member of ‘‘the 

. 
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class of special travelling and war correspondents" whom the 
City had enrolled among its freemen. Mr, Stanley was evidently 
much pleased by the honour done to him, and declared that it 
would stimulate him to further exertions. After luncheon at 
the Mansion House, he spoke of the various routes which have 
been proposed for.tRe expedition for the rellef of Emin Pasha. 


Mr. ALFRED RUSSEL WALLACE lately delivered, at Boston, 
U.S. A., a course of.'' Lowell Lectures.” He proposes to make a 
Western tour, in the course of which he will lecture on, among other 
subjects, ‘‘ The Darwinian Theory: What it is, and How it is 
Demonstrated,” '* The Origin and Use of the Colours of Plants,” 
‘The Permanence of Oceans, and the Relations of Islands and 
Continents," and ''The Biological History of Continental 
Islands, Recent and Ancient” Mr. Wallace 15 thought by the 
Amencans to be a moie effective speaker than moet of the 
eminent Englishmen who have lectured in the United States. 


Tux Indian Survey Staff seems to be considerably undci- 
manned. The Government of the Straits Settlements recently 
applied to the Government of Indis for an experienced officer to 
advise them on the way of placing the system of survey in the 
colony on a satisfactory footing. As no qualified officer on the 
forme: estabhshment was available, Mr. J. B. N. Hennessey, 
now on the ietired list, was offered the duty, but as he declined 
it the Straits Settlements Government had to be told that the 
Government of Indi could render no assistance on a work so 
necessary to the development of the colonial resources, and likely 
to be of so much service to science. 


A MOVEMENT is on foot at Gothenburg for the founding of a 
free University in that city. A large sum of money has already 
been subscribed. 


THE 1esults of the new censuses of France and Germany show 
a marked falling-off in the rate of increase. In the case of Fiance 
the rate of increase was low enough before ; now it threatens to 
stop altogether, and.in many departments there hat been a con- 
siderable decrease. The addition to the populatiqn in five years 
has only been 213,857, bringing the total up to 37,885,905. 
This is equal to an annual rate of only ‘I per cent. per annum. 
Germany is not quite so bad, but the rate of increase between 
1870 and 1880 ws abnormally high. The populatioó by the 
latest returns is 46,844,926 as compared with 45,234,061 five 
yeais before; giving an annual rete of increase of 771 per cent. 
pet annum in 1880-85, as compared with I'I4 per cent. per 
annum in the previous five years. 


Tue Lleutenant-Governor of the Punjab has proposed to 
the Government of India the establishment of a University at 
Allahabad, and has furnished a scheme for gch an institution 
in the capital of his province. 


AT the afternoon sitting of the Association for the Improve- 
ment Geometrical Teaching, held at University College, 
on the 14th inst, the President (R. B. Hayward, F.R.S.) ın 
the chair, the Rev. G. Richardson; of Winchester College, 1ead 
a paper on the teaching of modern geometry, in which he indi- 
cated the lines which, in his opinion, a Syllabus on the subject 
should follow. The draft, which covered an extent of ground 
toorest, we think, for oidtnary school-teaching, did not consist 
of a bare enumerationmf the subjects of sections and chapters, 
bat was rendered very interesting by the quant humour which 
ee pervaded the whole, The Rev. J. J. Milne 
& short note on a part of the above subject, which 
had been omitted by the previoas speaker, viz, the modern 
treatment of maxima and minima; his stiong point wgs the 
light to be derved fron symmetry in the search for cases of 
maximum and minimum Mr. G. A. Storey, A.R. As, read a 

+ e. 

* 


paper on ‘‘ Geometry from th iss Point of View." In this 
thewriter introduced Euclid and A pelles in converse, and showed 
the agreement which exists between the puely geometrical 
method and perspective. The paper was ill ed by numerous 
drawings of triangles, squares, and cubes. A rief discussion of 
the several papers followed, and then Mr. E. M. Langley con- 
municated a very simple proof of Feuerbach's theorem (that the 
nine-point chcle touches the in- and ex-circles of the trigngle). 
We may retuin to the consideration of one or more of the above 
papers when they have bgen printed in the Association's Report. 
Upwards of twenty new members were elected. 


Wer have received a band-pgok enhtled ** Through the British 
Empire in Ten Minutes wish C. E. Howard sincent, Esq., 
C.B, M.P.” It is intended to accompany a walltmap on 
which Mr. Vincent has brought together a large amount of ug 
fal mformatıon about the British Possessions. In his hand-boo 
he glances at the leading characteristics of each of the great 
groups into which the Empire beyond the seas is divided. 


A STATE weather-service for Pennyslvania is to be formed 
at Philadelphia by tHe Franklin Institute, The State Legis- 
lature will tg petitioned for an appropmation of 3000 dollars for 
instruments and pnblicatons, and it seems to be assumed thay 
10 reasonable a request will be readily granted. 


THE Ameiirans also have a Society for Psychical Research. 
The Society proposes to issue the next number of its Proceedings 
as soon as sufficient material can be collected. Apparently it 1s 
not quite so easy to get starting evidence of the ** psychical” 
kind m the Nw World as in the Old. 


DxscrIBING m an*American medical jou nal &. influence of 
the recent earthquake shocks in Charleston upon the „health of 
the inhabitants, Dr. F. ePeyre Porcher, of that city, says that 
many persons experienced decidedly electrical disturbances, 
which were repeated upon the successive recurrence of the 
shocks. These disturbances were generally accompanied by 
tingling, pricking sensations, like ‘‘ needles and pins,” affecting 
the lower extremities One gentleman was completely relieved 
of his rheumatism ; another, who for months was nervous, 
depressed, and entirely unable to attendeto business regained 
his former activity tind energy. 


AN interesting sketch of the great Serpent Mound in Ohio is 
given in Science by Mr. W. H. Holmes. It is m (he porthern 
pert of Adams County, somewhat remote from frequented routes 
of travel. The entire body of the serpent and the peculiar fea- 
tures of the enlarged portion are all distinctly traceable, and 
leave no doubt in the mind, Mr. Holmes thinks, as to ther 
artiGcial character. He is decidedly of qpinion that the work 
should be classed anfong the products of the religion a the* 
aboriging] races. 

e 

Mx. J. H. STEWART LOCKHART, of H ong, has 
addressed, on behalf of the Folk-Lore Society of England, an 
appeal in the English and Chinese languages, through the press, 
to students throughout China to co-operate in investigating the 
folklore of that country. He points ont that no attempt has 
been made to deal with this subject as a whole, the work done 
zo far being for the most part of a local cha:gcter. He now pro- 
poses to obtain collections of the lore peculiar to different parts 
of the empire its dependencies. Each collection, he goes 
on, while in i highly instructive, will be chiefly important as 
forming a link 1n the chain of facts from which a general account 
of the folk-lore of Ching may be deduced. The Chingse version 
of the appeal is intended for cucalation amongst natives, who, 
** experience shows, evince a great interest “in the subject when 
once. fhey comprehend its aims and objects.” Competent 
scholars are scattered over the greater part of «Ching, and, as 
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Mr. Lockhart gays: ‘If A@villmg helpers can be found to assist 


in the work of collection, the success of the scheme is assured. 
Failure can only result from want of co-operation and support.” 


IN à paper entitled ‘‘ Thirty-six Hours’ Hunting among the 
Tgpidoptera and Hymenoptera of Middlesex,” reprinted from 
the FYournal ef. Micrescopy and Natural Scunce, Mr. Sydney T. 
Klein pas some interesting notes on the best meth ds of captur- 
ing Lepidoptera, He has found ij very useful to take advantage 
of “the attractiveness of the ladies among the Lepidoptera 
gentry.” To those who have not had* experience, or have not 
persevered in, this art, he says, the result is truly marvellous, 
and will sound very much like g¢gfairy tale. The good taste 
possesseg by the males of Lepidptera is shown to the greatest 
perfectign among the Bombycide. On several occasions, when 
ag botanical excursions in Hertfordshire, Mr. Klein has taken 
with him a female of Bombyx quercus, or other Bombycidse, fresh 
* from the pupa; and, in a wooded country, provided the sun 
was hot and a gentle breeze blowing, he was certain of having, 
within ten minutes, a dozen of the opposite sex flying round 
him, and from time to time even settling on his shoulders or 
hands On one occasion, after remaining, as an expenment, 
for some time on the same spot, he counted over fifty of these 
firge moths within fifty yards. 


NEGOTIATIONS are being carried cn if Denmark for the 
"holding of a Fisheries Exhibition in Copenhagen next year. 


AN enthusiastic fish-culturist is trying to introduce scaleless 
fiskes into English fresh waters. In a lecture on Fish, lately 
deliveged at, Worcester, and now published, Dre Francis Days 
C.I.E., exp his belief that they wijl prove worthless for 
sport, almost, if not entirely, useless as food, and dangerous to 
handle on Éccount of the spines with which they are protected. 
These fishes delight to eat other forfns of fish-life. ''I ob- 
tained," says Di. Day, “a specimen of a common Indian cat- 
fish at Madras, which I placed in an aquarium that contained 
sine carp. It rushed at one of my poor little fishes, and, 
before I could interfere, seized it by the muddle of its back and 
sifbok it until it was dead, as & dog kills a rar." 


e 

A theemonthly meeting of the Council of the Sanitary Assur- 
ance Associaton on January ro, the Sanitfry Registration of 
Buildings Bill was re-considered. A report on the draft Bill 
was submitted, with several clauses re-drawn. The Bill was 
further ftn Énded, and ordered to be printed fo. final considera- 
tion-at the next. meeting of the Council It ıs proposed that 
the new Bill shall be compulsory with regard to schools, hotels, 
asylums, hospitals, and lodging-houses, aad Clause 6 has been 
made much more shingent in the matter of qualification of 

e persons entitled to go sanitary certificatgs. 


BARON VON MUELLER, who retains the office of Government 
Botan the colony of Victoria, 1sabout to issue a series of 
plates with desgriptions of the acacies (wartles) of Australia. 
The work will be similar to the ‘‘ Eucalyptographia," probably 
the best and most useful of his publications. For diagnostic 
purposes he makes of two characters hitherto overlooked, 
viz. the number of divisions in the pollen-mass and the pogition 
of the seed. The retirement of Baron von Mueller from the 
direction of the Botanic Garden, some few years since, hag 
-enabled him to devote more attention to scientific botapy and 


its applications to practical parposes. v ` 


Dr. GILES, who was attached as scientific member to the 
Chitral-Kafirstan Mission, 1s now stated to be in Calcutta, en- 
gaged in writing a report on the geology of that region. e . 
*CarT. PEACOCKE, R.E., is said to be preparing a report, 
with sketches, of his exppriences with the Afghan Pbtndary 

.Commisfion. : 
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On Thursday évening last the Society of Telegraph-Engineeis 
and Electricians held the first general meeting of the session of 
1887. Su Charles T. Bright, the new President, delivered an 
address on the himory of the electric telegraph. Speaking of 
the progress which has been made snce tbe property of the 
Telegraph Companies was bought by the e, he said that in 
1870, when the transfer was completed, there were 48,378 miles 
of land wies, and 1622 miles of cable wires (irrespective of 
railway wires), connecting together 2483 telegraph stations. 
Now the Post Office has 153,153 miles of wire (Including sub- 
marine wiies) n communication with 5097 offices. In addition, 
the railway companies have 70,000 miles of wire, making a 
total of 223,153 miles. 

THE additions to the Zoological Soclety's Gardens during the 
past week include a Red-fionted Lemur (Lemur rufifrons d) 
from Madagascar, a Verret Monkey (Cercopithecus lalandii d) 
from West Africa, presented by Mrs. Pawelzig ; a Patas Monkey 
(Cercopithecus patas 9) from West Afnca, presented by Mr. 
George Ellis; a Common Otter (Zsira vulgaris), * British, 
purchased. 





OUR ASTRONOMICAL COLUMN 


NEW VARIABLES IN CYGKNUS.—À new vuiable of the 
Algol type (D.M. + 34°, No. 4181, R.A ,*1887°0, 20h. 4 
3a's&, Decl 34' 13 sg’ 5 N.), has been discovered by Dr. 
Gould. Its period 15 about three days in length, and it varies 
from 7'I m to 79 mag. A minmnuwn occurred at about 
Ioh, 19m. G.M.T. on January 17 This discovery raises 
the number of stars of the to eight, the other seven belng 

l, period a'49d. ; A Iaun, 3 950.5 S Cancri, 9°48d. ; 
3 Libre, 4'3ad. ; U Coronm, 3'45d ; U Cephei (D.M. 8r, 
Re. 2'49d ; and U Ophiuchi (DM + 1°, No. 3408), 
o 


Mr. S. C. Chandler, Jun, in a note in Gould’s Astronomicas 
Journal, No. 148, calls attenuon to a new short-period variable 
very close to the above. This star (Lalande 3, RA., 


1875°0, zoh: gaa. 3072s. ; Decl 35° 24"°6 N.) varies from 
6'3 m. to 7'0 m. m a little over fourteen days, the increase 
occupying gbout four days, the decre@se ten days, with a halt m 
the latter t midveay of its course. Mr. Chandler gives foi 
first element’ of the star, 1886 October 3:60 G.M.T. + 
142-04 E. 


NEW Mrvor PLANET.— Prof. C. H. F. Peters, at Clinton, 
disco a new minor planet on December 22. This will be 
No. and the forty-sixth discovered by Pfof, Peters. 


A New METHOD FOR,THE DETERMINATION OF THR 
CONSTANT OF ABERRATION.—In the Comstes rendus, tome 
cay, No. 1, M. Loewy explams how the principle of his 
method of determining the amount of astronomical refrac- 
tion (NATURE, vol. Ixxii 303) can be applied to the 
determination of abenation alo y means of the two re- 
flecting surfaces forming the double mirror placed in frpnt 
of the object-glass of an equatorial, the images of two star 
situated in @ent parts of the sky appear, in the field 
of new, mde by mde; their ar distance is then to be 
measured in a known direction. To obtain the amount of aber. 
ration it 15, of course, necessary to measure a properly choser 
pair of stars at successive The first observation is to be 
made when the stars are at the same height above the horizon, 
and the second, after a certain interval, under similar conditions 
The comparison af the two measures will give a multiple value 
of the aberration which is independent of instramental errors. 
By a proper choice af the angle of the double mirror employed, 
of pars of stars selected for measurement, and of the circum: 
stances of observation, M. Loewy cCBntends that, by attentsn tc 
the details which he specifies, a mor® accurate value of the 
constant of aberration can be obtained by his method m ar 
interval of thres months than could be deduced by the method: 
hitherto in vogue, liable as these are to systemati 

THE MADRAS OBSERVATORY.—In his Report for the yea: 
1885, Mr. Pogson states that the volume of telegraphic longi 
tude determinations in India „and the two volumes of hourly 
magnetica] observations made at Singapore between 1841 anc 


i 1845, a&d at Madras between 1851 and 1855,evhich were men 
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tioned as ready for issue in the last Re were distributed in 
1885. Mr. Pogson’s attention was chiefly directed, during the 
year, to the necessary preliminary in ons for the publice- 
tion of the meridian-circle observations from 1862 to the present 
time The formation of the star ledgers and the deduced 
catalogues of mesa, positions for each were completed for 
the years 1862, 1862, and partly for 1 which will form the 
fust of the eight volumes about to be published. The star 
ledgers for the next three years—1865-67—re also in progress, 
for the second volume of the series, Except for time observa- 
tions and determinations of ons of a few comparison stars 
for equatonal observations, the meridian-circle will be little used 
until the papules of its past results is accomplished. Only 
352 complete positions of stars were determined in 1885, making 
52,074 during the past twenty-four years. A few observations 
of minor planets were made with the equatorials during the year. 
We are glad to find that there 1s at a prospect of the 
publication of the Madras meridian o ions, the long 
delay in which has been a serious blot on the fair fame of the 
Observatory 





ASTRONOMICAL PHENOMENA FOR THE 
` WEEK 1887 JANUARY 23-29 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on January 23 
Sun rises, 7h. 54m. ; souths, tah, 12m, 4°48. ; sets, 16h. 30m. ; 
desl on meridian, 19° 27 S.: Sidereal Time at Sunset, 
rm, . 
Moon (New, January 24) rises, 7h. t4m ; souths, 11h. 40m. ; 
sets, 16h. gm. ; decl. on meridian, 18° 13’ S. 
Planet 


Rises Sets Decl on meridian 
h m. 


h. m. h m. dr; 
Mercury ... i 38 .. II 34 IS 30 23 0S. 
Venus... .. 34 .. I3 4 17 34 17 M S. 
Mars .. ... 8 49 13 36 ... 18 23 14 36 S. 
qppiter,., . 10 2 .. II 4 .. II Ms 
turn... . I4. 59 23 6 7 13"... 22 N. 


* Indicates that the sotting is that of the following morning 
Occillattons of Stars by the Moen (vimble at Greenwich) 


e dug 
Jan Star Mag Disap Reap. "b tonight ier 
2 inverted image 
h. m. h. m. e 
28... 4 Ceti 6 .. 19 16 .. 20 1 .. 179 296 
28 ... 5 Cen 6 ..19 42 ..202 . 196 281 
°° Panable Stars l 
Star RA Decl 
h m " h m 

U Cephei o 52°3 .. Ér 16 N. ... Jan. 26, 22 21 s% 
à Taun 3 544... I2 ION. ... , 24,20 33 A 
” 28, 19 25 m 

( Geminorum 6 57'4 .. 20 44N. .. 5, 29, 0 Om 
S Canc 8 33 19 20N... , 24, O 55 wm 
R Vuginis I2 32 737 N... 5 26, Af 
V*Vhginis .. I3 2200 .. 2358. ... ,, 23, M 
BLire .. 14 54'9 8 48. .. e, 24,1823 ^ 
» 27, 215 m 

U Corone .. I5 13 ..32 4N... 4, 27,19 21 m 
U Ophiuchi .. 17 10°8 I20N. . , 25, 3390 

and at intervals of 20 8 
R Scut? I8 414 5 50 S. ... Jan. 27, 

B Lyre... 18 45/9 . 33 I4 N. . ,, » 3 of 
3 Cephei 22 250 .57 SON. . ,, 10» 
M ugnifies maximum ; w minimum. 

Meteor-Showers 
Op Jenuary 28 a radiant near 8 Coronæ Borealis is in evi- 
den The meteors fom this iadiant are very swift, R A. 


236°, Decl 25° N. Another radiant giving very swift meteors 
lies near o Leonis, R.A. 168°, Decl. JEN. 


= GEOGRAPIMCAL NOTES 


IT w all but certain that Mr. Stanley will lead the Emin 
Pasha Relief loration by the Congo route. He wilt cer- 
tainly go to Zanzibar, prepared to follow whatever route circum- 
stances may indicate as likely to prove the most successful, At 





Port Said he will meet with DrAjunker, who may give him 
information of criticalimportance. At all events, Mr. Stanley 
and his staff and the whole of the beggage will proceed, in the 
first instance, to Zanzbar If a steamer ıs handy, the E 
dition, after recruiting a caravan and laying 1fi a store of suitable 
for trade by the way, will sail round the Cape to the 
ongo ; that at least is Mr. Stanley’s present intention. All 


the available steamers belonging to the Kong of the Belgians 
SU bes placed at bs diübporil and bably. by the begin: 
imit of navigation anti 


ning, of. May he wil be at the 
y for his land journey eastwards to Lake Albert Nyanga ; 
if, indeed, he does ndt give the lake a wide beth west- 
wards and go direct to Wadelaii A camp as a base of 
operatons will be established, as far as safe from the Congo, 
and left in charge of a trustfrthy member of the staff. About 
fifty donke be taken t& carry the heavy Miggage and the 
caravan consist of about 100 men, with a iew tian 
soldiers to mamtain discipline. The staff consists of half-a-doyo 


carefully «elected men, among whom aie two able neer 
officers, under whose cae the interests of science be e 
attended to. Four or five carefully rated chionometers and 


other instruments are taken, so that we mey apert some 
good results, It is probable that Mr. Stanley will endeavour to 
solve the Albert Nyanza and the Wellé-Mobangi blem, as 
well as other obscure points in African hydrogiaphy, on his 
return joumeey. It is tabe hoped that min Pasha will not think 
of coming away, as Dr. Junker states he wishes to do; bat aif 
he does, then no doubt Mr. Stanley will be able to make 
arrangements to casry on the work which Emin has begun so 
well Mr. Stanley leaves England to-morrow, and tbe good 
wishes of all will go with him. He is confident of being able 
to reach Emin Pasha by Jal 1, and possibly may be back in 
Europe about Christmas ; case, we fear, he could not do 
much exploring work. 

Dr. LENZ has at last arrived at Zanzbar, hig taken less 
than eighteen montis to cross the Afncan corfinent from the 
mouth of the Congo. A fortnight ago we gave some account of 
his journey up the Congo from Stanley Falls to Nyatgwe and 
Kasonge ; it will be interesting to know what 1oute he followed 
alter leaving the Upper Congo. Jt will be remembered that 
Dr. Lenz went out eighteen months ago for the purpose, if pos- 
sible, of reaching Emin Pasha and Dr. Junker. From Zanzi 
the late Dr. Fischer started through Masai Land on a similar 
errand. In both cases the object has not been accomplished, and 
no wonder, now that we know the real facts. Much good wotk, 
however, has been done by both men. Dr. Lenz is a man of 
scientific training and experience in Afric travellingfané «eie 
can be no doubt the results of his just completed jonmey 
will be a gain to science. It 1s possible that Mr. Stanley may 
meet with Dr Lenz on his way to Zanziber; and ifso may 
obtain some information that will be of service en jis great 
expedition. 

THE Rev. Thomas Brydges, a missi in Tierra del Fuego, 
in the large island of Onism, among the Ona and the Yagbons, 
mentions a curious circumstance with ieference to the people, 


ill the influence of environment on the wrement of 
habits, tween men and women there wa fair subdivision of, 
labour. Among othêr things, the men make and fit up the 


canoss, but the women are the rowers The result is that the 
women afe swimmerg bul the mer cannot swing at all. 
The reason is that often on the coast there is no le tree 
to which to fasten the canoes. The womerf) therefore, after 
landing their husbands, have to row the canoes to a spot where 
sea-weed has been massed together, in order to moor the canoes 
thereon ; after which operation they are corppelled to swim back. 
So, also, when the canoe is wanted, the woman has to swim out 
for t and row back for her husband. 


THE curent number of the Mitkeitiugen of the Geographical 


Society of Vienna (Band xxix. No. 10) has a large map of the 
lente from ngo to Leopoldville, made by Herr Baumann, 
of theekustrian Gongo Expedition, with accompanying remarks, 


and a companson with other recent maps of the same part of the 
rive. There is an interesting note by Herr Baumann on the 
numerical systems of the Why or Wai Negroes amd of the 
Mandingoes. The former, altheugh they have a writing of their 
own—the Mandingoes Arab letters— hate no expressions 
their age for 100, and use the Enghsh, while the Mandin- 
gos tus, apd other tribes can cqunt with up to 1000. 

err Baumann also writes on the region around Starley Falls, 

. . 


-— 





and its inhabitat. The Awo remaining papers ere mainly 
geol one being on the phy of Persia, by Dr. Tietze, 
eo the conclusion of Dr. Díener's paper on the hypeo- 
metry of Central Syria. i 





>» 
EXPERIMENTAL SCIENCE IN SCHOOLS 
n AND UNIVERSITIES 


pend F. FITZGERALD,® as Vice-President of the 
- m University Experimental ence Association, 
delivered nadie et les i so eH oo Noreen 
23 in the Museum Buildings cf Trinity C e, under the pre- 
sidency of the Rev. the Provost, e er mental Science m 
"Schools and Universities.” ` K 
Prof. Mitzgerfid, at the outset ct his address, dealt with the 
history of Universities, and showed how they gave such 
derance to book as against experimental knowledge. That 
led, the Professor continued, to a dual system of education 
—the professional and the commercial. That between the 
classes was much to be lamented, and necessitated, from a 
political point of view, the desirability of ha all classes edu- 
cated in the same institutions. The comm classes would 
not, however, enter the Universities at present, because they 
required to be taught useful subjects, and they would not learn 
the Latin and Greek now*required in our UniversiWfs. From 
tine political side of the question, he thought, they had got these 
fecalte—-that they must be content to hav» useful subj tanght 
in their schools and Universities if the scho@ls and Universities 
were to be used by the large body in the country who were will- 
mg and able to pay for it. What they mut have, if possible, 
Yat ra Sara and college system for all classes of the com- 
m who were able to spend the first twenty years or so of 
their D ee Caen to tare sn wd 
complete, "a RT which gave both those who codid not afford 
to go on the le length up to twenty years, and which ought 
to be able to train those who desired to go on for the higher 
culture, Returning to the education side of the question, he 
insisted that almost the whole importamce was as to how the 
mabject was taught. He thought the use of the Latin Grammar 
been reduced to a good system, but he thought it 
was perfectly evident from MEE ee 
anf the reasonableness of things, that they must teach th 
uth some knowledge of science. People who felt de seit 
Ty inthe matter were being andit and more conva that 
it was not rigat for them to allow their children jo grow up 
ignegpt ef laws ef the world in which they Ive. Qthers 
made answer to that that they left those laws 6f the world to the 
doctor. But how were they to know under what circumstances 
it was well to consult a specialist? It was very necessary for us 
to have a knowledge when we required to consult a doctor. 
Hundre& of people were killed by ignarance of the fact that 
dirt was the cause of disease. That was a very elementary sub- 
ject. Nevertheless, people were dying every day from ignorance 
of that very fact ; and, unless they were taught ta believe in the 
fact that there were laws of Nature, they would mot believe that 
dirt was the cause of disease, because they saw some ple 
Anc end not the victims of gisense. He thought 
that e for science must be found for these two 
reasons—it was n that our youth should learn éhe laws 
of the wegig in which they live, and'that they also should learn 
how to discover those laws. Unless our people were taught the 
laws under which plants and animels were best grown, the 
people of other countries would rival them in the manufacture of 
ec and beef, and the result would be that our people mast 


stago, Another aprentige of such was to prevent 
superstition such as that of the people of S who prefesred 
the use of charms as a safeguard aguinst cholera to the cl 


of their wells. All the ‘classes of the country required 


- ey would die withoat it, so must hare it. 
Ha shown that the cultivation o and Greek 
was ori ý with the view of acquiring Whe information 


contained in the ancient books in those languages, the Pro- 
fesor combeted the five reasons formulated by the German 
feseoriste as to why they thought that the 


were the best varied 

e eua tha: if the toniection between woris and 

* ideas was a thing must be taught in every system of efluca- 

tion, his impression was thatt nat would be a great deel better 
e . 
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attained by describing accurately and out the conse- 

mud hysical experiment. In choosing sciences that 
de should teach, there were three conditions that should be 
falflled. First of all, the sciences chosen ought to be within 
the of children, because it was highly important that the 
sclenso begui with childhood aloud be continued on, Ia the 
University days ; secondly, it ought not to any pe rele 
apperatus, because schools and people who trained dren 
could not be expected to buy elaborate apparatus, and children 
could not be to work with them satisfactorily ; and, 
thirdly, he thought the sclences should be chosen so as to be 
concerned with a large number of the laws of the world in which 
welive. There were two branches of science which in- 


cluded nearly all the laws of the world, namely, the physical 
and the biological; and, therefore, he tat d be 
desirable to choose two sciences—one on the physical and 


one on the biological mde, so that children might learn some- 

ing abdut the laws of li things, and something about 
the Jaws of physical things e therefore suggested chemistry 
and botany, and he thought the whole weight of ther efforts 
should be devoted to trying to get the children in schools to learn 
the elements of chemistry and the elements of botany, far there 
were no other two sciences the elements of which were almost 
similar, and at the same time there were no other two sciences 
that led up to a grester number of the laws of life, nor that gave 
a wider and more extended view of the laws of the world in 
which we live. The objections to the present system of teach- 
ing a knowledge of experimental science that it almost 
entirely concentrated the perxon's attention apon pheno- 
mene instead of n reasoni Therefore, choosing 


their em of teaching, all their weight ought to be 
DONT. nio gure that their ih had the effect 
of making the learn to think a. good doal An- 


other thing they had to consider was the enormous time that 
children were made to remain in school without Lgs Ban gcn 
in anything mug ui mischia He thought & child nit 
spend more than hours a day at literary work. Well, that 
occupied but a small part of a child's day ; and one of the great 
advantages of ha experimental subjects introd: inro 
school teaching w be that were subjects at which a 
child could work without apamat much fatigue. He 
could not help calling attention to the abuse of the 
teaching of E gom sclence in Irish schools. Expérimental 
science in T rchools was very near the same as snakes in 
Iceland. Hawng pointed out the fallacy of an examination—as 
exemplified in aa Intermediate Education system—that was 
satisfied with a gag of the musical unwedded to a 
knowledge of the they represented, Professor said it 
would an enormous advantage if the Intermediate Commis- 
sioners d be indnced to keep up a perfpatetic system of 
pria ical examinations that would insist upon practical know- 
edge. That, however, should not interfere with the giving of 
papers also. After observing tuet it was at tho present time 


out a proper examination in laboratory work, 

and stating that considered le would: ba very desttable. that 
theanal ork an daa une aod analyser o ical fub- 
jects should count towards the University piires, Mr. Fitzgerald 
said he considered that the present system of analyxis was net 
very satisfactory, apd he urged the introduction of a system that 
would teach practically. Though thet might be 
harder teach than Latin and Greek, it would’ not be so if 
they 2 system worked out and teachers to promote it, and 
it would have the inestimable advantage that, in addition to 
the child to think—which he ht it would do 

equally well with Latin and Greek—it would teach him the 


laws of and how to see and learn the laws of things, 
It would teach the child to use to exprose 
real ideas, and not merely They d also learn a 
good deal more of the areo from a modern language 
learned with the grain than would tn 
ancient against the gain. ae literal 
and history were co-ordinate with scien, and they certainly 


ought to be a large part of education. Literature and history 
i y ected in the present da 


Kans place, LRL 
Kad no place, and was sibatagtially becarse 

were supposed to be alit One of the reasons 
was that thoes ee to examine in, but there was 
an easy way out of that difficulty jn Universities. They need not 
examine, but they could require attendance at lectures—attend- 
ance on good lecturers; and the-student would pick up more 
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culture and would be ining 2 better Literary education from 
hearing a good lecturer and bei inepirod Dy Bis enthunasm 
than he would get by learning off one of Shakespeme’s plays, 
and answering it at an examination. Those two aspects of 
education, the literary and scientific, were often put 1n opposition, 
just as the freedon? ef the individual and the power of the State 
to control the indivfual were often set up in o ition to 
one another ; but he did not think any one would believe'that 
that opposition really arose, for the freest States were those in 
which the power of the State was the strongest. In conclusion, 
he would say that we must equip our youth for the battle of hfe 
phymcally and ethically. The piesent is a criss in Insh 
education. There is Mauger of ence shodi starting, and gll 
the evils of dual education. There are a luge body who like 
Latn and Gieek, because they exclude literature and history. 
These are to be fought tooth and nail. There are those who 
would sacrifice the rising generation on an alter of so-called 
culture to starve and die, with their only comfort that they can 
describe their agony in well-expressed phrases There are those 
who would grind all soul out of mankind in a mill of manual 
labour, constructed on scientific principles. All those are to be 
guarded st We must have lteratue and history. We 
must have knowledge of the laws of the world in which we have 
to woik. We can have both if we will but work out a reason- 
able system of education, instead of pretending that the lop-sided 
coipse that occupies our schools and Universities is a well- 
developed, symmetiical giant, 





ABORIGINAL ART IN CALIFORNIA AND 
QUEEN*CHARLOTTES ISLAND 
IN the fourth volume, recently issued, of the Proceedings of the 
Daven Academy of Natural Sciences there is a valuable 
article by Dr. W. Ja? 
forma and Queen C 


offman on ‘‘ Aboriginal Art in Cali- 
lotte’s Island” In the summer of 1884 
Dr. Hoffman visited. the Pacific coast for the purpose of con- 
tnung his researches on primitive art, and he was fortunate 
enoug to find a number of localities in which there are peinted 
and '' etched" records, of considerable interest, made by Indians 
belongmg to tribes now unknown. These records occur m 
groups One sand the first described by Dr. Hoffman, is in 
e nelghbo of Santa Barbara. The preserved 
pamunas in this series Me in a cavity which measures about 
twenty feet wide and eight feet high. e rock consists of gray 
sandstone, but the and back portion of the cave have a 
yellowish appes:ance e colours employed were red ochre, 
white, and bluish black. Some of the pamtings Dr. Hoffman takes 
to be representations of gaudily-coloured blankets. several 
instances a grotesqle human figure is drawn over or inion of 
what seems to be a blanket, as if the latter were intended as 2 
body blanket or serape. In the Aznza cañon, about thitty miles 
north-enst of Los Dr. Hoffman examined a second 
seiles of painted reco: Rudely sketched human figures are 
lepresented a. pointing in certain diections, and the intention 
evidently was that they should serve as guides to travelling pa: ties. 
For instance, the left arm of a figure on a white granitic der 
paints towards the north-east. The precipitous walls of the 
cation make egress in thet direction impossible, but two hundred 
yards further on the cafion makes a sharp turn towards the north- 
east, and in rounding the point of land to the right the traveller 
comes to another boulder, on which are numerous faint drawi 
of vaiious kinds, This boulder ıs on the line of an old 
leadiogefiom the county of the Chemehuem, on the north of the 
mountains, down to the valley settlements of San Gabriel and 
Los eles, A third series of records was found in the southern 
part of Owens Valley, California, between the White Mountains 
on the east and the Benton Range on the west. They are 
'' etched," not painted. The most common chaiacters in this 
group are circles, either plam, nucleated, bisected, concentric, 
or cle-shaped, prs or threes, with various forms of 
interior ornamentati This group resembles. etchingh in the 
Canaiy Islands so closely that the illushations given by Dr. 
Hoffman for both localities. On one of plates he 
mber of circles with oinamented interiors, from a^ 
rupie bisection to the stellate ind cruciform vanetes. Similar 
ircles bearing crosslines occur at ns Zeeland ; and 
V. 


spectacle-shaped, variety resembles the mysterious. symbol on 


some Scottish. monuments which Ys given sc to so much 
vague speculetion. The reversed Z, however, is wanting in the 
Caliainian examples. Of the various outlines of the human foim 
presented Mr. Wallace from Brazil, and referred to more 
recently by Prof. Richard Andree in ‘‘ Ethnographische Parallelen 
und Vergleiche," a considerable number are almost identies 
with etchings in the Owens Valley series Many of the characters 
m these three Californian groups are similar to, and sqme are 
indisti le from, those e by the Moki and other tribes 
of the Shoshonign linguistic’ stock. Further research on the 
same lines may, therefoy, enable anthropologists to determine 
the former geogiaphical area of the Shoshonien family, as has 
already been done in the case of the Algonkian tiibes. 

In the neighbourhood of jas Angeles Dr Hoffman obtained 
a portion of an old Indian gwevestone. On this slab there are 
incised characteis which seem to represent a whale-hunf, and no 
doubt they were intended to denote the occupation of 
to whose memory the tablet was erected. onour is done to 
dead in a similar manner the Innuit of Alaska and by the 
Ojibwa. Among the Innuit, the erected for men usually 
bear rude diawings of weapons animals; those for women 
have representations of household utensils and implements, On 
Ojibwa gravestones, as Mr. Schoolcraft bas noted, the totem of 
the deceased is drawn in en inverted position, 

Dr. Ho offers some inte emaiks on the subject of 
tattooing. former times, 1n the vicinity of Los Angeles, every 
chief caused the tattooed marks u his face to be u 
upon trees or poles which indicated the boundaries of his land ; 
and as these marks well known to neighbouring chieís, wd 
were a sufficient that trespassers would be puni-hed. 
custom akin to this prevails in Australia, where the tattooed 
designs upon the face of a native are often aved upon the 
berk of trees near his grave. Among many of the tribes west 
of the Missisippi there are still num of who bear 
tattoo marks upon the chin, the cheeks, and e 
parts of the body, But the marks seldom in 
other than narrow lines, except among the Hai 
Queen Charlotte's Island, where the art of tattooing reached 
& higher degree of devflopment than on the mainland. The 
Haidas tattoo u the back, breast, fore-arms, thighs, and the 
legs below the lube and women submit to the operation as 
well as men. Er are totemic, and 1epresent either 
animate or mytholozic bemgs. They aie usually drawn m out- 
line, with mterior decorative lines, ied being sometimes intro- 
duced to form what is supposed t® be a pleasant contrast. 
ceremonies at which the tattooing is done are held in the autumn, 
and extend over a period of several weeks? Among the figures 
generally adopted the thuhder-bird, raven, bear, skulpin, and 
s A former Factor of the Hudson's Bay Company told Dr. 

offman that when he first went to the country occupied by the 
Haida Indians he saw no tattooing upon the bodies ofthe older 
members of the tribe ; and he contends that they have learned 
the art from natives of some of the South Pacific Islands, which 

occasionally visit as traders. 

e Haidas lay considerable skill as carvers in wood and 
slate. Totem posts are often placed before the council-houses, 
and more fiequently before private dwellings. When the posts 
are the property of «ome individual, ar pentone ee nen 1 
carved at the top. Other animate and gioca ue figures follow 

unl 


in rapid succession down,to the base, so one is 
familiar with the mythol and folk-lore of be the 
subject would be utterly unintelligible On ome post to which 
Dr Hoffman refers there are only seven pronounced , 
but they relate to three distinct myths. n household 


the handles of wooden spoons, and other objects, the Haidas 
often carve the head of a human uf the act of eating a 
toa® Sometimes the toad is placed at a short distance below the 
mouth. The idea is that in the wooded country there is an evil 
spirit who has great power of committing evil by means of powon 
extracted from the toad. The Indians are not willing to 
acknowledge mon belief in this mystic being, even when 
they afe awne the inquirer is 1n possession of the main facts. 





UNIVERSITY AND EDUCATIONAL 
is INTE GENCE , x 
o nr Due long-expected reform of the examination 
systeih Which makes ıt unnecessary for men mathematics 
examinations of & non-scientific 
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and naturel science to pass any 
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character after c@minz into E siens has at last been accom- 
lished. The arrangement, which comes into force with the 
egning of this year, is that candicates for degrees in mathe- 
matics and gcience take up responsions (arsoms equivalent 
examination at school) like other people, bat by passing in one 
evra subject they are excused tha second classical examination, 
in preparing for which they used to waste a good part of their 
first year of residence. The extra subjects from e hick candidates 
may chéose include Greek, Latin, French, and German authors, 
Bacon’s ‘‘Novum Organum,” asd the elements of lone 
This alteration wili be an undoubted bensfit to science men, for, 
as the new examination involves no pitliminary residence and 
occurs four times a year, they can proceed at once to take up 
the subject which they have ch or their final schools. 
The followinz courses of 1 and practical classes ere 
announced for this term :— 
Prof. Pritchard is to lecture at the Observatory on “ Planetary 
Tacory” and on '' Astronomical [astruments and Methods," 
and offers practical instruction Prof. Bartholomew Price lectures 
at the Museum on ‘‘ Optics.” - 
At the Clarendon Pe RE Prof. Chíton continues his 
course on ‘‘ Electricity," and Mr. Walker lectures on ‘‘ Double 
Refraction treated Mathematically.” The practical work remains 
in the hands of the Professor, Mr. Walker, and Mr. Selby. Str 
John Conroy, who has undertaken Alr. H B. Dixon's work at 
Balliol and Trinity, lectufes on “' Ele nentary ElectwRity.” 
* In the Chemical department Prof. O ling will lecture on the 
** Benzoic Compounds " ; Mr. Fischer anl Mr. Watts continue 
tieir systematic couises on "' Inorganic" anf “ Organic Chem- 
istry ” respectively. Mr. C. J. Baker and Mr. Marsh assist in 
the laboratory teaching. In Mr. Vernon Harcourt’s laboratory 
at Christ Church and in the Balliol Laboratory the usual work is 
to be carried on. 


The arrangements in the department of oa have 
been séme disturbed by the appointment cf Mr. Baldwin 
Spencer to thé Biology Professorstip at Melbourne Prof. 


oseley ıs to lecture on the ‘‘Comparative Anatomy of the 
Vertebrate,* and is to have Mr. C. C Bourne as cadi 
Lecturer and Demonstrator, M: Barelay Ta»ap:oa lectures 
on the “Osteology ani Distribution of the Iehthyopsida ” 
In the new Physiological Laboratory, Prof. Burdon Sanderio1 
1 es on the ‘' Physiology of the Nervou. System,” Mr. Dixey 
on ‘‘ Histology,” and Mr. Buckmaster gives an elementary 
course of Phynology for the n:wly-organised preli ninary exa- 
mimstion. Practical instractiom is given ın Physiology by Mr. 
Gotch, in Histo'ory by Mr. Dixey, and in Bhymological 
Cheuystre by Mr Haddane. . 
uite a number of men are beginning tó$read for the new 
Medical School. The dissecting-room is under the charge of 
Mr. Arthur Thomson, who lectures on the “ Dizestive System." 
Prof Pgestwich 15 to lecture chiefly on *''Ternary and 
Quateriffity Geology,” including the Glacial period and questions 
to the antiquity of man. Prof. Westwood lectures on 
the '* Arthropoda.” 
At the Botanic Garden, Prof, Eayley Balfour lectures on 
** Vegetable Morphology and Physology," and has both ele- 
mentary and oe iostracnon in practical Bo:any. 
. o Pitt-Rivers thropological Collection is now so far 
arr that the formal opening wil probably take place this 
term. All the cases on the ground floor of the new» building 


have botegimanged Mr. Balfour.® Dr. Tylor is to lecture on 
the ‘‘ Development of A ” as illustrated by the collection. 

Next week the annual examination fora cliffe Travelling 
Fellowship begins. 





SCIENTIFIC SERIALS z 


Bulletins dela Sociéd J Anthropecogie de Paris, tome gème, 
3ème fascıc. 1886.—On the relations between the organs of 
touch and smell, by Dr. Fauvelle. In thu the author 
considers the proposition advanced br M P the attitude 
of an animal is always in accord with the of its pre- 
dominant organ of sense. On this assumption the biped station 
would be the consequence of the predominance of vision over 
smell, anfi the attitude of quadru the result of the relatively 
higher development of their serfe of spell. In refutation of this 
view the writer that the relations between tho organs of 
sight and smell in bipeds and quadrapeds are the resnlty pather 
than the, , of their different stanonz, whil he shows that 
wherever in the animal series the organs of sight would seam to 
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have lost their importance m proportion to the development of 
the sense of smell the latter is aided by delicate organs of touch 
situated on those parts of the body which form its anterior side 
when moving forward. Thus in the vertebrates all the o 5 
of the senses are suuated at the cephalic extremity of the 
body —On a woman with a tail. oetase, reported by 
M. Mehkoff, was observed by Dr. Elisdeff of St. Petersborg, 
author of an interesting work on men with tails. According to 
the statement of the woman, who suffered great pain from hei 
caudal appendage, a similar abnoimality had been observed in 
several female members of her family, in all of whom it had 
between the ‘ages of 12 and 17 year. Dr. Eliséeff 
refers this formation to embryogenic canses, such as an arrest 
of development in-the (cetus, ond observes that such cases are 
more frequent in males than in females, the latter, according to 
him, presenting a much more advanced corpoieal development 
than men.—A case of double uterus, by Dr. Landowski.—On 
short-tailed dogs, by M. Daval.—Observatons on the crania of 
several insane subjects, by M Manouvrier —On the weight of 
Gambetta’s brain, by M. Duval. This paper, and the discussion 
to which it gave rise. are especially interesting from the new 
light which hey throw on the assumed relations between the 
large volume of the brain and intellectual capacity, the weight 
of Gambetta’s being only 1160 grammes, or, according to M, 
Duval, 1246 after all possible allowance for accidental 
diminution by faulty methods of preparation, while the mean 
for persons not gifted with more than ordinary intelligence 
is 1360 gnammes —On a new variation. of the ossa wormiana, 
by M. ouvrier. —A case of pilosity in a young Leotian girl, 
by Dr. Fauvelle.—Ou acclimatisaton in reference to French 
colonisation, by Dr. Fanvelle.—On the anthyopological character- 
istics of the Todo Chinese ples, by Dr. Manrel.—On the 
origin of the bronze and dn of prehistoric times, by Mme. 
Clémence Royer. The wnter believes that Europe supplied the 
sources whence bronze implements were fabiicated by early man, 
while M. Mortillet considers that both the material and the 
roduction of the weapons, ornaments, and other objects of this 
Ind which belong to prehistoric times must be referred to In lia 
aad the Far East. —Enumeration of the megalithic remains of 
Nibvre, by Dr. Jacquinot The number of such remains in the 
whole of France, as cerufied by official inquiry, amounts to 6310, 
of which thirty-five belong to Nièvre. Among these special in- 
terest attaches to the honrontel slabs of Saint Agnan, which 
Dr. Jacquinot considers to have been for human sacrifices. 
—Summary of the answers given by New Caledonians to the 
interrogatories of the Society of Sociology and Ethnography, by 
M. Moncelon. These answers supply interesting materials for 
the ethnographic study of these races, and show the importance 
of follgwing a definite plan in pren ben etea inquiries. — 
Anthrofiplogiczl observations of the Khmer t of Cambodia, 
by Dr. The writer, who supplies numerous anthropo- 
metric measurements, believes that these peoples belong to the 
Mongolian group. 


Readiconti del Riale [stitute Lombarde, November 11, 1886. 
—Meteorological observations made at the Brera Observatory, 
Milan, during the months of Augnst and September. 


November 25 —Results of the experiments carried out at fhe 
experimental farne of the Royal Milanese School of Agriculture 
against the mildew of the grape-vine, by Prof. Gaetano Cantoni. 
Of the various methods of treatment here described, the prepara 
tion of a sulphate of copper dissolved in water m the proportion 
of three per thousand is shown to be the most etfi The 
analysis of the wines obtained from crops so treated shows 
that they usually contam a scarcely appreciable quantity of the 
copper. 


Bulletin de T Academie des Sciences de St. Petersbourg, tome 
xii. No. 2. —R. on a memoir by M. Harrer on a special case 
of the problem of the three bodies, ky O. Backlund. It isson- 
mdered, a most valuable work, being fe first attempt to a 
the method of Prof. Gyldén.—New iption of the Cast:¢n's 
Koibal dictionary and Koibal poetry, made by M. Katanoff (who 


eis himself of origin), from the Abakan, wi by 
W. Radlofi—Photometric researches on the diffamon o n 


by O. Chwolson, being numerical data of new experiments 

y treated. —H ydrological researches, xlv. to xlvh., 

by C. Schmidt. —Chemical analyses of water from lakes in North- 

west M. lia and in North Tibet. —On a differential equation, 

by }. Ichmenetsky. z 
e . 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, November 25, 1886.—'' On the Dynamical 
Theory of the Tides of Penod.” By G H. Darwn, 
LL.D., F.R.S , Fellow of Trinity College, and Plies Professor 


in the University o ambndg 
Laplace t to®show as 1egards the oscillations of 
ed by him ‘‘of the first species," friction would 


long period, 

Gr to make the ocean a:sume at each instant its form of 
equilbrium. His conclusion is no doubt true, but the question 
remains as (o what amount of friction is to be regarded as suffic 
ing to produce the 1esult, and whethei oceanic tidal friction can 
be great enongh to have the effect which he supposes it to 
hare. 

In oscillations of the class under consideration, the water 
moves fo: half a period north, and then for half a period south. 
Now in systems where the resistances are proportional to 
velocity, ıt is usual to specify the resistance by a modulus of 
decay, namely, that period in which a velocity is reduced by 
fncton to 1+ 2'783 of its initial value; and the friction 
contemplated by Lap is such that the modulus of decay is 
short co with the semi-period of oscillation. 

The quickest of the tides of long period is the fortnightly 
‘ide, hence, for the applicability of Laplace’s conclunon, the 
modulus of decay must be short compared with a week. Now 
it esi practical certain that the friction of the ocean bed 
would not much affect the velocity of a slow ocean current in 2 
day or two. Hence*we cannot accept Laplace’s hypothesis as to 
the effect of friction. 

This paper then gives a solution of the equation of motion 
when fiction is entirely neglected The method is mdicated 
n a footnote to a paper b S William Thomson (Pktlosophtcal 
Mam Us 1875, voL 50, p. 280), bat has never been worked ont 

oie, 

It appears m the iesult that with an ocean 1200 fathoms 
leep, covering the whole globe, the fortnightly tide has about 
t/7th of its equilibirum value at the pole, and nearly a half at the 
*quntor. If the ocean be four times as deep we get analogous 
results, and it ap that with such oceans as we have to deal 
with the tide of long period is certainly less than half its 
equilibriam result. 

In Thomson and Tait’s ‘‘ Natural Philosophy” (edition of 
1883) a comparison Is madgof the observed tides of J&ng period 
mith the equilibrium theory, 

This investigation was undertaken in the belief of the cor- 
ectness of Laplace's view as to the tides of long period, and 
was intended to evaluate the effeclive rigidity of the earth’s 


nass. 
The present rei shows that ıt is not possible to stap any 
ssimate of the 's rigidity in this way, but as the tMes of 


ong period are distinctly sensible, we may accept the investiga- 
ion m the ‘Natural Philosophy” as generally confirmatory of 
l'homson's view as to the great effective Vigldity of the whole 
2th's mass. 

Theie us one tide, however, of long period of which Laplace's 
qgument from friction must hold true. In consequence of the 
egression of the nodes of the moon's orbit there 1s a minute tide 
vith’a period of nearly nineteen years, and in this case friction 
nust be fai more important than inertia. Usfortunately this 
ide is very minute, and as is shown m a Report for 1886 to the 
intish Association on the tides, it is entirely masked by 
scillations of sea-level produced by meteorological or other 
auses 

Thus if does not seem likely that it will ever be possible to 
valuate the effective rigidity of the earth’s mass by means of 
idal obse: vations 


December 9 —'' Note on a New Form of Direct-Vision 
ipectioscope.” By G. D. Livemg, M.A., F.R.S., Professor 
t Ch , and J. Dewy, MLA, F.R S, Univemity of 
Jamb dge. , a a 


December 16, 1886.—‘‘ Preliminary Account of the Observa- 
ons of the pse of the Sun at Grenada in August 1886.” 
y arwin, R.E. Communicated by Lord Rayleigh, 
ec. R. S. 


The instruments allotted to me consiste: of the coronagraph 
nd the prismatic camera ; the twp instruments being moumted 
n the same equatorial stand. 

The photogiaph obtained with the prismatic cameraeshows 





several images of the prominences, dhd it therefie gives 
promise of yielding good results when measuied and Eann; 

The five- and ten-second phot phs of the corona show sgns 
of a slight vibration, but they will be useful for the inner part of 
the corone. Às my main object was lo ob instantaneous 
photographs, these -exposure plates to be obtained b 
working the automatic shutter by hand ; it was this probably thet 
caused the vibration. 

The instantaneous photographs of the corona when developed 
were complete blanks, provingsthat the exposure was too short. " 
It should, however, be observed that this does not prove that the 
light of the corona imfufficient to caute an appreciable effect 
on the plate if combined with other light. More light eneigy is 
necessary to start photographic action than is required to pastes 
a vinble difference of shade wn once the action is started. 

Many of the photographs taen during partie? eclipse show 
what may be descr as a false corona, that is, an incaease of 
denmty near the sun and between the cusps, or tn front of the 
moon. In none of them can the moon seen eclipsing the 
corona, 

The results, therefore, are adverse to the possibility of obtain- 
ing photographs of the corona in ht , 1t is, however, I 
consider, by no means proved that the method is impossible. But 
at present [ am inclined to consider that the result tends to show 
that a $rací:ea] method of- obtaining photographic records of the 
corona during sunlight is not likely to be obtained. The trial 
was not mim. cirem because the conditions were very unfavour-e 
able. In order to reduce the air-glare to a minimum, so that 
the light of the corone shall not be overpowered, the following 
points must be observed :— 

(1) The air should be clear and dry. 

2) The sun should be near the renith 
B The station should be at a considerable elevation above 
the sea. 


(4) The corofla, if it does vary in intensity, shop bemt its 
maximum brightness. . 

Now every one of these conditions was unfavourable. Tho 
air was saturated with moisture, the aky was of per alia the 
sun wes low, the station was near the sea-level, and the corona, 
according to the general impression, was not so bright as on 
other occasions. 

I hope, however, to deal more fully with these considerations 
on another occasion. * 


Mathematical Society, Janu 
President, in the chair.—Prof. 
Member —Tht follow; 


I3 —Sir J. Cockle, F. R. S, 
. B. Mathews was elected a 
communications were made,—Cop- 


jugate “Tucker” es, by R. Tucker.—Of the incoirectnead of 
the rules for contracting the processes of finding the square and 
cube roots of a number, by Prof. M. J. M. ].—On the com- 


plex angle, by J. J. Walke, F.R S. —Shorter communications 
were also made by Messrs. Heppel, Macmabon, and S*eieberts, 
F.R.S , in the discussion of which several members took part. 


Victoria Institute, Jan. 3.—Dr. Wright read a paper describ- 
ing the Hittite monuments which he had examined in the East, 
and giving an account of the present position of the question as to 
the age and extent of the xag ot ths Hgtites. Many after- 
wards joined in the discussion. y members and igtes 
were elected. and it was announced that 100 had joined dwing 
the past year, making 1209 members the Institute’s strength. 


EDINBURGH 


Mathematical Society, January 14.—Mr. W. J. Mac- 
donald, Vice-Piezident, in the chai. — Prof. Chrystal gave a 
per on the generation of any curve asa roulette; and Mi. 
William Renton contnbuted some mnemofics for plane antl 
spherfal trigonometry. 
PARIS 


Academy of Sciences, January 
chair —Note on works of the late M. Oppolzer, Correspond- 
ing Member of theSSection for Astronomy, by M. Tirseiand. 
In this obituary notice reference 1s made more especially to the 
eminent astronomer's '' Traité des Orbites,” his determination 
of the orbits of the planets and many comets, and his theory of 
the mevement of the m —QOn warious phenomena presented 
by the artesian wells recently, sunk in Aleria, by M de 
Lesseps., The results are described of unusually successful 
operates underieken in 1885 and last, year in the region of the 
Shotts, wheie one well, yielding as much as li per 

. 


10 —M. Gosselin In the 
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tion between the -errestrial magnetic disturbances and the dis- 
placements of certain solar elements accompanying the spots and 
the facule.—On the actual value of the c elements at the 
Parc Saint-Maur Observatory, by M. Th. Moureaux, —Note on 
the recent minimum of the solar spots, by M. A. Ricoh This 
minimum, which occurred between October nd December, 1886, 
; was specially remerkeble for its intensity, nj spots or pores being 

Perrig.—On the action of the chloride af carbon on the anhydrous at all visible twice for eleven days and oncé for eight ys:during 
that od.—Remarks on the geological chart of Lake Baika 


marca 
e aslo GF carbon, teact readily. on the sulphuric oe ae ues by Me enukoff. cer Mut 
anhydride, forming phosgene and oride pyroeulphuryl, | 9 map, "n to a e I : 420,000, shows rj 
the anthor here d Seri e 2 ar ont Baikal basin is noc a crevesse in the Jurassic beds, as had been 
for the of whether the same substance | supposed, nor a subirience due to plutonic or volcanic even Di 
reacts on the and w this reaction might not | that its formation dates from pre-Silurlan times and is in 
beu ia the laboratory jr facilitating the preparation progress. 
of thé anhydrous chlorides.—On erythrite, by Albert 
Colsof This substance should yield successively by oxidation 
` monobasic and a bibaric acid, the latter beng tartaric acid, 
according to Henningers formula. But no monobasic 
derived m'en de Pu ben doeme a sired aes 
transformation of this alcohol into tartaric acid ever given satis- 


minute of pur? water at ; temperature of 25° POCHE already 
developed a considerable lake ro metres deep, by means of w 

from 500 to 600 hectares of waste land have been reclaimed. 
Gimilar results elsewhere give hope that large tract» now unin- 
habited, but which supported a numerous population in the time 





BOOKS AND PAMPHLETS RECEIVED 


Practical Zoology = Marshall and Hurst (Smith Elder),—The Garner 
vol L (Bowers, nlworth)—Massachnsetts Instituto of T 
second Anmal 


‘Twenty. tz, and 
sident’s Report —Folk-Lore and Provincial Names of Brita 


factory results. The author here ly resumes the study | Birds: Rev.,C Le bons —Flore of arm 
of its oxidation, testing by the thermo- process the Norgate) Journ] əf cho Fr Institute, January.—Transactions 
formulas hitherto accepted for and tartaric acid. He | Soio N Natureiias’, Union, Parts Ti Md xylor, D ee n 
also treats erythrite with the perbe of phosphorus, obtain- | ar Schools: Dr. C. Cassell) —Deviatioa of the Compass in Iror 
«ing a bromhydrine, C,H,Br, furible at 112 C.,Mfnd identical | Ships: W. H. Rosser y).—Sonnets on Nature and Science : S. Joffer- 
son (Unwin).—Logle of the * Historical Josus ; the 


with the tetrabromide of crotonyleae, described by H 

—On the glycerinate of potassa, by M. de Farcrand. Ha 
determined the heat of formation’ of the glycerinate o 

soda, and of its ethylic combination, and the conditions under 

which these compounds have their origin, the author here sub- 


Ken the giyeerinate ot poner eee process with analogous 
results, the substances derived from by MM. E. 





i d Ch. Cloez The object of egperiments here 
drach: ascertain whether C ea and the carburet of CONTENTS FAGE 
gas oils are y identical, as supposed by Henninger. The The Imperial Ianatitute . . . . . . . . AVE Ue EE 26, 
result so far shows that the erythrene derived from the oils of The Blastoidea .. .... 4. rene > 26 
comprdimed gas unites readily with hypochlorous acid, the pro- | Tea-Plantingir Ceylon ......-.- 2... 26 
duct of the reaction soluble in ®ther, alcohol, and water. | Geometry Aus DCN $... 26 
—On the artifidal uction of zincite and willemite, by M. | Acoustics » 
methods by which the author uces | Our oP ' : : pistas nen 
«incite are on the decomposition of several salts of xinc Book Shel :— . 
by heat alone, or aided by the vapour of water. It is merely an s “Old or New Chemistry”... ..-- 27 
ppplication of the process by which M. Debray has obtained Clifford’s “ Lectures and Esay” ...... 27 
crystals of glucine, magnesii, &c. — Willemite, SiO, aZnO, he Jeans's- ‘Lives of the Electricians” . ... - a7 


Letters to the Editor r— Q 
Normal School of Science and Royal School of Mines. 
—Colonel J. F. D. Donnelly, C.B. ..... 27 
Cambridge Cholera Fungus. —Whiter Gardiner 27 
Snowstorm cf January 7, 1887. —E. J. Lowe. (JZws- 


prod a method based on the action of silica on a mixture of 
FAWIN ) phate anfi sulphate of zinc. —O tions ondishes in- 


is almost a total sboncio, Pirona solitary vage eus trated) 2] 
being P. wapurema, shed fom ad due]! pio oi A si aos ON dev n 4 
metres, A striking feature of this VoL qe is Auroras. —Dr. M. A. Veeder .. s 27 
_great uniformity, the same genera and even closely-allied species A Solar Hab.—]. J. Walker . |... - + , 27 
constantly reappearing being evidently over the | The National Science Collections, II. . . . . . 27 
widest “Researches on the mechanism of respiration in | Tranamiasion cf Power by Compressed Air. (Zw; 
the Myriapodn by M. J. Chalande. Bort zoologinis aes se Vinee uri ^a 
; bat the &uthor's reacarches show herr iin artus Tho Claseifft&tion of the Cæcillans . 5... . a8 
ipo is absolutely erroneous. In them respiration is Notes... eesse et te ee ht nt n tn. 28 
ected by the rhythmical movements of the dorsal vessel, the Our Astronomical Column :— 
air also pen ing by diffusion to the most delicate trachees.— |. New Variables in Cygnus. .....--.-- ica iM 
On the age of the te formation in the south-east of France, New Minor Planet . aí 
by M. L. Collot. This formation, which in the Ariège district | — , New Method for the Determina: Ede Se 
Sccurs between thf Coralline and Urgonian deposits, is referred A New Method for the Determination of the Con 
to the successive cal epochs between the Lower Liss and stant of Aberration. . 2. eer n n n ai 
the Urgonian. e partial results of the first two i- Tbe Madras Observatory . . s + + se ee ee al 
ments made to determine the direction of the North Atlantic | Astronomical Phenomena for the Weok 1887 
currents, by Prince Albert of Monaco. Of the 167 fonta- can: January 23-29 aí 
overboard 300 miles north-west of the in 1885, fourteen e AM E rd E va 
have been recovered, showing a P s poster] oa | Geographical Notas . . . . . . b TEN Ss aí 
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e. 
SQENTIFIC FEDERATION 


I^ an article on * Science and the Jubilee? a week or 

two ago, we referred to the possibility that the Royal 
Society might feel it desirable to consider whether it was 
feasible to signalise the present year of Jubilee by any 
new departure. It so happens that quite independently 
of the proposed celebration a very appropriate extension 
of the Society's usefulness to our colonies has been sug- 
gested and has already been accepted by one of the 
Australian colonies, This suggestion, and the action 
which the Royal Society has already taken upon the 
question submitted to it, really raises the whole question 
of tHe desirability of a scientific confederation of all 
English-speaking peoples. 

The suggestion to which we refer was made in Prof. 
Huxley's Anniversary Address to the Royal Society little 
over a year ago, from which we [make the following 
extract :— 

"Since this Society was founded, English-speaking 
communities have been planted, and are increasing and 
Multiplying, in all quarters of the globe,—to use a natural- 
ist’s phrase, their geographical distribution is ‘ world- 
wide.’ Wherever these communities have had time to 
develop, the instinct which led our forefathers to come 
together for the promotion of natural knowledge has 
worked in them and produced most notable results. The 
quantity and quality of the scientific work now being done 
in the United States moves us all to hearty admiration ; 
the Dominion of da, and our colonies in South 
Africa, New Zealand, and Australia, show that they do 
not mean to beleft behind in the race; and the scientific 
activity of our countrymen in India needs no comment. 

“ Whatever may be the practicability of political federa- 
tion for more gw fewer of the rapidly-growing Jnglish- 
speaking peoples of the globe, some sort of scientific 
federation should surely be possible. Nothing is baser 
than scientific Chauvinism, but still blood is thicker than 
water; and I have often ventured to dream that the 
Royal Society might associate itself in some special way 
with all English-speaking men of science, that it might 
recognise their work in other ways than by the rare 
opportunities at present offered by electi8m to our foreign 
Fellowship, or by the award of those medals which are 
open to everybody; and without imposing upon them 
the sibilities of the ordinary Fellowship, while they 
must needs be deprived of a large part of its privileges. 
How far this aspiration of mine may be reciprocated by 
our scientific brethren in the United, States and in our 
colonies I do not know. I make it public, on my own 
do aed for your and their consideration." 

would appear that the matter was at once considered 
by the Council of the Royal Society, because the next 
year (1886) Prof. Stokes, the present President, referred 
to th ject in the followigg words :— 

"In his Presidential Address last year, Prof. Huxley 
suggested the idea, I may say expressed the hope,that 
the Royal Society might associate itself in some Special 
way with all English-speaking men of science; that it 
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might recognise their work in other ways than those 
afforded by the rare opportunities of election to our 
foreign membership, or the award of those medals which 
are open to persons of all nationahties alike. This 

tion has been taken up by one of our colonies. We have 
received a letter fom the Royal Society of Victpria, re- 
ferring to this passage ip the address, and expressing’ a 
hope that, in some way, means might be found for esta- 
blishing some “kind of connection between our own 
oldest scientific Society and those of the colonies. The 
Council have appointed'& Committee to take this letter 
mto consideration, and "try if they could detse some 
suitable plan for carrying out the object sought. e 
Committee endeavoured at first to frame a schema which 


should not be confined to the colonies and dependencies® 


of the British Empire, but should embrace all Englısh- 
speaking communities But, closely connected as we are 
with the United States by blood and language, they are 
of course, politically, a foreign nation, and this fact threw 
difficulties in the way of framiüg at once a more ex- 
tended scheme, so that the Committee confined them- 
selves to the qplonies and dependencies of our own 
country, leaving the wider object for some future endea- 
vour, should the country concerned seem to desire it. 
The scheme suggested was laid before the members of 
the present Council, but there was not an adequate oppor- 
tunity of discussing it, and it will of co mé before 
the next Councile Should they approve of some such 
measures as those recommended by the Committee, they 
will doubtless assure themselves, in some way or other, 
that those measures are in accordance with the wishes 
of the Fellows at large before they are incorporated into 
the statutes.” S 

What the Council of the Society has already done in 
the matter is of course unknéwn to us as it has not yet 
been made public ; but it 1s unnecesgary to poigt opt the 
extrethe fitness ef some such action as this being taken 
this year, if it is to be taken at all. 

Undoubtedly the scheme foreshadowed by Prof. Huxley, 
if carried out in a proper way, may lead to a grat many 
advantages. It is not unimportant that all the scientific 
organisations of Greater Britain should be welded into a 
homogeneous whole, so that, if at any time a common 
action should be necessary on any. subject, the work 
could be done promptly and with 
any scientific organisation in a colony were affiliated with 
the Roy&l Society at hogne, there can be no doyjx that it 
would bein a stronger position ; that its standard of scien- 
tific work would be raised ; that other kindred institutions 
would be more likely to be formed, on which a 
similar status might at some future time be conferred 
aleq Such an organisation, too, would have a cachet 
conferred upon it, so that colonists would consider it a 
greater honour to belong to it, and would have a greater 
inducement to work for it, and to aid ir all its efforts. 

Weecan i ine some possible criticisms of Prof. 
Huxley's suggestions. For instance, it may be asked, 
Why should not Scotch and English and Irish organisa- 
tiong be treated in the same way? We think there 
is a very good answer to this objection” Any member 8f 
any ofyhe British Societies, by taking a little trouble, may 
obtain any of* the privileges witich the R8yal “Society 
might confer upon colonists. To d great many British 
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Societies the publications of the Royal Society are sent 
gratuitously ; there 1s no difficulty in obtaining access 
either to the libraries or to the reading-rooms when the 
mAmbers are in London, for the reason that all necessary 
knowledge as to how these privileges are to be obtained 
is of course possessed by those at home, whereas the 
member of a colonial Society wh@finds himself in England 
is in a very different position, He,may know nobody, 
he may not know even of the existence of the facilities 
afforded, and he may leave England without having been 
present at anyemectings of thes Society, and without the 
knowledge that almost anyone who chooses can attend 
them. Weare glad then on these and on other grounds 
, that the question has been raised, and we believe that 
‘great good may be accomplished by acting on Prof. 
Huxley's suggestion. . 





. ] SUPERNORMAL PSYCHOLOGY 
Phantasms of the Living. By Edmund Gurney, Frederic 
"W. H. Myers and Frank Podmore. (London : 
"Prubner and Co., 1886.) 
NDER the title * Phantasms of the Living,” three 
À of the leading members of the Society for Psychi- 
-cal. R have presented to the world gt large, in 
two bulky 'running to upwards of 1400 pages, 
the evidence they have collected in support pf the hypo- 
thesis of telergy and telepathy, or the infiuence of one 
-mind on another, near or at a distarfce, without the inter- 
~yention of the ordinary channels of sense. The division 
of,labour, for such we may truly term it, seems to have 
been as follows: Mr. F. W..H. Myers writes an intro- 
duction and & concluding , chapter on “A Suggested 
Mode of Psychical Interaction”; Mr. Edmund Gurney 
is resporible for the compilation of the body qf the 
work, the presentation and criticism & the evidence; 
while in the collection of evidence and examination of 
witn ’ Podmore “has borne so large a share, 
that his name could not possibly have been omitted from 
the title-page.” 
It is a matter of peculiar difficulty to do justice, in the 
space that NATURE can place at my disposal, to a work 
eof such portentoue bulk, one written in such obvious 
goof faith, one on which the author$ have bestowed so 
much time, labour, and thought, and yet one presenting 
views ch no one who has 4earnt to believe in the 
elism or identity of neuroses and psychoses can 
accept without abjuring his scientific and philosophic 
faith, I hold it to be the duty of a reviewer not merely 
to'air his own opitlions, but to give his readers a sketch 
of the contents of the volumes ‘before him. But how 
can one sketch in two or three columns so vast a 
mass of eyidence, the chief value of which is, we are 
told, its cumulative nature? And if the tpriewer owes it 
to his readers to present some sort oW outline of the 
picture his author presents, he nane the less owes it to 
himself* his author, and his journal, to endeavour to 
egtimate the value of the ofiginale thus roughly outlined. 
Difficult as the task is, it must be faced. 
The gvidgntial part of the work opens with a reÉerd: of 
cases which form, if is held, an experimental basis for 
thought-transference. The following description is given 





acted as agents. This 
possibility of trickery. 
tained, they submitted 
who applied to then the calculus of probabilities, obtain- 
ing “a row of thirty-four mines following a decimal 
point,” or practical certainty in favour of their being due 
either to collusion or to thought-transference. e 





reproduced by the perciplent 
the comparative failures are 
tial success. 


by the Rev. H. M. Creery of experiments with his own 
daughters: 


“Fach went out of the room in turn, while I and the 


others fixed on some object which the absent one was to 
name on returning to the room. We began. by selecting 
the simplest objects in the room, then chose the names of 
towns, dates, cards out of a pack, &c. I have seen 
seventeen cards, chosen by myself, named right in suc- 
cession, without a mistake.” 


In similar experiments the investigating committee 
excluded, in their opinion, the 
Tabulating the results thus ob- 
them to Mr. F. Y. Edgeworth, 


Details are givea of experiments on the transference 


of tastes under conditions which, in the opinion of the 
authors, precluded the possibility of collusion. or decep 
tion. The following are a few successive results :— 


Substances tasted Answers given 
Vinegar e 2. s ee A sharp and nasty:taste. « 
Sugar . e mom I still taste the hot taste of the 
mustard. 
"Worcesteishire sauce =. ... Worcestershire sauce. 
Port wine (quality nct stated !) Beren eau-de-cologne and 
Bitter aloes... = Horrible and bitter. 


Instances of the localisation of pains are given.. “ The 


percipient being seated, blindfólded, and with her back 
to the rest of the party, all the other persons present in- 
flicted on themselves the same pain.in the same part of 
the body. 

were three ar 
Guthrie, 


who took part i the collective agency 
more of’ the following: Mr. Malcolm 
Prof. Herdman, Dr. Hicks, Dr. Hyla Greves 
Mr. R. C. Johnson, F.R.A.S., Mr. Birchal, Miss Red 
an one occasion, another lady. The per- 


mond, es 

clpient Shroughou- was Miss Relf.. In fen out of twenty 
cases the perciptent localised the pain with great pre- 
cision ; in seven, the localisation was nearly exact; in 
two, no local impression was 
last, the answer was wholly wrong.” 


perceived ; and in one,.the 


Facsimiles are given of pictures reproduced by thought- 
transference. In a continuous series of six—none of which 
can be said weenave been complete failures—two were 

with great fidelity ; even 
instructive from their par- 
The position of the agent, we are told, 
rendered it absolutely impossible that she shouldeobtain 
a glimpse of the original. P 

Such is some of the experimental evidence for thought- 
transference. Radders of NATURE will understand why 
this section of the authors’ work, giving results obtained 
under conditions within control, is noticed at greater 
length than can be devoted to’ Oher branches of the 
evidence. : 

The next chapter deals with cases transiti 


where meither has voluntarily or consciously formed an 
ide&of any result whatever. These transitional cases are 
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those in which the agent acts consciously and voluntarily, 
but the percipient is not consciously or voluntarily a party 
to the experiment. Of these cases, a single example must 
sufice. Two fellow-students of naval engineering at 
Portsmouth hadabeen in the habit of making experiments 
in mesmerism. One, ere long, acquired mesmeric con- 
trol over the other, who was able to see, in the mesmeric 
trance, places in which he was interested, if he resolved 
to see them before he was hypnotised. One day he ex- 
pressed a wish to see a young lady living in Wandsworth. 
He was hypnotised ; and when he came round, he said 
he had seen her in the dining-room. A few days after- 
wards, the experiment was repeated. ‘Ho saw, as he lay 
entranced, the young lady in a room with her little 
brother ; she fell back in ‘her chair in a sort of faint. A 
letter was subsequently received from the young lady, 
dated ethe morning following the last experiment, be- 
ginning : “ Has anything happened to-you?” and stating 
that "she could have declared she saw him looking at 
her” on two occasions, on the latter of which she was so 
frightened that sho nearly fainted. “ Luckily," she adds, 
“only my brotlfer was there, or it would have attracted 
attention." Although there is some discrepancy as to 
the date of the first appearance, the second (January 18, 
1386) is accordant. - 

After the enumeration of fifteen or sixteen transitional 
cases, Mr. Gurney devotes a chapter to a general criticism 
of the evidence (to which is added an appendix on witch- 
craft), and then gives a chapter of specimens of the 
various types of spontaneous telepathy. For these types 
and their various sub-classes, the reader must be referred 
to the work itself. I must here again content myself with 
quoting a single case (which is both “recipgocal” and 
4 collective ”) from am@ng the 700 or so that are given. 

“On the evening of, I think, March 23, 1883," writes a 
Mrs, Bettany, of Dulwich, “1 was seized-with an unac- 
countable anxiety about a neighbour. I tried to shake off 
the feeling, but I could not; and after a sleeplessgnight, 
in which I constfntly thought of her as ‘dying, I decided 
to send a servant to the honse to ask if all were well.” 
(This is confirmed by the servant) “Tho answer I 
received was, ' Mrs J. died last night. Her daughter 
afterwards told me that the mother had startled her by 
saying, ' Mrs. Bettany knows I shall die.’ ? 

Mrs, Bettany adds:—" My cook, to whom I had .not 
mentioned my presentiment, remarked to mon the same 
morning : ‘I have had such a horrible dream about Mrs, 
J., I think she must be going.to die! She distinctly 
remembers that some one (she does not know «o, and I 
think néver did) told her in her dream that Mrs. J. was 
dead.” .(This is also confirmed by the cook.) 

Of somewhat analogous cases of phantasms, presenti- 
ments, or dreams occurring to one or more percipients at 
or shortly-after the death of the agent, there is a surpris- 
ing laat.wearisome a ce. F 

-So much for the evidence. The authors are fully alive 
to its liability to error. But they note that their “ some- 
what persiwent and probing method of inquiry has 
usually repelled the sentimental or crazy wonder-mongers 
who hang about the outskirts of such a subject as thus; 
while it has met with cordia? response from an uner- 
pected number of persons who feel with reason thft the 
very mystery which surrounds these incidents makes it 


additionally important that they should be recounted with 
sobriety and care.” . 

We turn now to tbe theory ; and though Mr. A 
tells us that the character of the present work is malnly 
‘evidential, there is no lack of theory scattered ap and? 
down throughout its multitudinous paragraphs. The 
authors, it need hardly bé said, regard their hypothesis as 
strictly scientifid “We wish distinctly to say," writes 
Mr. Myers, “that so far from aiming at any paradoxical 
reversion of established, scientific conclusions, we con-- 
ceive ourselves to be wotking (however Muperfectly) in. 
the main track of scientific discovery.” ° 

We must, however, carefully separate the viéws of Mt. 
Myers from those of Mr. Gurney. Both of them, of e 
course, insist on the reality of experimental thought- 
transference and of spontaneous telepathy—the radical 
difference between which is well brought out. In the 
one an object or sensation kept steadily before the mind . 
of the t or agents is transmitted as such to the ming 
of the percipient ; in the other tbe case is different: not 
the death-swoon gf the agent, but the image of the agent 
as dying is transmitted. And here it is that our authors 
begin to part company. Calling to mind the facts (or 
supposed facts) (1) that the dying man may have in inter- 
vals of consciousness a vivid mental picture of himself 
and his surwoundings ; (2) that most of ussilgve “in the 
background .of consciousness a tolerably Well-developed 
conception of our own proper sélves; (3) that, there is 
some experimental evidence of collective telepathic in- 
fluence, so that .the percipient may be jointly influenced 
by the dying man as principal agent, and by the bystanders 
at the death-bed as subsidiary agents—taking these, avoty- 
edly or implicitly, into consideration, Mr. Gurney does 
not feel forced to go beyond the theory of thought-trans- 
ference. Not so Mr.Myers He rises boldly into what 
looks ancommony like spiritualism, and accepts clair- 
voyance, where the percipient “seems to visit scenes, or 
discern objects, without needing that those scenes or 
objects should form a part of the perception offemory 
of any known mind.” “ Correspondently with clairvoyant 
perception,” he says (the italics are hia own), “ ‘here may 
bs phantasmogenetic efficacy,” which in plain English 
means that the percipient may visit in spirit scenes he 
has never visited in the flesh, and that*his spirit may be 
visible as a.phantasm to the human occupants of'these 
scenes, 4nd in support, of his view he adduces such 
cases as that of tbe two students which I have summar- 
ised above. 

On the question of the physical aspect of the psychical 
phenomena, again, our authors do pot agree. Ma. 
Gurney'holds that “mental facts are indissolubly linked 
with the very class of material facts that science can 
least penetrate—with the most complex sort of changes 
occurring in the most subtly-woven sort of matter—the 
molecular activities of brain-tissue." And though he sub- 
sequently says: “Not only, as with other delicate phe- 
nomena of life and thought, is the sudjecé've side, of the 

*problem the only one that we qan yet attempt to analyse; 
we do'not even:know whêre to look for théodyectus side :’* 
he advocates the limitation of the question for 
the presentto she psychical aspett, than distniasts the 
physigal as a piece of unwarrantable*matenalism. But 
Mr. Myers goes further: “The psychical -element,-t 


292 : ; NATURE i [3'am. 27, 1887 





repeat, must henceforth almost inevitably be con- | result of such work as Messra. Gurney, Myers, and Pod- 
ceived as having relations which cannot be expressed | more have entered upon aids in throwing light upon these 
ny terms of matter.” ‘And again: “I> claim at | hidden mysteries, which are none the less realities, of the : 
leaSt that any presumption which science had esta- | human mind, their labour will, in my opjnion, not have 
blished against the possibility of spintual communion is | been in vain. C. LibvD MORGAN 
new rebutted ; and that the materialist must admit that 

it is no longer an unsupported dfe, Sut a serous scien- 





tific possibility, that, if any intelliigemcea*do in fact exist ELEMENTARY RESULTS IN PURE 
other than thase of living men, inflcences from those | . MATHEMATICS 
intelligences may be conveyed tgo mind.” 
d nay : piti A Synopsis of Elementary Resulis in Pure Mathematics, 


And now, iff conclusion, what shall we say of these 
eroms tomes? i isni 
a as a “pack E aa m rd pnis ae folding Plates of Figures. (London: Francis Hodgson, 
ethis would be a wise or a scientific procedure. Speak- 1886) 
ing for myself, I must confess that, in my opinion, [x our last notice of this work (vol xxxi. p. 100) 
Mr. Myers’s views are not "on the main track” of the we gave an account of Sections X, XL, and 
science of to-day, whatever relation they may hereafter | XII. The complete volumé contains two additional 
. be shown to bear to the science of the future. ` Speaking | sections. The first of these treats of plane co-ordinate 
for myself again, I am ready to accept expgrimental geometry, under which heading we have systems of co- 
thought-transference as a working hypothesis, that is to ordinates, analytical conics in Cartesian and trilinear co- 
say, a guide to future research an the subject. It may ordinates (we miss the ~ equations for the parabola and 
be that.any physical explanation we can at present | the corresponding equations for chords, &c). In the 
offer is no nearer the truth than was the Ptolemaic | latter division we have, amongst the particular conics 
hypothesis in astronomy, and yet such a working | considered, the triplicate-ratio and seven-point circles (or, 
hypothesis may be valuable in the existing state of | as they are more usually styled, the Lemoine and Brocard 
psychdtogyg%™ With regard to spantaneous telepathy, circles), The account is carefully drawn up from onginal 
notwithstandifg the large amount of evitlence so caro- | authorities, and will help to bring this latest development 
fully colleated and criticised, notwithstanding that I of the geometry of the circle and triangle more into 
have. first-hand evidence more convincing (to ws) than notice. At present this anc Dr, Casey’s books are the 
anything recorded in these volumes; ‘I prefer to credit the | only source readily accessible to students, We are pro- 
whole to a suspense account. The physical difficulties | mised another presentment of these circles shortly, but of 
arð enormous We have to conceive the action of brain | this more anon. The concluding portion of this section 
on brain across a whole hemisphere. Not that this must | is devoted jp the theory of plane curves Here we have, 
be'pressed too far. There is much that is provisionally | ister alia, inverse and pedal cures, roulettes, and the 
by science (much anent ether, and atoms, and | various forms of transcendental curves. Considerable 
modes of molecular action) that I find igexceedingly hard | space is taken up with linkages and link-works : here we 
to conceive. And perhaps the distant action of brain on | have accounts of Kempe’s five-bar linkage, the six-bar 
brain is not harder for us to conceivs than would be the | inve , the eight-bar double inversor, the quadruplane, 
transmiifbn of luminiferous waves to beings ia whom the | the isóklinostat, the planimeter, and the pantograph (this 
visual sense.was not as yet recognised, and who, hitherto | Mr. Carr generally calls pentograph—evidently he has not 
only acquainted with auditory vibrations transmitted by | consulted the “ English Cyclopedia "—and in one place 
the air, were called upon to beHeve that waves could be | only, pantograpb). The concluding section is mainly taken 
transmitted by the ether from distant stars, and could pass | up with solid co-ordinate geometry, the final articles being 
* almgst unchecked fhrough thick masges af said material | devoted to Guldin’s rules, moments and products of 
Still, though the mass of evidence 1s considerable, and | inertia, perimeters, areas, volumes, &c. Here we have 
though jhe physical difficulties pust not be pressed too | the theorems*which go by the names of Fagnani, Lam- 
far, I um not, prepared fully to accept the doctrine of | bert, and Griffiths (not Griffith, as .the “ Contents” 
Spontaneous telepathy. At thesame time, I hold that the | and “Index” print the name; the text, § 6096, is 
evidence adduced by earnest workers is not to be met | right). 
hy easy and ignogant ridicule. I do not think that science We have in our former notices sufficiently itdicated 
is best served by those who are ever ready to throw the | our opinion of the utility of such a book as this if tho- 
cold water of impossibility on the hght of new Tdeas | roughly trustworthy, and have suggested that a student 
struggling into existence. should have this synopsis by his side when he is carefully 
Lam, moreover, strongly of opinion that normal psycho- | going through his subject, that so he may be able to spot 
logy has much to lemn from experimentyfbn supeqnormal | any slight inaccuracy in the text. m beheve the ook 
and abnormal " subjects.” . Beneath the threshold of con- | is singularly free from errors, but x would be absurd to 
sCiouspess there is a vast amount of sub-conscious and | suppose that there are not several which have escaped 
unconscious mental action, .Of.the muititudinous simul- | even the notice of the authoz, who has imposesupon him- 
*ancous neurosés only the supeficial film (so to Speak) | self numerous guards for fhe prevention of such slips. 
emerge into the light of consciousness 23 psych The, Fog it must be remembered that this 1s no hastily-pre- 
study fromethe psychological standpoint of the underlying | pared work: ıt has occupiéd much of the writers time 
kyfopsychotes, as ) have elsewhere suggested that they | since 1866, when the magnu opus was commenced. The 
should be termed, is as important ss it is difficult. If the author is to be heartily congratulated on the successful 
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termfhation of labours which must have occupied most 
if not all of his leisure time from other more regular 
work. 5 

But Mr. Carr has not confined his work to the limits of 
his previous title-pages : he has “ supplemented ” it “ by an 
index to the on pure mathematics which are to be 
found in the Principal Jóurnals and Transactions of 
learned Societies, both English and foreign, of the 
present century." Such indices have, in these busy 
times, great value for students in all branches of know- 
ledge, and this one is, we think, very accurate for a first 
edition. There are, however, some defects. On p. 720 
occurs an historical note on the cycloid; no reference is 
made to the exhaustive treatise, on the cycloid and all 
forms of cycloidal curves, by Mr. Proctor (Longmans, 
1878). In the like case of Cartesian ovals there is no 
account taken of Prof. Williamson's paper on these curves 
in Hermathena (No. iv. p. 509; subsequently given in the 
authoPs “ Differential Calculus"). For the length of an 
arc of an oval expressed by elliptic functions, Mr. Carr 
(p. 731) cites a paper by Mr. S. Roberts, F.R.S., in the 
London Mathematical Society’s Proceedings (vol. v. p. 6), 
but does not mention that Mr. Roberts (vol vi. p. 200) 
subsequently found that he had been anticipated 
by Prof Genocchi (1855, see “Il Cimento,” Turin). 
The name of Desargues, rightly given p. 917, is twice 
printed Desarques on p.858. On pp. 913 and 935 we 
have “ polyronal,” “zonal,” and "tetrazonal": the author 
of the paper in question has “m” in place of “n” 
throughout. “ Nicomaque” (p. 853), “ implexe (p. 859), 
“pseudosfera” (p. 915), are easily traceable ; “ coplana- 
tion” and “complanation” are also to be traced to the 
titles of the original papers, Cases of wrong spelling 
occur in the names of Hesse (p. 890), Kronecker (p. 890), 
Plucker (p. 916), Rodrigues (p. 921), Lissajpus (p. 900), 
and there are various forms of MacCullagh; but “ Tetra- 
tops” (p. 931) eludes us. These are trifling matters, and 
in the text in such parts of XIII. and XIV. as we 
have read we have not observed any errata of con- 
sequence. E t 

It would be a boon to students if Mr. Carr would issue 
this supplement in a separate form, and add to his exten- 
sive list of thirty-two periodicals references to the papers 
on pure mathematics which occur in the Philosophical 
Magasine, Lady's and Gentleman's Diary, the Mathema- 
tician, “ Reprint from the Educational Times” (a limited 
selection here of general results and the occasional papers), 
and Maikesis. For instance, on the P girl" problem 
there is a good article in the Diary, on the “ chess- 
men" in the Philosophical Magasine. 

Mr. Carr will understand that our remarks are made in 
no captious spirit: we are very grateful for the trouble 
he has taken, and desire only that a second edition 
may be made even more valuable from its increased 
accuracy and stores of information than the present 
one is. > 

Tle is to be gonfratulated on the arrangement 
of his text, the several different kinds of types which 
have been put at his disposal by the printers, and the 
excellenfdiagrams. It only remains to express the wish 
that what the author has done for one side of mathe- 
matics he may be encouraged to do for the other, ġe. for 
applied mathematics. E 
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COMMERCIAL ORGMNIC ANALYSIS 
Commercial Organic Analysis. By Alfred H. Allen, 


F.LC, F.CS., &c. Second Edition, Revised and 
Enlarged. Vol II. Fixed Oils and Fats, Hydrocarbons, 
Phenols, &c. (London: J. and A. Churchill, 1886.) p" 
TES has been so much enlarged and so tho- 
roughly revised that it has become almos a new 
book, and certainly it value has-been greatly ¢h- 
hanced to all analysts and others interested in the 
special points discussed. These copious additions 
have rendered it necessary to divide the present edi- 
tion into three volum€§ the first of which appeared 
some little while ago, whilst the third (on Arom#fic Acids, 
Tannins, Colouring Matters, Cyanogen Compofnds, Qr- 
ganic Bases, Albumenoids, &c.), is now in course of pre- 
paration, and is promised shortly. Of the sections treated® 
in the present volume it may be said generally that the 
author has collected together and systematically digested 
almost all the available information extant scattered 
about in text-books and numerpus papers read before. 
scientififSocieties, and that he has largely contributed 
personally to the mass of information by means of experi- 
mental and observational work carried out in his own 
laboratory at the cost of much time and labour. More- 
over, he has sought and obtained the aid of several well- 
known chemists possessing special knowledge and skill 
in certain Kinds of work, by whose assistance many of the 
more important articles have acquired ost ex- 
haustive characte. As a result, the treatise has become 
a most valuable hand-book and book of reference with 
respect to the classeof. matter coming within its scope; 
andit may now be fairly said to be an essential item in 
the list of works requisite in the library of an analytical 
chemist. z 
Amongst the numerous special points of research to 
which the author has devoftd much personal attention, 
a notable one is the examination of various pf-the 
physical properttes of fatty and oily matters with a view 
to their discrimination and identification, and more espe- 
cially the methods in use in the determination of their 
specific gravity. In order to avoid' complicatioM® arising 
from differences in physical state—some being solid, others 
pasty, and‘others fluid at the ordinary temperature—he 
recommends, as previously proposed by Estcourt, that 
comparisons should always be made at the temperature 
of boiling water, the melted fat or fluid oil being placed” 
in a test-tube heated in a water-bath (of such construction 
that no steam escapesein the vicinity of the operator), 
and the indications of a Westphal's hydzostatic balance 
noted when the plummet is immersed in the hot oil. The 
figures thus obtained on repetition of experiments show 
very little divergence ; and characteristic values are thus 
obtainable for certain kinds of fats, e g. butter-fat when 
genuine. Owing to the fact that the Westphal balance 
as sold is constructed to give specific gravity indications 
af the ordingy Ieviperaiwre (is. that the plummet is 
adjusted so as"to lose a particular weight, conveniently 
5 or Io grammes, when immersed in water at, say, 15' C.), 
itis obvious that the numerical values obtained on im- 
Mersion in hot mateyial ateclose upon 100° C. represent 
neither the true densities at 100° of the substanfes 
between 
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fatty and resinous acids contained in soaps, is justly re- 
garded by the autho- as a valuable criterion in judging of 
the nature of such substances, especially when taken in 
conjunction with otter data (s.g. in the case of butter-fat, 
the amount of volatr e acids capable of being subsequently 
distilled off along with water, working uader particular 
constant conditions as recommended byfReichert ; and 
the proportion between acids soluble and insoluble in 
water, &c.) ; and a large amount of experimental work 
has been done by him in connection with such valuations. 
He has also made zn excellent digest of recent researches 
in connection with ats, oils, waxes, soaps, and analogous 
bodies. In connection with toilet-soaps, he regards the 
Addition of sugar to produce transparency as “simply 
diluting the true scap-matenal as so much water would 
do, without communicating any compensating property 
of value.” This is a very mild way of putting the case, 
the fact being that 3oaps containing sugar are liable to 
produce, in sensitive subjects, a great amount of irrifation 
of the skin (in fac, a mild kind of “ grocer's eczema," 
traceable to the same cause) even though’ free from. 
causticity and othe-wise unobjectionable: and numerous 
persons are, to the reviewer's knowledge, unable to use 
certain widely-advzrtised soaps, in consequence of the 
large admixture of sugar therein contained, although the 
composition would otherwise be quite uainjurious. 


























these densities and that of water at 100°. £e. their specific 
gravities at 100*.e But for any particula- instrument, the 
different values obtained with different fatty matters 
exhibit the same differences as those abtained with any 
. other instrument ;* whilst the indicatton3 of any two 
ins(giments are obviously comparable, provried that the 
mode of graduation and the coefficiea: of expansion of 
the plummet are the same ; which prectically is the case 
if ¢ glass plummet be always used, as -ecommended. In 
a recent communication to the Anizysé.(January 1887, 
p. 18), the author suggests that the term “indicated 
_plummet-gravity” should be employed to represent the 
apparent values obtained at such$ind scch a temperature 
by means%f the plummet-balance ; wkich is clearly pre- 
fereble tothe use of either of the terms ^ specific gravity” 
or * density " in such cases. It may be aoticed in passing 
that the “indicated plummet-gravities " of fats and oils at 
100° or thereabouts by no means necessarily follow the 
same order as the so-called specific g-avities obtained at 
lower temperatures, not only on account of difference of 
physical state, but also through the different Tates of ex- 
pension possessed by the various substances. 

Another point on which the author has worked with 
-results of some interest is the determimatidn of the amount 
- of glycerol yielded by fats and oils on saponification. He 

concludes that there is no experimental basis for the 


suggestion put forth some time ago by Wanklyn and Fox 
that tsoglycerides are present in such substagces, these 
bodies yielffMg on saponification 5-opianic (or other 
homologous) acid and water, instead of glycerol. Such 
a view is @épposed not only to the authors laboratory 
experience, but also to that of *manufacturers, who 
frequently recover 7'5 to 8% pars of glycerol per 
100 of fatty matter, instead of less than £ as stated by 
Wanklyn and Fox. Making allowance therefore for 
defcient saponification and loss of glycerol by evapora- 
tion during recovery, the theoretical amount of glycerol 
obtayyable is satiskactorily accounzed for, instead of 
being largely ın excess of that actually $roduced. It is 
noticeable that, whilst the author obtained results reason- 
ably conc t with the permanganate process for the 
determ on of the glycerol produced during saponifica- 
tion as compared with the other ordinary methods in 
many instances, this was not always the case, the former 
process sometimes yielding figures far in excess, indi- 
cating the presencegf other substances besides glycerol 
capable of forming oxalic acid by t*eatment with per- 
manganate, An extreme case was aiforded by linseed oil 
dried wp to elastic skin, which* geve 49 per cent. of 
impure glycerol directly isolated. and 155 per cent. by 
the permanganate process. 

The author considers that the usually received mole- 
cur weight of lifioleic acid, gensrally represented as 
indicated by the formula CH 4O, is incorrect, as the 
mean equivalent of the acids obtainable from linseed oil 
on saponification has been found by him to be con- 
siderably higher than that thus indicat The formula 
CigH,,O, agrees better with his results, and moreover is 
not at all incompatible with the analytical data obtained 
by previeus investigators, The anzlogo 1s determination 
of the mean molepular weight of tke acids produced on 
sfponification (by means of afcohol c potash and phenol- 
phthalein) of fatty, waxy, and oily matress, and^bf the 








The sections devoted respectively to hydrocarbons and 


phenols are equally camprehensive, including descriptions, 
necessarily in some cases somewhat brief, of the leading 


points in the petroleum, coal-tar, and shale-oil industries, 


and of the technical examination of the various products 


obtained on fracticnal distillation and subsequent further 
treatment of these and allied raw materials, eg. wood-tar ; 


and the commerciel examination of turpentines and resins, 


essential oil, cam5hors, and various miscellaneous sub- 
stances, such as cantharidin and Cholesterin. In these, 
as in the previous section, the value of the various précis 


given of other observers’ work is frequently further en- 


hanced by the comparative experiments and examinations 
made in connection with different analytical methods, &c., 
by the author himself Bone-tar, obtained as a by-product 
of the animal charcoal manufacture, is not described, 
probably on account of the limited uses to which, hitherto, 
it has been put; -vhilst, for similar reasons, but little is 
said of blast-furnece and coke-oven tars. 


C. R. ALDER WRIGHT 





cues 


OUR BOOK SHELF 


Practical Dynaio-Bullding for Amateurs. 
W. Walker, M.E. (London: Iliffe and Son, 


WOULD that all books for amateur guidance were written 
with as full a knowledge of proper principles as this 
unassuming little work. We are not saying that the 
machine which the author recommends amateurs to con- 
struct is the equal of rhe commercial dynamos of the current 
date. His field nagnet cores ar@ofyast iron, and noP of 
the best form ; his armature might be improved by getting 
greater cross-section of iron into it. But there is EE 





By Fred. 
I i 36) 


Jrongly done. All instructions about the..essenti 
details 


of proper insulation and testing of the work in 
progress are accurate and full; and an appendix on 
alterpative construczions of field-magnets supplies in some 
degree the deficiencies of the?earlier text. 

. 


. 
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Hand-book Ps Zoo with Examples Canadian 

Si GSES aed By Sir J. William Dawson, 

^ RS. ,&c. Third eae and enlarged. 
(Montel. Dawson Brothers, 1 


IN this little work, the President of the British Associa- 
tlon for the Advancement of Science has concentrated 
into some a very fair account of the principal 
Facil V. eS pe e It is specially adapted for 
Canadian students, inasmuch as the examples of every 
group are selected, as far as possible, from species found 
within the limits of the Dominion. The fact of the 
volume having reached a third edition shows that Sir 
William Dawson’s plan and method have been appre- 
i That the arrangement adopted is altogether un- 
exceptionable, and that all the most recent discoveries in 
zoological science are taken advantage of, we could not 
fairly say. For example, Eosoom is still treated of as if 
it were without doubt an o c structure; the unques- 
tionable affinity of the jake Ai to the Vertebrate 
embryo 18 but faintly alluded to; and the much-falked- 
at eee w:—one of the most singular types of 
life—seems to have been alto seTlier m omitted 
from the list. Yet there is, in the main, an absence of 
tho serious errors which are too often found in such 
manuals The volume is well illustrated and well printed, 
and we have no doubt, be of much service as a 
text-book in Canadian schools of science. 


Theory of Magnetic' Measurements. By Francis E. 
Nipber, A.M., Professor of Physics in Washington 
University, President of the St. Louis Academy of 
Science. (New York: D. Van Nostrand; London: 
Trubner and Co., 1886.) 


DURING the last twenty years there hes been consider- 
able activity amongst observers on land and at sea in 
adding to our knowledge of the magnetism of the earth, 
and it is certainly desirable, if not necessary, that those 
busy workers, who are only acquainted with the Panal 
use of the instruments employed, should know somethin 

of the theory of the e ur measurements upon which 
they may be engugeg. 

o those conducting ur fase mn unde English 
auspices, the article on Magnetism in the 
“ Admiralty Manual of Scientific Inquiry ” has proved a 
valuable aid in showing both what was and 
the practical means of ob observations on land 
and sea, with’ the methods of cal ing thé. results, 
The theory of the subject, however, is beyond the intended 
ms of the Manual. 

e magnetic survey of the United States has, duri 
the period under consideration, been continuously fee 
on under the Government and private enterprise, and 
Prof Nipher has been one of the di t workers, as 
shown by his survey of Missouri, lished in NATURE, 
lvol xxiii. p. 583). In the. boo us he com- 
bines some excellent practical infoffff&tion for those 
undertaking the observation of the three magnetic 
elements on land, with the theory of the several magnetic 
measurements thus made. 

Adarge portion of the book is necessarily occupied by 
the theory of the horizontal force magnetometer and its 
several parts. Here the reader will ind some differences 
from the notation. For instance, H is substituted 
for X when vou d the horizontal force, and I for K, as 
the moment of of the deflecting et. A more 
rt gare faom the usual method of calculation 

be noticed in fhe omission of the coefficient of induc- 
tion 4, which has been so entirely rejected as not even to 
be discussed. The retention of this coefficient has already 
been challenged elsewh but the general support òf 
European practice seems to forbid any change until its 
place in our formula has been proved unnecessary. In 
the concluding pages there is an article on the sysfems of 


units adopted in magnetic ts, and plates of 
the unifilar magnetometer and di circlesgenerally used. 

The appendix is devoted to a pend of the method 
of least squares in the reduction of observations, an 
article on graphic methods, with the aid of which so much 
may be done to shorten the labour of computation, and 
some tables giving the times of the elongation of Polis 
with its correspon azimuth for the years 1886-95, from 
which the true meridian may be uced for 
declination-observatio These tables will probably be 
found convenient in lati latfudes between the northern tropic 
and the Arctic tircle. 

The large domain of etic observations at sea is 
not touched upon, but intendin agin on land should 

De pases to possess affook which might p" 

uded in their tra a 

adding much to the weights to 


Russian Petroleum. By c. 


pment A 


The Coming Deluge o 
Marvin. (London: R, Anderson and Co.) 


THIS pamphlet does not d to add to our limited 
knowledge of the origin of petroleum or of its connection 
with the Tertiary deposits and volcanic activity of the 
Caucasus. It is in reality an appeal to English enter- 
prise towdirect its i to atleast the carrying trade 
of a district so rapidly growing in industrial importante. 
The enormous figures given (eg. more than a million 
gallons a day frbm a single well) are enough, however, to 
stimulate scientific as ei as Stock-Exchange inquiries, 
and the development of communications between Baku 
and the West is sure to be, sooner or later, fruitful 1n geo- 
logical results, G. C. 


. e 
` ^ 
LETTERS TO THE EDITQR 


[734 EdWor does mob hold himself responsidlefor opinions ex- 
underiak 


pressed by kis correspondents. Nather can he hig 
return, or tec 


that itis impossible otherwise to insure the emen 
of communications containing SEE 4 7 ee ] 


7 The Cambridge Cholera Fungus 


I HAVE read with great Mr. Gardiner’s letter in your 
issue of January 20 (p. 271). We are there told that on 1econ- 
sideration Mr. Gardiner has now come to the comgsion that 
the organism which he sew in Prof Roy’s ons of the 
intestinal mucous membrane—which Prof. Roy took to be the 
more usual and typical form, and which Mr. Gardiner then 
thought to bel dU the Chitridiacese—is probably the particular 
passe in the life- ry of Bacterium known as an involution 
orm, £e. ''athin and somewhat moniuform filament which 
one end exhibited aedistinct nodular on ud If MrgGard? 
ner has studied the filaments of a mould in animal 
tissues,*he must have come across Ea of such forms. But 
granting for the sake of argument that what Mr. Gafdiner saw 
in Prof. Roy's specimens bears a resemblance«o and is in reality 
arf involution form of Bacterlum, how about the branched threads 
figured in the Report by Mesars. Roy, Brown, and Shenington 
in No. 24 Mi Ot the eee ney of the Ro Society, on p. 179? 

these two figures mtroduced h no doubt as tybical 
ebria uio of the organisms in the mucous membrane, sho: s 


what Mr. Gardiner has seen in Prof Roy's p 
involution form of some Bacterium, then the brenched threads 
figured in M . Roy, Brown, and Shermngton’s Report are 
80 i unless somebody started the novel extra- 
-view that a Bacterium possesses branched mycelial 

ar grin like a true 

I should be glad to hear Mr. Purdue ae As to these 
brfnched mycelial re rg on p. 179 of the 
of the Royal Society, No. 247, in the Report by Messrs. Roy, 
Brqyp, and Sherrington. E. Kirin 
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The Coal-Qust Theory 
THosz readers ff NATURE who have flowed the various 


the follo resolution was carried at the Conference of 

Miners, which concluded its sittings in Birningbam yesterday 
— 

Th Co that recent explosions have de- 


nference, 

monstrated that coal-dust is sufficient, withoat the presence of 
to cause a serious explosion, is of opinion that a clause 
thopld be feted inthe nen Mines Act, making it illegal to 
use -powder, or other inflamnfibie substance, in any pert 
of the tram or trolly-way, unless the dust on thetop, the bottom, 
and the sides of such tram or trolly-aay has been properly 
damped or removed, for a distance of fifteen yards on each side 

of the hole in which the shot is to be fred.” 
This practical method of dealing 


Tho use of atust-AgAt tubs, or mine-waggons, sa a means of 
the deposition of coal-dust in the first and 
the necessity, for so many precautions in dealing 
with it afterwards, ested itself to ms while I was 
the scene of the explosion in the silkstone-p:ts at Altofts - 
liery. In order to fulfil the condition of being dust-hght, the 
mine- would require to have ro crevices of any kind 
through w ich dust could be «aet, and they would require to 
be so filled that no pieces of coal would roll overtheirdides on 
to fhe floor. 

This alternative method, which I propose -o discuss at greater 
a. sa cii showing practical results as fir as they extend, 
might perhaps meet the case of those mines in Which. the nae of 

oct 
WAY 


water is objectionable, on account of its Cisint 
upon the roof or floor. W. 
Cardiff, January 15 





esith from the sun). 

The head of the comet was a -arge, brilliant, star-like 
nucleus, surrounded with a splendid, globular chevelwre. From 
thisgpraig ivo tail : the larger, directed towards the North Pole, 
was straight, or but a little convex to the east (on which side it 
Was aio e etle Muda y ao po en ul gerne 

the 


neerly*fo* The smalle- tril much sherter, 
and directed 50° to the west of the other. colour of the 
comet was a beantiful light blue. 

Tha spectrum of tie comet renace from the three 
bands of djesierdrocarbons; the ing the strongest, then the 
ellow, whilst the blue was the faintest. e bands were crossed 
the linear 


of the nucleus, continuous, but ies d 
reinforced on the bands, and extendel very litfle beyond 
limits of the bands themselves. 

Before the passage at ion the comet had the same form, 
hut less developed ; the also was the same. 

On the morning of December 7 I followed the comet with 
the ro-inch refractor till twenty-five miuntes before sanrise : this 
proves the great of the omg. A. Rr 

Palermó Observatory, January 9 





Magnetic Theory 


May I trespess upga your space to ask a question which I 
have never seen pi but which is so obviaus that it must 
have occurred to many others interested in magnetic theory ?® 

In a current field—with closed currents—we have the familiar 


equations— 
r= | [fe G= Es, Ho le 


de o dm o dE dG, dH 
dv dy d dr dy d! 
s VIF + qru = 0, &c. 
And if «, 4, c are the,componentf of magnsic force— 
e . 
quus UE Be 


4 d. dy d, 


f. 





In a magnetised mas, 4, B, C being components of pag- 
netisation, if we take 


F-(ffi*z- cz) m G-&c, H=&e. 


We have at all externa! points a magnetic force of the com- 
ponents a, à, c, where 3 = aG 4H 
ao dy’ . 
If we introduce the vector whose componentgper unit volume, 


H, v, T, on OE, &c, where 4, B, C are continuous and 


per unit surface are a — mC over surfaces where 4, B, C pas 
discontinuously to zero, we get = | f | 975, &c. 


and all the equations cf the current field are reproduced. 
Only the components a, A, y, of the magnetic force at imZerwa/ 
pointz, being derivable from the potential 
MIETEN PE 
F ie r ur y h 


aie not identical with 3, 4, c, as they do not satisfy the gqua- 


«c db 
th —— lI & 
ons arn, kc. 
My question is, wha- is the physical evidence in favour of the 


existence of 4. b, C end a, B, y? 

All we know, and can know, about a 
derivable from observations of the erterwa/ field, 

Everything, therefore, that we can know is satisfied by ex- 
pressing the state of the mass in terms of x, v, w, and regarding 
these quantties as tbe ordi electric current components. 
So that s, 6, c are components of force everyWhere. 

My meaning is that f the order of our investigations had been 
reversed, commencing with current phenorens and Vo pee 
on to magnetic, it seems almost certain that we shoul have 
attempted to explain the latter in terms of the former. 

Doubtless many of the observed facts of induced magnetism 
would present grave difficulties, but I do not think these difi- 
calties would have driven us to the hypothesis of permanently 
polarised molecules, or that we should have derived any addi- 
tional help Reta: Goer H. W. Watson 

Berkeswell Rectory, . 


i . 
Sounding a Crater, Fusion-Points, Pyrometers, and 
Seismometers : 


I HAD to sze some confirmation of- the 1emarks that 
form the pit cd the leier on am mase Dr. H. J. 
Johnston-Lavis in Nature of the 3oth ult. (p. 197), but as no 
on pis tapenn the matter yet, perhaps wgll allow me, as 
for years chief assistant of the late Robert Mallet, to say 
that it is quite true thet elaborate apparatus was devised by him 
and made by differect instrument-makers, with a view to ob- 
taining tal imformation an the whole of the questions 
and more than those ieferred to by Dr. H. J. Johnston-Lavis, 
A preliminary report was presented by him to the British 
Association in 1863, ir. which the sco lus inquiry and nature 
of apparatus were meationed, and o 1 
hun which I have not by me now. 
the whole of remained for years, through Prof. 
Guiscardi, in the U ity of Naples, and that Mallet wrote to 
him as to its disposition for the uss of others, should occasion 
permit, just before his death. W. Worsy BEAUMONT 
Norwood Road, S.E. 


mass 1$ 








Folkestone Gault 


Mz. JoHN GzirrirHs, of Folkestone, the well-known 
collector of Gault foæils, is without resources, and is perman- 
ently disabled by rheumatism, ht on exposure in his 
daily labours, which have not the’ museums 
Europe and the United States, but have {8rmed the groundw 
of the investigations into the zones and fossils of the Gault made 
by myself and fellow-workers—the Rev. Prof, Wiltshire, F.G.S., 
before my own endeavours, and those of Mew. F. G. H 
Price, F.G.S., and Szarkie Gardner, F.G.S., since, Mr. F. G. 
H. Price, of Messrs Child's Bank, Temple Bar, W.C., has 

ertaken to recrivo subscriptions. 

H.M. Geological Survey . C, E. Dz RANCE 
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Wolves, Mares, and Fouls 


WHEN in The Asturies in 1885, I was told of a very curious 
case of animal instinct, which may be worth ing. Wolves 
Lab; no: meam ifrojuent ta ‘The ias, and often attack 
the young fosjs which are sent up to pasturage with the mares in 
the i The experienced danger seems to have begotten 
a precantionary instinct of a very intelligent kind. It is said 
that, on an alarm of wolves, the mares and foals co e for 
mutual protection and common defence. The mares form them- 
selves into 2 sort of cordon, heads outwards, surrounding a space 
incloaing the young foals, and are ready for attacking their 
fore-feet the wolves on their approach. 

My informant gave me a graphic account of such an attack, 
of which he was an eye-witness for nearly an hour, and described 
to me how the wolves circled round and round the defenders, 
first at some distance, then gradually a nearer and 
nearer, seeking an opening into the inclosure, till at last they 
came within s i and he saw one wolf rolled over 
dead by a blow from the fore-foot of one of the mares. 

The fore-foot is not commonly used for defence by an coame 
spegies ; but ıt 1s obvious thet the more powerful hind- law 
would be of little service against the spring of a wolf from 
behind, without the directing eye to guide the stroke. What a 
long ence must this mutual protection have been the result 
of1 e can scarcely understand it, without couacils of war 
having been held, the discussed, and signals for conterted 
action arranged; but now all this instinct may merely be the 
inheritance of the ience of former generations. 

Benthall, Kenley, Surrey, January 6 GrogGE Maw 


x : 
THE SUN'S HEAT! 


| s human history we know that for several thousand 
years the Sun has been giving heat and light to the 
with some considerable 





earth as at present ; . possibl 
fluctuations, and possibly with some not very small pro- 
gressive variation. The records of agriculture, and the 
natural history of plants and animals within the time of 
human history, abound with evidence that there has been 

ingly.great change in the intensity of the Sun's 
t within the last 3000 years ; but for all that, 
there may have variations of quite 2s much as 5 or 10 
per cent., as we niay judge from considering that the inten- 
sity of the solar radiation to the earth is 64 per cent. greater 
in January than in July; and neither at the equator nor 
in the northern or southern hemispheres has this difference 
been disco by ience or general observation of 
any kind. But as for the mere age of the Sun, !rrespective 
of the question of uniformity, we have proof of something 
vastly more than 3000 years in geological history, with its 
irrefragable evidence of continuity of life on the earth in 
time past for tens of thousands, and probably for millions 


of years. , 
Here, then, we have a splendid subject for contempla- 
* tion and research in natural philosophy, or physics, the 
science of dead matter. The sun, a mew piece of matter 
of the moderate dimensions which we know it to have, 
bounded all round by cold ether, has been doing 
work at the rate of four hundred and seventy-six thou- 
sand milion milion million horse-power for 3000 years, 
and at possibly mo and certainly not much less, 
than that for a few on years, How is this to be ex- 
plained? Natural philosophy cannot evade the question, 
and no physicist who is not engaged in trying to answer 
it can have any other justification than that his whole 
e" orking time is ied with work on some other subject 
or subjects of hisspfovince by which he has mqre hope of 
being able to advance science. ‘ 

I suppose I may assume that every n present 
knows as an established result of scientific inquiry that 
the sun is not a burningefire, and is merely a fluid mass 
cooling, with some little accession of fresh energy by 
meteors occasionally falling in, of very small account 

bable Origm, ‘otal Amount, and the Posalble 
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in comparison with the whole mey of heat which , 
he gives out from year to year. ou are also per- 


fectly familiar with Helmholtzs form of the meteoric 


theory, and accept it as having “the highest degree 
of scientific probability that can be to 
any assumption regarding actions of istoric times. 
You understand, then, that the i poe of the 
explanation is this: gt some period of time," long past, 
the sun’s initial hedt was generated by the collision 
of pieces of mattes gravitationally attracted hat aed from 
distant space to build up his present mass; shrinkage 
due to cooling gives, thro the work done by the mutual 
gravitation all pafes of the shrinking the vast 


thermal capacity in viftue of which the cooligg been, 
and continues to be; so slow. I assume that ypu have not 
been misled by any of your teachers who may have? told 
you, or by any of your books in which you may have read, 
that the sun is becoming hotter because a gaseous mg&s, 
shrinking because it is becoming colder, becomes hotter 
because it shrinks. 

An essential detail of Helmholtz's theory of solar heat 


is that the sun must be fluid, because even hough gives 
at moment hot enough fram the surface to any depth, 
however inwards, to be brilliantly incan the 


conduction of heat from within through solid matter of 
even the highest conducting quality known to us would 
not suffice to maintain the mcandescence of the surface 
for more than a few hours, after which all would be 
darkness. Observation confirms this conclusion so as 


the outward a ce of the sun is concerned, but does 
not suffice to disprove the idea which prevailed till 
or forty years ago that the sun is a solid @\cleifs inclosed 


in a sheet of eviolently agitated In reality, the 
matter of the outer shell of the sun, from which the heat 
is radiated outwards, must in cooling become’denser, and 
so becoming le in its high position, must fall down, 
and hotter fluid from’ within must rush up to take its 
place. The tremendous currents thus continually pro- 
duced in this great mass of flaming fluid constitu the 
province of the newly-developed science of solar physics, 
which, with its marvellogs instrument of research—the 
spectroscope—is yearly and daily giving us more and 
more knowledge of the actual motions of ehe, different 
ingredients, &hd of the.splendid and all-important result- 
ing phenomena. 

Now, to form some idea of the amount of the heat 
which is being continually carried up to thesayn’s surface 
and radiated out into s and of the dynamical rela- 
tions between it and the solar povio let us first 
divide that prodiuions number (476 X 109) of horse-power 
by the number (6'1 X 10%) of square metres in the sun's 
surface, and we find 78,000 horse-power as the mechanicale 


value of the radjation square fhetre. ipe, thén, 
the engines of eight ironclads applied to do all avail- 
ableerork of, say, 10,000 horse-power each, in ity 
driving one small pa dle in a fluid contained 4n a square 


metre vat. The same heat will be given out from the 
square metre surface of the fluid as is given out from 
every square metre of the sun’s surface. 
But now to pass from a practically impossible corgbina- 
gor of engines and a physically impossible paddle and 
uid and containing vessel, towards a more practical com- 
bination of matter for producing the same effect: still 
keep the ideal vat and dle and fluid, but place the vat 
on the deg dig & cool, solid, hom eous globe of the 
same size M Ic metes radius) di the SUD. dui OE 
density (174) equal to the sun’s density. Instead of usi 
steam-power, let the paddle be driven by a weight descend- 
ing in a pit excavated below the vat As the simplest 
possible mechanism, take*a long vertical shaft, with the 
dle mounted on the top of it so as to turn horizorfally 
the weight be a nut working on a screw-thread on 
the verticfl shaft, with guides to prevest the nut from 
gurming—the screw and the guides being all absolutely 
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frictionless, Let the pit be a metre square at its upper 
end, and let it be excavated quite down to the sun's centre, 
everywhere of sq horizontal section, and tapering 
uniformly to a point at the centre. Let the weight be 
sintmy the excavated matter of the sun's mass, with merely 
a little clearance space: between it and the four sides of 
the pit, and a kilometre or so cut off the lower pointed 
end to allbw space for its d The mass of this 
weight is 326 x 10f tons. Its hea uarters of 


s esa, three-q 

viness of an equal mass at the suws surface, is 

244 X IO! tons solar surface-heaviness. Now a horse- 

wer is 270 metre-tons, terrestrial surface-heaviness, per 
ur; or Io metre-tons, solar surfae-heaviness, per hour. 

To do 78,900 hdrse-power, or 788,000 rhetre-tons, solar 

surface-beaginess, per hour, our weight must therefore 

descend at the rate of 1 metre in 313 hours, or about 28 

metres year. 

*To advance another step, still through impracticable 
mechanism, towards the practical method by which the 
sun's heat is produced, let the thread of the screw be of 
uniformly decreasing steepness from the surface down- 

so that the velocity of the weight, as it is allowed 
to descend by.the turning ef the screw, te ngos 
promortion to distance the sun's centre. s will 
involve a uniform condensation of the material of the 
weight; but a condensation so exceedingly small in the 
course even of tens of thousands of years, that, whatever 
be the supposed character, metal or stone, of the weight, 
the elastic reaction against the condensation will be utterly 

im tible in comparison with the gravitationnl forces 

with which we are concerned. The work done per metre 

of descent of ffe top end of the weight will be is four- 
fifths of what it when the thread ofethe screw was 
uniform. Thug, to do the 78,000 horse-power of work, the 

top end of the weight must descend at the rate of 35 

muc e year: or 70 kilometres, Which is one one- 

hundredth per cent. (1/10,000) of the sun's radius, per 

-2000 years. 

Now let the whole surface of our cool solid sun be 
divided Into squares, for example as nearly as may be of 
1 square metre area each, anl let the whale mass of 
the sun be divided into long inverted pyramids or pointed 
rods, ‘each® 700,000 mlometres long, with their poipts 
meeting at the centre. Let each be mountéd on a screw, 
as already described for the long ing weight which 
wo first considered ; and let the paddle a: the top end of 
each screusimíft revolve in a fluid, not now confined toa 
vat, but. covering the whole surface of the sun to a depth 
of a few metres or kilometres. Arrange the viscosity of 
the fluid and the sze of each paddle s» as to let the 
paddle turn just so fast as to allow the top end of each 

e pointed rod to descend at the rate PEEL metres per year. 

Eie ud Ni D cus Work the paddles do in 
it, be e incandescent, and it will give out heat and 
light to just about the same amount as 1s actually dose by 
the sun. M.the fluid be a few thoufand kilometres deep 
over the paddles, would be impossible, by any of the 
appliances of solar physics, to see the difference between 
our model mechanical sun and the true scn. 

Noy, ta do awa A a the last vestige of impracticable 
ism, 1n. which the heavinesses of El parts of each 

long rod are.supported on the thread af an ideal scre 
cut on a. vertical] shaft of ideal matter, absdlutely hard 
and-absolutely frictionless: first, go back a step to our 
supposition of just one such rod and screw in'a 

. Single pit excavated down to the centre of sun, aad 
let us suppose.all the rest of the sun's massto be ngid 
and absolutely unpervious to heat. Warm up the matter 
of the p dal rod to such a temperature that its mate- 
rial inelts and expgriences.emough, of Sir. Humphre 
Davf's “repulsive motion? to keep it balanced as a fluid, 
without either sinking or rising from the scans inw 
it was heldeby the thread ofthe screw.  Wheifthe ma 
is thus held up without.the screw, take away the screw, 
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or let it melt in its place. We should thus havea pit from 
the sun's surface to his of a &quare metre area at 
the surface, full of incandescent fluid, which we may sup- 

se to be of the actual i ients of the solar substance. 

is fluid, having at the instant the temperature with 
which the left ıt, would at the firstingiant continue 
radiating heat just as it did when the dle was kept 
moving ; but it would quickly become much cooler at its 
surface, and to a distance of a few metres down. Con- 
vection-currents, with their irregular whirls, would carry 
the cooled fluid down from the surface, and bring up 
hotter fluid from below, but this mixing could not go on 
through a depth of very many metres to a cient 
degree to keep up anything approaching to the high tem- 
perature maintained by the paddle; and after a few hours 
or days, solidification would commence at the surface. If 
the solidified matter floats on the fluid at the same tem- 
perature below it, the crust would simply thicken as ice 
on a lake thickens in frosty weather; but if,as is more 
prey solid matter, of such ingredients as the gun 

composed of, sinks in the liquid when both are at the 
melting temperature of the su thin films of the 
upper crust would fall in, and continue falling in, until, for 
several metres downwards, the whole mass of mixed solid 
and fluid becomes stiff enough (like hese ue 
or of mortar) to prevent the frozen film from*falling down 
from the surface. The surface film would then quickly 
thicken, and in the course of a few hours or days become 
less than red-hot on its upper surface. Tite whole pit full 
of fluid would go on cooling with extreme slowness until, 
after possibly about a million million million years or-so, 
it would be all at the same temperature as the space-to 
which its upper end radiates. 

Now, let. precisely what we have been considering be 
done for every one of our idal rods, with, however, 
in the first place, thin partitions of matter impervious to 
heat separating every pit from its four surrounding neigh- 
bours. y the same series of events as we have 
been considering will take place ın every one `of the 

its. i e 
Á Su the whole complex mass to be rotating at the 
rate of once round in 25 days. 

Now at the instant when the paddle stops let 
all the partitions be annulled, so that there shall 
be perfect freedom far convection-currents to flow 
unresistedein any direction, except so fa as resisted 
by the viscosity of the fluid, and leave the piece of matter, 
which we may now call the Sun, to himself He will 
immediately begin showing all the phenomena known in 
solar physics. Of course the observer might have to 
wait a few years for sunspots, and a few quarter-centuries 
to discover periods of sunspots, but they would, I think 
I may say probably, all be there just as they are; because | 
I think we may (gel that it is most probable that all these 
actions are due to te sun's own mass and not to external 
influences of any kind. It is, however, quite possible, 
and indeed many who know most of the subject think it 
probable, that some of the chief phenomena dué to sun- 
spots arise from influxes of meteoric matter circling rownd 
the sun. The en of chemical combination is as 
nothing compared with the gravitational en of shrink- 
age, to which the sun’s activity is almost wholly due, but 





emical combinations and dissoclations may, as 
by Lockyer, be thoroughly potent determining influences 
on some of the features of non-uniformity of the brightnesse 
in the grand phenomena of sunspots, h flames, and 
corona, which make the province of solar physics, But 
these are questions belonging to a very splendid branch 
of “solar science with which we are not occupied this 
evening. 

What concerns us at present may be summansed in 
two propositions :— . 

(1) Gigaptic convection-currents throughout the sun's 
liquid mass are continually maintained by fixid, slightly 

. . 
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cooled by radiation, fallng down from the surface, and 
hotter fluid rushing up to take its place. 

(2) The work done in any time by the mutual gravita- 
tion of all the of the fluid, as ıt shrinks in virtue of 





the lowering of its temperatute, is but little less than (so: 


little less th», that we may regard it as practically equal 
to?) the dyndnical equivalent of the heat that is radiated 
from the sun in the same time. 

The rate of shn e corresponding to the present rate 
of solar radiation has been proved to us, by the consider- 
ation of our dynamical model, to be 35 metres on the 
radius per , oF one ten-thousandth of its own length 
on the radius. ger two thousand years. Hence, if the 
solar radiation has been about the same as at present 
for two hundred thousand years, his radius must have 
been greater by 1 per cent. two hundred thousand years 
ngo than at present. If-we wish to carry our calculations 
much farther back or forward than two hundred thousand 
years, we must reckon by differences of the reciprocal of 
the sun's radius, and not by differences simply of the 
radius, to take into account the change of density (which, 
for example, would be 3 per cent. for 1 per cent. change 


of the radius) Thus the rule, easily worked out accord- 
ing to the principles illustrated by our mechanical model, 
is this :— 


Equal differences of the reciprocal of the radius corre- 
spond to equal quantities of heat radiated away from 
million of years to million of years. 

Take two examples :— 

(D If m past time there has been as much as fifteen 
milhon times the heat radiated from the sun as is at 
pet radiated out in one year, the solar radius must 

ve been four times as great as at present. 

(2) If the sun’s effective thermal capacity can be main- 
tained by aera till twenty million times the present 
years amount of heat is radiated away, the sun's radius 
must be half what it is now. But it is to be remarzed that 
the density which this would imply, being 1172 times the 
density of water, or just about the density of lead, 1s pro- 
bably too great to allow the free as ofa cooking 
gas to be still cdhtinued without obstrfiction throug 
overcrowding of the molecules. It seems, therefore, 
most probable that we cannot for the future reckon on 
more of solar radiation than, if so much as, twenty million 
times the amount at present radiated out in a year. It is 
also to be remarked that the greatly diminished radiating 
surface, at & much lower temperature, would give out 
annually mucH less heat than the sun in his present con- 
dition gives. The same considerations led Newcomb to 
the conclusion “ that it is hardly likely that the sun can 
continue to give sufficient heat to support life on the earth 
(such life as we now are acquainted with, at least) for ten 
million years from the present time." 

-  Inall our calculations hitherto we have for simplicity 
taken the density as uniform throug and equal to the 
true mean density of the sun, being ut I'4 times the 
density of water, or about a fourth of the earth's mean 
density. In reality the density ın the upper parts of the 
sun’s mass must be something less than this, and some- 
thfng considerably more than this in the central parts, 
because of the pressure in the interior increasing to some- 
thing enormously great at the centre. If we knew the 
distribution of interior density we could easily modify our 
calculations accordingly, but it does not seem probable 
that the correction could, with any probable assumption 

® as to the greatnegs bf the density throughout a consider- 
able proportion of the sun's interior, add more'than a few 
million years to the past of solar heat, and what could be 
added to the past must be taken from the future. . 

In our calculations we have taken Pouillet's number for 
the total activity of solar radiation, which practically 
lan Hagetune) March siia), end. Phoson and Tai’ © e Pigo- 
sophy,” and edition, vol. L part u , Appendix E, e 
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agrees with Herschel’s. Forbes? showad the necessity for 
correcting the mode of allowing for atmospheric absorp- 


tion used by his two ecessors in estimating the total 
amount of solar radiation, and be was thus led to a 
number 16 times theirs. Tory years later Langley,’ in. 
an excellently worked out consideration of the fole 
question of absorption by our atmosphere, of radiant heat 
of all wave-lengths, accepts and con Forbes's reason- 
ing, and by fresh o tions in very favouraBle cirgum- 
stances on Mount itney, 15,000 feet above the sea- 
level, finds a*nungber a little greater still than Forbes 
(17, instead of Forbes’s 16, times Pouillet’s number). 
Thus Langley’s number expressing the quantity of 
heat radiated per sfeond of time from each square 
centimetre of the sun% surface corresbondseto 133,000 
horse-power per square metre, instead of asthe 78,000 
horse-power which we have taken, and diminishes @ach 
of our times ın the ratio of I to 17. Thus, instead of 
Helmholtr's twenty million years, which was founded én 
Pouilet's estimate, we have only twelve millons, and 
similarly with all our other time reckonings based on 
Pouillets results, In the circumstances, and taking fully 
into account all possibilities of greater density in the sun’s 
interigr, and of greater or less activity of radiation in past 
ages, it would, 1 think, be exceedingly rash to assume as 
probable anything more than twenty million years of the 
sun'slight inethe past history of the earth, or to reckon 
on more than five or six million years of sunlight for 
time to come. 

But now we come to the most interesting part of our 
subject—the early history of thesun. Five or ten million 
years agp he may have been about double his present 
diameter and an eighth of his present ifftan tensity, or 
175 of the de&sity of water; but we “cannot, with any 
probability of argument or speculation, go on continu- 
ously much beyond that. We cannot, however; help asking 
the question, was the condition of the sun’s matter 
before it came together and became hot? It may have 
been two cool solid masses, which collided with the velo- 
city due to their mutual gravitation; or, but with *enor- 
mously less of probability, it may have been two masses 


colliding with velocities econsiderably er tham the 
velocities due to mutual gravitation. This last osi- 
tign implies that, calling the tw8 bodies Æ and’ B for 


brevity, the rftotion of the centre of inertia of B relatively 
to A, must, when the distances between them was great, 
have been directed with great exactness to pass Fein dn 
the centre of inertia of A; such great exactes that the 
rotational momentum after collision was of proper amount 
to let the sun have his present rotational period when 
shrunk to his present dimensions. This exceedingly 
exact aiming of the one body at the other, so to s is, 
on the theory of probability, exceedingly improbable.» 
On the other hand, there 1s certafhty that the two bodfes 
A and B at rest in space if left to themselves, undisturbed 
by other bodies and only influenced by their mutual gravi- 
tation, shall collide With direct impact, and thérefore with 
no motion of their centre of inertia, and no rotational 
momentum of the compound body after the collision, 
Thus we see that the probability of collision between 
two of a vast number of mutually ida d bodies yndely 
ecatteréd through space is much greater if the bodies be 
all given at rest, than if they be given moving in any 
random directions and with any velocities considerable 
in comparison with the velocities which they would 


acquire ng from rest into collision. In this connec- 
tien it is mèst interesting to know from stellar astronomy, 
aided so 


lendidly as it has recently been by the spec- 
that the relative motions of the visible stars and 


troscope, 
small in comparison with the 


our gun are generally ve 


Velocity (612 kilometres second) a body would acquire 
e. . 
Edm. ewvrnal aL r 
° y On ioe ern of galt Energy,” American Journal ef 
Serence, vol , Alarch 1883 ks . e C 


. the two to'revolve in circular orbits round 
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in falling into the sun, and®are comparable with the 
moderate little vel8city (2975 kilometres per second) of the 
earth in her orbit round the sun. i 
To fix the ideas, think of two cool solid globes, each of 
the same mean denstty as the earth, and of half the sun's 
i , given at rest, or n at rest, at a distance 
uum owes He s distance from the sun. 
They will together and collide in half a year. The 
collision will last for a few hours, in the course of 
which they will be transformed inf a violently agitated 
incandescent fluid mass, with about eighteeg million (ac- 
oe to the Pouillet-Helmholtz reckoning, of twenty 
million) years’ heat ready made in it, and swelled out by 
this heat to possibly one and ge half times, or two, 
or three, Ch fear ernie, the sun'sepresent diameter. If 
instead of Being at rest initially they had Lad a transverse 
relative vel8city of 142 kilometres per second, they would 
just escape collision, and would revolve in equal ellipses 
Inea period of one year round the centre of inertia, just 
graxing one another's surfaces every time they come round 
to the nearest points of their orbits. 

If the initial transverse companent of -elative velocity 
be less than, but not much less than, 1:42 kilametres per 
second, there will be a violent grazing ccllisian, and two 
bright suns, solid globes bathed in flaming fluid, wilf come 
into existence in course of a few hours, and will com- 
mence revolving round their common centre of inertia in 
long elliptic orbits in a period of a little less than a year. 
The gwass-tida] interaction will diminish the eccentricities 
of their orbits ; and if continued long en will cause 
eir centre of 

inertia with a distance between their surfaces equal to 
"644. of the dianagter of each. * 
If the initial transverse component relative velocity of 
' the two bodies were just 68 metres per second, the moment 
of momentum,*the same before and after collision, would 
Deve ise te solar of which seventeen- 
eighteenths is Jupiter’s and one-eighteenth the sun’s: the 
other bodies e system being not wo-th consideri 
inthe account Fragments of superficially-melted said: 
or splashes of fluid, sent flying away from the main com- 
pound mass could not pabi by tidal action or other 
resistance get into the actual orbits af the planets, whose 
evoluti ires somesfiner if more complex fare-ordina- 
tion than merely the existence of two masses undisturbed 
by any other matter in space. 

I only say in conclusion :—Assum the sun’s 
mass to be composed of portions which were far asunder 
before it was hot, the immediate antecedent to its in- 
candescence must have been either two bodies with 
details diffe only in proportion and deasities from the 
cases we have now considering as examples ; or it 

must have been some number more than two—some 
finite number—at the most the number of atoms in the 
sun's pftsent mass, which is afinite number as easily 
understood and imagined as number 3 cr number,123. 
The immediate antecedent to incaidescence may have 
been the whole copstituents in tne extreme condition of 
subdivision—that is to say, in the condition of se e 
atoms; or it may have been any smaller num of 
groups of atoms making up minute crystals or groups 
of owflakdà of matter, as it were; or it 
may have been lumps of matter like this macadam-* 
ising stone; or like this stone, which you might mis- 
take for a macadamising stone, and which was actuall 
travelling through space till it fell on the earth at Possil, 
in the neighbourhood of Glasgow, on April $, 1804; pr 
like this—which was found in the Desert of cama in 
South America, and is believed to have fallen there from 
the sky—a éragment made up of iron and stone, which 
looks as if it has solidified from»a mixjure of gravel and 
melted iron in a pl&ce where there was very little of 
heaviness ; or this splendidly crystallised piece of irong a 
slab cut ou of,the celebrated adrolite of Lenarto, in 


‚problem to 


; . 
Hungary ;! or this wonderfully shaped specimen, a model 
of the Middlesburgh meteorite, kindly given me by Prof. 
A. S. Herschel, with corrugations showing how its melted 
matter has been scoured off from the front part of its 
surface in its final rush through the earth’s atmosphere 
when it was seen to fall on March 14, 1881, gj 3.35 p.m. 
For the theory of the sun it is indifferent which of these 
varieties of co tons of matter may have been the 
immediate antecedent af his incandescence, but I can 
never think of these material antecedents without remem- 
bering X haa ion put to me thirty years ago: by the late 
wing 


Bishop Bishcp of Argyll and the Isles: .* Do 
u i i piece of matter to have been as it is 
m the beginning ; to have been created as it is, or to 


have been as it is throagh all time till it fell on the earth?” 
I had told him that I believed the sun to be built up of 
stones, but he would mot be satisfied till he knew or could 
imagine, what kind of stones. I could not but agree 
with him in feeling it impossible to imagine that any one 
of these meteorites before you has been as it 1s through 
all time, or that the materials of the sun were like this 
for all time before they came ther and became hot. 
Surely this stone has an eventful history, but I shall not 
tax your patience longer to-night by trying to trace it con- 
jecturally. I shall only say that we cannot but agree 
with the common opinion which regards meteorites as 
fragments broken from larger masses, but we cannot be 
satisfied without trying to imagine what were the ante- 
cedents of those masses, 
e 
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[23 eua ani beneficial result of the present 
energetic pursuit of biological science that every 
now and again some fhinker comes forward to show us 
where we stand, and tc what our thoughts are impelling us. 
Subordinate to the uriversal eminence and influence of 
a Linnæus or a Darwin, the critics of a decade exert no 
small effect on conter-parary investigation by suggesting 
new modes of viewing or ressing things; and even 
though the origtnality 1s not always happy, and the gene- 
ralisations are sometimes unfortunate, it 1s nevertheless & 
healthy that specialists of reputation, led to view 
matters with a severely critical eye as their work pro- 
occasionally turn round and warn us that it would 
e as well to take stock of the facts, and see what are the 
chances of solving some large problem. Mortover, it has 
to be borne in mind that as various branches reach a 
certain stage their res.lts need overhauling by specialists 
in other nea and it becomes a question who is 
to prepare the problems of biology, for instance, so that 
the mathematician or the physicist may criticise them. 
As much on this account as for his own contributions 
to the store of facts, we must welcome Dr. Berthold’s 
clever “ Studies ‘een earnest and important attempt to 
contribute to a knÓWledge of the mechanics of life. Of 
course it is always a ty to decide how far a special- 
ist may bee tc take an accurate view of a large 
e direct solution of which his own re- 
searches can contribute but little; but experience Has 
shown that more is to be looked for from the deep insight 
obtained by close investigation than from the few brilliant 
mupeestions scattered through volumes of merely clever 
ing. In the present case, the moderate tone of the 
book, and the ea-nestness of the writer, should at 
least insure cure redin of the 384 of text in* 
i expresses his bold ideas ; and whether 
the conclusions stand or fall, the reader will be amply . 
repaid by the observations collected and the criticisms on 
questions now agitating the minds of botanists. 


I The three alirohtes now hibited to the Hunterian Museum of 
bean lent me for this evening 


by the Curator, Dr Y . 
R Studien uber rre umchani" Dr. G. Berthold, Professor 
of Botany in thg U: o£ Gthtingen. pag Aie er 1886.) 
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The title of the book must be taken-in a comprehensive 
sense, for the whole "cell-theory " (if we possess one) is 
under review in the nine chapters into which the text is 
divided. This extenmve aim is j ed by the author's 
treatment of the subject, which affords an admirable 
n of t botanical speculation. 

ore ing to a closer examination of the work, 
we may state that there are seven well-executed plates, 
with descriptions which. are too short. The index might 
have been more ample—it includes the names of plants 
and authors only—but the table of contents is very full 
and good. 

An introduction of eleven 
chief position assumed author. So long as we do 
not understand the 4 we must be in the dark as 

the mechanism of life in higher isms. No- 
thing has been gained by ing protoplasm as ; living 
proteid," or as containing “living ? as opposed to “dead 
proteids, and so forth: moreover, no tlearness, but rather 
the contrary, has so far resulted from hypotheses as to 
the “structure” of protoplasm, or from distinctions be- 
tween “idioplasm” and other constituents. The author 
therefore inquired whether we are not perhaps treadi 
an aimless path, and whether we should not go back an 
examine earlier views, and proceed anew. The conse- 
quence to his mind was the resumption of the old analogy 
between a drop of protoplasm and a drop of fluid, and 
he was led to inquire into the analogy more deeply, 
especially on finding that a detailed analysis of the 
problem had not ore been seriously undertaken. As 
the general result of investigations begun in 1882, the 
author decides that proto is to be regarded as a 
nguy complex emulsion, di in consistence in the 
erent cases. There is nothing in the chemistry and 


leads us at once to the 


metabolism known which need clash with this view of the’ 


fluid nature of the “ physical basis of life,” and the author 
decides that the forces upon which the changes of form, 
internal movements, and so forth, depend, are the same 
as those which determine whether a fluid shall assume 
the form of a drop, or drops, or spread out and wet 
another body, and so@n—in the forces Goncerned in 
surface-tensions. 

_ Theauthor frankly admits the difficulty, and even seem- 
ing impossibility, of imitating some of the conditions, or 
even of deciding whether the actions of protoplasm accord 
with the theory., This must naturally be the case; and of 
course no one éxpects him to imitate all the conditions ex- 
perimentally. The method employed is essentially deduc- 
tive and analytic throughout, and for this reason the 
greatest possible care must be employed in taking any 
step forward. Partly on this account, and partly owing 
to other circumstances, the book needs cautious reading, 
and great difficulties will be felt in regard to many points. 
Tu is apart from an LIRE perhaps unavoid- 
able) blemish in the book, which consjgtgsin the author 
so often putting off for some pages the consideration of a 
subject commenced. ` $ 

The key-note, as it were, of the work having been in- 
dicated, a few words murt be said regarding some leadi 
features in the various chapters. e first subject dealt 
with is the layered or stratified nature of the typical cell. 
A spore of Egtsetur, for instance, may be regarded as 
a system of concentric layers. First there is a central 
nucleus; then various layers of protoplasm, of which 
the innermost is colourless and contains certain minute 
granules, the pation d thicker and carries the chlorophyll- 
corpuscles, the third is hyaline and contains lenticular 
refractive es of peculiar nature ; then follows the cell- 
wall, if nothing further. . The cell-wall is usually com; 
posed of three or more layers. 

If we consider the cells of a tissue, Berthold points out 
that a given partition membrane must be regarded as 
dividing and belonging tc two symmetrical plasmatic 
systems, and as being their middle and innermost layer. 


Bat all cells are not systems $f concentye layers. Not 
only are excentric layers found, but a compleuty is intro- 
duced as soon as the sap-vacuoles appear, in many cases 
fing the cell not monocentric but pol centric. The 

7 order of the layers, as exemplifi y the spore of 
Egwisefum, or any simple cell wi ope anie vacuo 
&c. may be di ished from the fæverse order éx- 
hibited, for instance, by the cords in a Caséerpa, or the 
central mass in a cell containing raphides, or here 
where the sap bathes the System of layers ref to. 

Itis then Sos in many cases where parte! &c., 
have usually been regarded as lying free in a cell, they are 
inclosed in an i from the cell-wall, reminding us 
of cystoliths. examnation of intercellular spaces 
follows: the most interesffng question is de to exist- 
ence.of protoplasm in lacuns between cells. Berthold 

uotes Aconiium Napellus as affording conclusive ewe 
ence, and confutes the contention of Gardiner and 


Schenck against Russow’s statements Berthold goes eè 


much further, however. He finds a thin layer of proto- 
plasm overlying the cuticle of the epidermis and of spores, 
and, to put it shortly, concludes that the cell-wall is 
formed and embedded in protoplasm, and not excreted on 
its aire gy cell-wall 1s a supporting apparatus, not a 
protectivé one. in, a cell forming part of a tissug 
cannot be forthwith compared with a unicellular Alga, 
for this reason: she latter may be regarded as consisting 
of two (1) the inner protoplasmic system with its 
contiguous of cell-wall, (2) the outer strata of cell- 
wall the hypothetical covering of o pus. Only 
the of these two of the can be com- 
pared with à tissu 

The relation of these ideas to Sachs's views that*we are 
to regard a plantes a whole cut up into tell-chambers, 
and not as a whole built up of si k cells, is obvious to 
all who have followed recent speculst 

It is, of course, impossible to go at any length into the 
contents of all the chapters. e second is concerned 
with the finer structure of the cell—nucleus, chlorophyll- 
corpuscles, and other cell-contents. Incidentally we mmy 
note the emphatic statement that starch is #of formed in 
the M. Aycea (p. 57); tbat the word “ microsome ” 
has no definite meaning, and had better be discarded 
(p. 61). Later on the author expressby states his ingbiity 
to confirm S s and Schmitz's conclusions that 
microsomes are employed in building up the cell-wall 
(p. 208), and even hints at confusion between crystalline 
particles and microsomes in the case of S#érogyra’ 

If protoplasm is an emulsion, it follows that the 
various processes of separation of sap-vacuoles, oil- 
drops, crystalline and other particles, have to. be ex- 
plained as according with similar separations in lifeless 
mixtures. Berthold finds no difficulties insu le-here, 
and even discusses the probable origiff and disappearance* 
of chlorophyll-corpuscles and nuclei on the tion 
that they are part of the protoplasm. Although they 
now always arise by fhe division of those previously 
existing, they must have been formed from protoplasm in 
the first instance. The action of external stimuli offers a 
fertile subject for discussion. As geotropism, 
the author regards ''the primary of gravitatiop " 
as gonsisting in the different rates of movement of sub- 
stances of different c gravity. 

The supposition anything is explained by regard- 
ing protoplasm as essentially “ living proteid,” is severel 
criticised on 74 and 75, and the author agrees wi 
Baumann the arguments which exalt proteids into 
the position of being the most essential constituent of 
protoplasm would apply equally well to water. The 
‘living substance of organisms” is always an extremely 
complex mixtuie. At the sam time, Wt denn seem that the 
anthor here raises some gratuitous di den since ^o 
biololjst really regards protoplasm as a simple substance, 
pcd ar, Dus consequence of the discussion 
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might almost be foreseerf: Berthold ‘proposes to recast 
the definition of protoplasm, and to subordinate to it— 
the fluid mixture absent from no living cell—cytoplasm, 
nucleus, chlorophyll-bodies, vacuoles, tannin and oil- 
drops, &c., as so rfiany"parts, of the protoplasm as a whole. 
Me urges that the introduction of the ideas cytoplasm 
ecloplasm, and so on, have driven the -ime-hono 

word protoplasm out of the üeld, whereas its usefulness 
as a cemprehensive word —though with a somewhat 
different meaning from the ccrr@nt one—far the whole is 
undoubted. Moreover, it is to be ingistad upon that the 
protoplasm is active as a whole. 

The discussion as to the meaning of the term “ organ- 
ised” must be here passed ovaa with many other points 
of inte * ‘ ld 

In thé third chapter we have a long analysis of the 
tapvements of naked masses of protoplasm. All turns 
upon the tendency of a mass of protoplasm to assume the 

eform of aspherical drop; this can only be due to the 
same causes which im bs drop of any accepted liquid to 
assume the drop condition. Justice could not be done 
by summarising this analysis, and the demonstration that 
cylinders of protoplasm, ue cylinders of liquids, tend to 
break up in a definite, way. The end result of a long 
ent is, that the amoeboid condition depends upon 
the d of wetting of the enviranment by the fluid 
protop and vice versd. . 

If three fluids which do not mix are in contact with 
one another, the tensions at their surfaces can be mathe- 
matically investigated, and Berthold maintains that the 
principles here Mua pM the behaviour of a drop 
of protoplasm as they do that of an ordinary liquid under 
the given comditions. The phenomena of spreading out, 
vine forth a&d withdrawing pseudopedia, rounding off, 

c., are due to the same causes and ruled by the same 
laws as the Howing of one liquid over another, or its with- 
drawal from it (glycerine and alcoho? «.g.), or its assump- 
tion of the drop form, and so on. Of course amaeboid 
movements are complex, because the liquid amceba is not 
a ample fluid, but 1s undergoing rapid changes due to its 
metabolism and exchanges with the environment, pro- 
ceases which are acting with, different energy at different 
places. It must be clearly understood that a rapid 
survey œ% Bertholdi position cannot do justice tg hi 
argument : whether his position 1s accepted or rejected, 
there is no doubt that he clearly sees and provides 
for many important difficulties, some of which seem to 
have verlooked. It will regarded as a startling 
idea by some (though the idea is not altogether new) that 
fine pseudopodia are not the results of activity on the 
part of the amoeba: such pseudopodia must be looked 
upon as drawn owt dy the surrounding medium, not pust 
out into it Here, again, exceptions occur: where blunt 

processes are driv@n forth by local, contractions and 
other” causes, but the sum total of the argument is 
(as expressly stated again on p. 109) that the ameboid 
condition is the symptom that fhe organism wets the 
substratum &nd,displaces the surrounding medium, indi- 
cating that the intensity of the tension between the 
medium and the protoplasm is but small, The discussion 
as to the causes and effects of the internal movements in 
protoplasm must tre be passed over, with the simple 
remark that the author sees no difficulty which cannot 
explained from our knowledge of the mechanics of liquids, 
On p. 106 is proposed an explanation of the remarkable 
filaments observed by F. Darwin on Dipsacus sylvestris. 
bon IV. deals with what is practically a continua- 
tion of the second chapter—the "E ec or arrangement 
of the cell-contents. The stratified or shell arrangement 
is again expressly referred to, and an attempt made to 
explain it on the main asswmnptiog of the k The 
armangement referred to is a consequence of exchan 
(diffusion, absorption, &c.) with the environment: péssive 
particles ¿suspended in the cell would hafe to assume 
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positions which are definite ; active particles (r.e. particles 
which themselves exchange with the layer in which Ti 
are embedded) might interfere with the simple she 
arrangement, and we have systems within a system. 
After examining what occurs in the case of a spherical 
yoten or cell, the author extends theeanalysis to an 
ellipsoid and other anisodiametric systenfs, and finds the 
results accord with what 1s found in Nature. The ques- 
tion of the “ Hantschicht” is then attacked, and. De 
Vries’ late statements as to the existence of a pellicle or 
* wall? around the vacuole are criticised. Berthold, to 
put it shortly, condemns this pellicle as an artificial pro- 
duct—a “ precipitation-membrane”—1in many if not in 
most cases. On p 154 itisstill more emphatically stated 
that the cell-wall irside the cell 1s formed “always in the 
interior of the protoplasm, never on its surface,” and it is 
probable “that tke same is the case even when fiee 
masses of protoplasm surround themselves with a mem- 
brane." e membrane stated to exist around the 
nucleus 1s condemned, with a certain reserve, as a pro- 
bable precipitation-membrane. Other interesting epoints 
must be ed over. 

The fifth chapter is practically concerned with showing 
that in spite of the great variety of forms exhibited by the 
chlorophyll-bodies of different plants, especially 
their position, consistence, changes in form, division, &c., 
can be explained im accordance with the" view that they 
are parts of an emulsion. Other cell-contents are con- 
sidered also—oil-drops, tannin, nucleus, vacuoles, &c.— 
but at less length. The chlorophyll-cofpuscles of higher 
plants are compared to drops on a substratum 
which they do not bes Ba shape being in part due to 
radial pressures, When they are more extended and 
&moeboid, their actions are explained according to the 
principles (contact 5f three surfaces, &c.) empor before, 
E and o-her Conjugatg present difficulties. 

e the “chlorophyll-apparatus” displays a relatively 
large surface, the converse is the case with nuclei and 
other cell-contents, and the form of the spherical dro 
(maximum cubic contents with minimum superficial area 
is usual; th8ugh exceptions exist afd are investigated. 

The division of chlarophyll-corpuscles 1s then examined 
and this leads naturally to the division of the nucleus an 
cell, which is treated separately. A spherical mass of 
fluid must increase its surface if it divides: this implies 
& diminution of tension at the common gurface (as with 
the formation of pseudopodia), and concéntric shells in 
the medium or in the mass of fluid in question. AU the 
conditions fulfilled pseudopodia can formed either 
from the medium into the mass, or from the mass into the 
medium. An annular pseudopodium would divide the 
spherical (or spheroidal) mass into two. This is, shortly 
put, the pen a3 Berthold views it. He then again 
applies the analysis of dividing cylinders, and proceeds 
to apply the syyt to what is observed in a cell The 
radial pressure, ani growth in one direction of the cell, 
may be important factors But the real difficulty is met 
with when considering the division of spherical bodies in 
the cells of the g-owing-points, for instance ; and the 
same applies to cell-division. y should a sphete—a 
stable form—pass over into an elongated body, which 
then divides? It must be assumed that “under the in- 
fluence of its own metabolism, and that of its environment 
a bi-polar symmetry arises in the chlorophyll-corpuscle, 
ın consequence of which the division takes place equa- 
torially.” ee. "E e 

This leads to the sixth chapter, which is in many, 
respects the most important, as ıt 1s the most interesting. 
After reviewing the process of cell-division generally, the 
author separates tae essential from tbe unessential pro- 
cesses, and agrees with Strasburger that the division of 
the qucleus must be regarded as an accompanyl 
phenomenon. The division of the ovum of Echinus an 
Ciona i$ described: soon after the male and female 
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nuclei have fused, two centres appear in the g8, each 
with radii—the required bi-polanty is establish The 
exchanges and movements in the protoplasm are then 
follo ; the result is that certain constituents accumu- 
late to excess in the equator between the two radiating 
centres, or “ P The chief points are illustrated by 

i The fro ‘ suns” are the centres-of the future 
daughter-cells ; the still single nucleus lies between them 
in a bridge of the same protoplasm as the “ suns ” (these 
“guns.” by the bye, are the Atiractions-Kugeln of Van 
Beneden, and the Pol-Kugeln of others) are embedded in: 
the.more peripheral protoplasm of the cell (ovum) has 
accumulated chiefly around the nucleus—4.e. in the equa- 
torial plane. This equatorial protoplasm then begins to 
cut in two the nucleus, which has assumed the “ o- 
kinetic” condition. Passing over many details, we may 
sum up the explanation shortly. The superficial shells of 
protop are assumed to put forth opodia between 
the “ suns "—zs, the author regards it as fundamentally a 
wettihg process, due to changes at the surfaces. e 
processes are essentially of the same nature in vegetable 
cells though it is impossible in & short space to sum- 
marise Berthold's discussion as to the relative importance 
of the numerous details which occur in different cases. 
Obviously the stumbling-block which is best worth further 
attack is the origin of bi-polarity ina spherical mass : that 
Berthold’s suggestions do not satisfy the uirements 
will probably occur to everyone. The lanation offered 
to account for the complex karyokinesis cannot be re- 
garded as fully satisfactory. At the same time some 
advantage may accrue from the new lights in which he 
puts the central id of cell-division We are here 
only half through the book however, and must proceed, 
confining our remarks still more closely. 

Chapter VII. treats of the cell-network of plants, and 
the directions of cell-divisions, &c. It isin great measure 
a criticism of Sachs’s celebrated view of the structure of 
the higher plants, and deals at some length with several 
of his positions. Of course, Berthold assumes primarily 
that the plant is to hẹ regarded as chambesed—cut up 
into cells, not built up of them. Two main principles are 
then employed. (1) The cell-divisions are, as a rule (at 
least in growing-points, &c.), halvings—z.«. each daughter- 
cell has the same cubic contents. This leads to a dis- 
cussion of very many cases Of course the shape of a 
ii does mot forthwith enable us to judge of its 

ve contents, and difficulty occurs sometimes on this 
account: it is impossible to summarise the remarks, and 
especially since reference to the figures is necessary. 
(2) The second fundamental principle is that which re- 
gulates the position of fluid lamellze elsewhere—the prin- 
ciple of least areas, The rule is that the new cell-wall 
es such a direction that its area is the smallest possible. 
There are exceptions, sg. cambium cells; but at least 
one feature appears to indicate a tend to follow the 
pu -walls never abut in the angles of cells. 

achs's law of lar division is comprehended as a 
particular case of Berthold’s more general law: it fails 
wheres simultaneous divisions result in the formaton of 
polygonal cells—sg. in the embryo-sac—with walls 
inclined at dngles greater than the right-angle. : 

The eighth chapter deals with the sculpturing on the 
interior of cell-walls, and allied phenomena ; while 
Chapter IX. (the last) is devoted to “free cell-forma- 


ti " 

Trough has beenfsaid to show the wide scope of the 
book, though full cnticism of it will only be possible after 
some of Berthold’s test-cases have been worked over. Of 

from the nature of the work, it is open to the 
of being transcenddhtal; but at the same time it 
must be allowed that we are getting into serious diffi- 
culties with protoplasm, and, good, bold, shaking criticism 
is beneficial In any case, several yee ee will, no 
’s stafements, 

e 





doubt, have something to say to Berthol 
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for there is no lack of observations, old arf new, as well 
as hypothesis, in the book we dismiss with this short 
review. H: MARSHALL WARD 
E 
ON THE EXPLOSION OF METEORITES g 


E have received from M. Hirn a Avage à of & 
communication to D’Astronomis, in which he dis- 
cusses the various phendmena accompanyi the ext 


plosion of meteayites, with a view to explaining their 
causes. 

M. Daubrée, & long time ago, pointed out how rr 
lanation the noises are whi 


striking and difficult of 
are often heard in conn n with the passgge of meteor- 
ites, and called in question the explanation w had 


been given of their being really due to a feritab]g 


p vide 
Hirn, in his paper, begins by considering the causes e 


uction of the thunder which 
accompanies electric di and of this he writes as 
follows :—'* The sound, which we call thunder, is due, as 
everybody knows, to the fact that the air traversed by an 
electric spiri that is, a flash of lightning, is suddenly 
raised to $ very high tem has its volume more- 
over considerably increased. e column of gas thu$ 
suddenly heated and ded is sometimes several miles 
long ; as the duration of the flash is not even a millionth 
of a second, it follows that the noise bursts forth at once 
from the whole column ; but for an observer in any one 
place it commences where the lightning is at the least 
distance. In peus terms, the beginning of the thunder- 
clap gives u$ the minimum distance of the lightning ; and 
the length of the thunder-clap gi us the» of the 
column. It must be remarked that when a of light- 
ning strikes the und, it is not necessarily fom the 
place struck that the drst noise is heard? M. Hirn then 
gives an interesting case which proves the truth of this 
remark. He next points out that a bullet whistles in tra- 
Md Dapeng T a eric. wW 
its flight ; the same thing happens with a meteori 
jst Beare striking the earth. The noise actually heayd 

been com to the flight of wild geese or the sound 
produced when one tears linen: it is due to the,fact that 
the aft rapidly pushed on one side in front of the’*pro- 
jectle, whether bullet or meteorite, quickly rushes back 
to fill the gap left in the rear. 

The most rapid cannon-shots scarcely attain a velocity 
of 600 metres a second, while meteorites penetrate the 
air with a velocity of 40,000 or even 60,000 metres per 
second ; and this increased velocity gives rise to pheno- 
mena, which, although insignificant where cannon-shots 
are in question, become very intense and important when 


which are at work in the 


we consider the case of the meteorite. e With that velocity e 


the air is at once rafsed to a tem ture of from 40ap* to 
6000" C., The matter on the ace of the meteorite will 
be torn away by the violence of the gaseous frictipn pro- 
duced, and vil be vaporised at the same time by the 
heat. This is undoubtedly the ongin of the smoke which 
meteorites leave trailing behind them. 

We have, then, precisely as in the case of lightning, a 


long narrow column of air, which is expanded, not so m- 
stafttaneously certainly as by tning, but at all events 
in an extremely short time thro a great length. 


Under these circumstances we should have an explosion 
in one case as in the other: a clap of thunder followed 
by a rolling n&gse more or less prolonged. If a cannon- 
ball could have imparted to it a velocity of 100,000 metres. 
per second, it would no longer whistle, it would thunder, 
and at the same time it would produce a as of 
lighéning, and would be ingtantly burnt up. Hirn 
depends upon this lind'of reasoning to show that meteogc 
thunder need not necessarily have anything to do with an 
actu&l'explosien. He then points out that the intensity 
of the noise produced in every point of fts. tfajectory 
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depends, (1) On the height; (2) on the velocity of the 
meteorite ; (3) on its size ; and (4) on the configuration 
of the country over which it passes. He refers to the 
. observation of Saussure that a pistol fired at a height of 
Bs at metres makes very little noise: he then points out 
at a height of 100,000 metres the density of the air 
is reduced to the small value of 0°000,000,004 krg. ; the 
temperature being supposed to be — 200' C. In such a 
ekum as this a meteorite Taua produre no sound, 
although it might give out a very ant light, because 
it3 temperature and light depend not on the absolute value, 
but on the rapid change of density. 
e* 
* ov 

- e SIR JOSEPH WHITWORTH 
ON Saturday gt last, Sir Joseph Whitworth died 
at the Enghsh Hotel, Monte Cario. In the de- 
partment of m ical engineering there is, perhaps, no 
greater name, and his career was.one upon which his 
countrymen may well look back with pride and pleasure. 
He was born on December 21, yee Stockport, where 
his father was a schoolmaster. At the age of twelve he 
was sent from his fathér’s school to Mr. Vint’s*academy 
at Idle, near Leeds, where he remained until he was four- 
teen, when he was placed with his uncle, a cotton-spinner 
in Derbyshire. Here he made hi femuliar with the 
construction and working of all the machines then used 
in cotton-spinning. If he had chosen, he might perhaps 
have inherited his uncle’s property, but he was already con- 
scious of the true bent of his genius, and after six years’ ser- 
vice, being unable to emancipate himself in a fhore regular 
manner, he ra away to Manchester. ¿At Manchester he 
remained for four years, working in tke shops of Messrs. 
Crightoa ahd other employers, and o»taining a thorough 
mastery of the methods of manufaeturing cotton-machi- 





-y 


nery. Rec ing the necessity of wide experience, he 
went to London when he had secured all the practical 
ial hne at 


i ee i that could be obtained in his 
anchester, and he was fortunate enough tp be employed 
by Maudslay, who soon learned to appreciate his excep- 
tional gifts, and took him into his owr private workroom, 
and placed him next to Patopaon, the best workman ın 
the bhashment From Maudslay's,. Mr. Whifworth 
went to Holtzapfel's, and afterwards to Clements's, where 
Babbage's calculating-machine was being constructed. 
During his residence in London, Mr. Whitworth began 
the splendid series of inventions which were to secure for 
him the foremost place among the mechanical engineers 
of his penod. His first important self-imposed task was 
to construct the true Rum by which tool-makers might be 
enabled to produce, for all kinds of sliding tools, surfaces 
on which the resistance arising from friction would be re- 
duce to a minimum, The work to Be achieved was one 
of immense difficulty, and his fellow-workman, Hampson, 
used todaugh at him for having undertaken an impossible 
job. Mr. Whitrorth, however, was a man of extraordinary 
tenacity of yee and did not allow himself to be dis- 
couraged. At last he succeeded, and showed his fnend 
the perfect plane he had produced. “You've done it,” 
sad Hampson, wh was astounded by a result which he 
had always thought to be beyond the reach of hurhan 
effort. 

In 1833, at the age of thirty, Mr. Whitworth, feeling 
that he might now safely trust to hrs own energies, re- 
turned to Manchester and opened a shopgfor the panu- 
facture of engineers’ tools. He was far from thinking 
that his first triumph had given the full measure of his 
powers.. Already he had been working at another very 
complicated Doble Honds do away with the ineon- 
veniences caused by variations in fhe pitch and thread of 
the screws used in the construction of machinery. In 
this entgrprige he was aş successful as in dus fire reat 
und g. Obtaining specimens cf the screws made 


by leading mantfacturers, he constructed one which, 
without being exactly like any one of those before him, 
was the average o: them all. It was e here accepted, 
and its introducticn marked an era in the history of the 
manufacture of machinery. The advantage derived from 
the invention is that every screw of the e diameter has 
now a thread of the same pitch and of ‘the same number 
of turns to the inch, and that all screws of the same size 
are interchangeab e. His next achievement was the con- 
struction of an instrument capable of measuring the one- 
millionth part of zn :nch. This instrument was so del- 
cate that when a steel bar 3 feet in length was warmed 
by momentary contact with a r-nail, ıt at once indi- 
cated the e ion due to this slight cause. 

As a canker of ineers tools Mr. Whitworth of 
course soon became ous, and in 1853 he was sent 
to America as ons of the Royal Commissioners to 
the New York Exhibition. Afterwards he drew ‘up 
a remarkable report on American manufacturing in- 
d . On his return to England it was suggested 


by the late Lo-d Hardinge that the mecha- 
nici whose fame was now firmly established, should 
be by tke Government to design and pro- 


duce machinery fcr the manufacture of rifles for the army. 
The rifles at that time issued to the army were car y 
examined by him, and he decided that if ais services were 
to be of any avail it would be necessary for him to deter- 
mine the form anc dimensions which would produce the 
best results. With an alacrity very unusual in such matters, 
the Government consented to erect in his private grounds 
at Rusholme, near Manchester, a shooting-gallery 500 
yards long. Here Mr. Whitworth labo assiduously, 
trying many kinds af experiment, and at every stage of 
his progress making absolutely sure of his ground before 
advancing a step -owards conclusions. The result 
of his investigations was to revolutionise the manufacture 
of rifles. As the Zmes has said, “he determined, by 
absolute and precise experiment, the effects of every con- 
ceivable pitch and kind of nfling,and of every length of pro- 
jectile, fromehe sphere to one of twegty diameters ın length; 
and he settled once for all the conditions of trajectory and 
of accuracy of flight" The significance of his efforts 

to be understood by every one when, at the first 
Wimbledon meeting, Her Majesty fired the first shot from 
a Whitworth rifle, placed on a mechanical rest sliding 
üpon true planes At 400 yards’ range Whe bullet struck 
the target on its vertical diameter, one inch and a quarter 
above the intersection of the horizontal What he esta- 
blished with regard to rifles he found to be in the main true 
with regard to weapons of a larger calibre, and he 
proved the importance of this fact by constructing a 
series of Aa a A cannon. 

In the course of his inquines as to the principles which 
ought to be Qbserzed in the manufacture of mfled small 
arms and o Mr. Whitworth became penetrated 
by the conviction -hat a new material must be provided, 
since mild steel was apt to be rendered unsound by the 
imprisonment of escaping gases during the process of 
cooling from the molten state. He solved the problem 
by using great hydraulic presses for the squeezing of the 
molten metal in tke act of cooling, so that the particles 
might be brought mto closer contact and the gases 
liberated. The steel produced by this method is remark- 
able for its lightness, stren and tenacity, and is largely 
used in the constriction of boilers sgrew-propeller shaés, 
and for other purposes. 

In 1869 Mr. Whitworth was created a baronet, and he 
had already been for some years a Fellow of the Royal 
Society and a D.C.L of Qxford. He had amassed 
wealth, and thoroughly appreciated all the advantages it 
secured for him. He was, however, a man of enlight- 
ened*ideas and generous impulses, and early in 1869 he 
did splendid service to mechanical and engin in- 
dustry b foundirg the Whitworth Scholarships, which 
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he dfhdowed to the extent of 100,000/, He was twice 
married—first, in 1825, to Fanny, youngest daughter of 
Mr. Richard Ankers; then, in 1871, to Mary Louisa, 
widow of Mr. Alfred Orrell Notwithstanding his un- 
wearied attention to business, he contrived to have some 
leisure time, and he spent it very agreeably at bis estate 
of Stancliffe, iff"Derbyshire, where he devoted himself to 
landscape ing. He also derived a great deal of 
leasure from his horses and his herd of short-horns. 
or some time his health had been failing, and until 
lately he went every winter to the Riviera. Two years 
ago he made for himself at Stancliffe a winter en, 
hoping that he might thus be able to spend the winter at 
home. Last year he went abroad again, and now, at .the 
age of ei -three, his long and great career has come 
to an end. e whole civilised world may be said to be 
familiar with his name, and he will always be remem- 
bered as the most illustrious English mechanician of 
rne age. Few men of his time have done'more 
for the nation than Whitworth. His “ Scholarships ” have 
had the most important influence upon the knowledge and 
trainihg of the rising generation of engi There are 
now nearly 200 Whitworth Scholars out the land, 
and they will doubtless be largely represented at his 


NOTES . 
SrNCE our last week's number was issued, Prof. Huxley has 
sent an important letter to the 7twses on the subject of the true 
functions of the Imperial Institute. From this letter we make 
the following extract :—'' That with which I did intend to ex- 
press my strong sympethy was the intention which I thought I 
discerned, to establish something which should play the same 
part in .egard to the advancement of industrial knowledge which 
has been played in regard to science and learning in general, in 
these realms, by the Royal Society and the Universities. I 
pictured the Imperial Institute to myself as & house of call for 
all those who are concerned in the advancement of industry ; as 
a place in which the hagne-keeping industrial could find out all 
he wants to know about colonial industry end the colonist about 
home industry ; as a sort of neutral ground on which the capitalist 
and the artisan would be equally welcome ; as a centre of inter- 
communication in which they might enter into friendly discussion 
of the problemg at issue between them, and, perchance, arrive 
at a friendly solution of them, I imagined it a place in which 
the fullest stores of industriel knowledge would be made acces- 
sible to the public ; in which the higher questions of commerce 
and industry would be systematically studied and elucidated ; 
and where, as in an industrial Univernty, the whole technical 
education of the country might find its centre and crown. If I 
garnestly desire to see such an institution created, it 1s not because 
I think that or anything else will put an pauperism and 
want—as somebody has absurdly suggested t because I believe 
it will supply a-foundation for that scientific organisation of our 
industries which the changed conditions of the times render in- 
dispepsable to their prosperity. Ido not think I am far wrong 
in assuming that we ere entering, indeed have already entered, 
upon the most serlous struggle for existence to which this country 
has ever been committed. The latter years of the century promise 
to see us embarked in an industriel war of far more serious im- 
port than the military wars of its opening years On the east, 
the most systematicajydnstructed and best informed people in 
Europe are our competitors ; on -the west, an energetic offshoot 
of our own stock, grown bigger than its parent, enters upon the 
struggle posseteed of natural resources to which we can make po 
pretension, and with every prespect of soon possessing that cheap 
labour by which they may be effectually utilised. Many circum- 
stances tend to justify the hope that we may hold our own if we 
are careful to ‘organise victory.’ But, to those who reflect 
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seriously on the prospects of the population of Lancashire and 
Yorkshire—should the time ever arrive when the goods which are 
produced by their labour and their skill are to be had cheaper 
elsewhere—to those who remember the cotton famine and reflect 
how much worse a customer famine wowld be, the situation 
appears very grave. I-thought—I still think—that it was the 
tention of the Prince of Wales and his advisers, 

existence of these dangers ahead, to make a serous effort to 
meet them, and it was in belief that I supported the proposed 
Institute." We are glad t$ see that in tho pamphlet which is 
now being circulated by the organisers of the Imperial Institute 
it is acknowledged that in this communication Prof Huxley 
“ has clearly defined the ons of the Imperial Institute as 
recognised by the propoun of the scheme. 

THE Royal Soclety-of New South Wales offers its gnedal and 
a prize of 254 for the best communication (provided it beof 
sufficent merit) containing the results of original research or 
observation upon any one of a list of subjects which it has pub” 
lished. Communications on the following subjects must be sent 
in not later than May I next:—On the silver ore deposits 
of New South Wales; origin and mode of occurrence of gold- 
bearing veins and of the associated minerals ; influence of the 
Australian climate in producing modifications of diseases ; apd 
on the Infusoria peculiar to Australia, A year later the Society 
will receive paperf on the anatomy and life-history of the Echidna 
and Platypus ; the anatomy and life-history of Mollusca peculiar 
to Australia ; and the chemical composition of the products from 
the so-called kerosene shale of New Sonth Wales. The subjects 
on which communications must be sent in not later than May 1, 
1889, are :-*On the chemistry of the Australian gums aud resins ; 
on the aborigines of Australia ; on the iron oreadeposits of New 
South Wales; list of the marine faune of Port Jackson, with 
descriptive notes as to habits, distribution, &c. e eompetition 
is open to all without «ny restriction whatever, excepting that a 
prize will not be awarded to à Member of the Council for the 
time being ; neither will an award be made for a mere compila- 
tion, however meritorious in its way. The communication t8 be 
successful must be either wholly or in part the result of original 
observation or research on the fart of the contributor. 


Tygr Compagnie du Congo pour le Commerce et PIndygtrie is 
organising an expedition, composed of geologists and others, for 
the exploration of the Upper Congo and its tributaries. 

WE regret to announce the death of Mr. Edward Livingstone 
Youmans, a well-known American writer on Mr. 
Youmans wes born in New York in 1821, and though suffering 
much from defective vision, prosecuted from his early youth the 
study of science. He became well known as a public lecturer. 
He planned the ‘International Scientific Series” in 1871, in 
connection with whach he made visits to Eurqpe. Ifi 
1872 he established the Popular Science Monthly in Now York. 
Mr. Y amans died on Thyirsday last, January 20. , 


IT is sometimes sald that intellectually Scotland does not stand 
on so high a level as in former times, This may be true so far 
as literature is concerned, bat it is certainly not true with regard 
to science. Ata recent meeting of the Royal Society of Bdin- 
Largh Mr. John Murray, of the Challenger, one of the Vice- 
Presidents, declared that he questioned whether any country in 
the world, taking its size into consideration, could show a better 
record of scientific work or a greater mass of scientific literature 
than Scotland'guring the pest ten or twenty years. In making 
this statement Mr. Murray's object was not to glorify his own 
country but to show that its scientific establishments have a solid 
claim to better treatment than they have hitherto rectived at the 
hands of the Governmont. Mney grants, he stated, of consider- 
able annual value are devottd to the maintenance of leatned 
Soti@ties in London snd Dublin. In Scotland, accordmg to Mr. 
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Murray, the only grant of the find is 30. annually to the Royal 
Society of EdinWurgh, and this is repaid to a Government 
Department in the form of rent. With regard to London, Mr. 
Munay, we think, should verify his references, as we know of 
no Society which secerves “a money grant af considerable 
mye” 

THE death is announced of M. Feil, the well-known glass- 
founder, who prepared so many disks for the large telescopes 
in ‘ase in several Observatories; add of M. Mercadier, Pro- 
fessor of Physics to the Polytechnic School af Paris, and author 
of the only French book on electrical M. Fei was 
seventy-four yems of age; M. Mercadier ten years younger. 


Tue French age making use of fheir occupction of Mada- 
gascar to phin a thorough knowledge of the natural history of 
the island.' There have already issued from the national press 
several fascicules of a magnificent ‘‘ Histoire physique, natur- 
tlle, et politique de Madagascar,” edited by M. Alfred Grandi- 
dier, to be completed in thirty volumes quarta. The subjects to be 
comprised in this work are: (1) physical and-astronomical geo- 
graphy ; (2) meteorology and magnetism ; (3) ethnology, anthro- 
pology, and linguistics ; (4) political, colonial, and commercial 
history ; (5) natural history*of mammals ; (6) narural Bistory of 
biis ; (7) natural history of fishes ; (8) natural history of rep- 
tiles; (9) natural history of Crustacea ; (10) patural history of 
terrestrial and freshwater mollusks ; (1) natcral history of 
plants; (12) geology and paleontology. The various sections 
_ are intrusted to competent authorities ; and the geological por- 

tion Is to be illustrated by about 500 chromolithographs or 
coloured plates, the anatomical details being ed in 
lithography and’ photography. The total number of plates will 
not be less than 1200, * 


PREPARATIONS for the first general meeting, at Rome, of the 
International Statistical Institute are "being made by the 
Executive Committee, consisting of Sir Rawson W. Rawson, 
K.C.M.G., C.B. (the President), M. E. Levasseur and Prof. 
von*Neumann-Spallart (Vice-Presidents), Signar Luigi Bodio 
(General Secretary), and Mr. John Biddulph Martin (Treasurer), 
The'arrangements will be`annoufced by the Committee in due 
couso., e 3 


ON Fnday evening last an important lecture on *' Modern 
War-Ships " was delivered at the Mansion House by Mr. W. H. 
White, Director of Naval Construction and Assistant Controller 
of the N&y. The lecture, which was illustrated by diagrams 
and models, was one of a series given by members of the Com- 
pany of Shipwrights. Mr. White’s object was to place before 
the meeting facts and figures illustrating the progress of war-ship 
building m recent and he confined his attention. almost 
&clusl to the peribd between 1859, yhen the ironclad 
reconstruction of the Royal Navy began, and the present year. 
He prevented a very lucid and mterestipz account of thé extra- 
ordinary changes which have taken place danng this time in the 
methods of war-ship building. 


Dr. Hopxinson’s account of the electric lighthouses of 
Macquarie and of Ting which was read before the Institution 
of Cryd Engineers last month, has just been issued in pamphlyt 
form, with & report of the oral and written di«cussion to which 
it gave rise, 


IT is stated that the Lake District in New Zea is showing 
signs of fresh disturbances, Tremors have beenelt at Roter ua, 
and Tarawera has emitted dense volumes of steam. The 
Wahanga Peak appeared most active. No fire was visible, and 
after this outburst sverythuig queed dóri again. ` 


Wr have before us the first number of ‘the “Bulletin of Mis- 
cellaneous Information,” issued from the Royal Gardens, Rev. 
. e 7 
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The '' Bulletin” will zppear from time to time as an occasional 
publication, and will contain notes, too detailed for the Annual 
Report, on economic products and plants to which the attention 
of the staff of the Royal Gardens has been drawn in the course 
of ordinary correspondence, or which have been made the sub- 
ject of particnlar stucy at Kew. These notes will serve the 
purpose of an expeditious mode of communicat{en to the numer- 
ous correspondents of Kew in distant parts of the Empire, and 
they will be useful to members of the general public interested in 
planting or agricultural business in India and the colonies. The 
present number contains much valuable information about Tef, 
one of the cereals indigenous to Abyssinia, and about Ou of 
Ben. 


MESSRS. GINN AND Co., publshers, Boston, U.S.A., are 
about to issue a Fournal of “Morphology, which will be 
devoted principally t5 embryological, anatomical, and histo- 
logical subjects. Mr. C. O. Whitman, Milwaukee, Wis., will be 
the editor. Forthe present only two numbers a year will be 
issued. The agent for Great Britain is Mr. W. P. Collms, 


Messrs, De LA RIE AND Co. have in the press the second 
volume of ‘ A Treatise on Electricity and Magnetism (Methods 
of Measurement and Applications),” by E. Mascart, Professor in 
the Collége de Fiance, and Director ofthe Central Meteorological 
Bureau, and J. Joubert, Professor in the Collège Rollin. The 
work is translated by Dr. E. Atkinson, Professor of Experi- 
mental Science in the Staff College. 


Masses. CASSELL AND Co. have just issued the first part of 
“ Our Earth and {ts Story,” a serial which will be completed in 
thirty six parts, and they are about to publish ‘‘ Practical Elec- 
tricity,” by Prof. Ayr-on. 


M. BÉCLARD has presented some interesting statistics to the 
Academical Council cf Paris on the number of female students 
in the Faculty of Medicine in the University there. He reports 
that since Germany closed the doors of its Unrveraities to 
women, the number in Paris has been constantly increasing. At 
present the numbers of the various nationghties are : Rusmans 83, 
Englısh 11, French 7, Americans 3, Austrians 2, Roumanian I, 
and Turk r. The greater number of these do not pursue their 
studies as far as the doccor’s degree. The large proportion of 
Russian ladies is due ro the closing of the female medical school 
recently founded at S- Petersburg. M. Béclard thinks that the 
number of students has now reached the maximum, and will 
probably decline, since the preliminary studies of the Faculty for 
both sexes have been ma de alike. 


ALTHOUGH the competition which takes place annually for 
the vacancies in the essistantships in the Paris hospitals is not 
over, it is known thar among the sferwes whose names will be 
published in some days, there will be one woman. Miss Klumpke 
is the first womaf leo has successfully competed for the concours 
de internat. In the written exnmination she ranked second 
(ex aguo with one or ~w others}, She obtained 27 marks, the 
maximum being 30, aad the highest number secured being 28. 
A good deal of grumbling is going on among the students. e The 
dea of being distanced by & woman is not agreeable to them. 
Misa Klumpke has lone very good work in neuro-pathology, 
and her name is known to all who study this branch of medicine. 





THERE are at present nine female students at the Upsala 
University, three of whom study mediche five philosophy, aiff 
one jurisprudence. 


THE Aquarium constructed by the Executive of the Fisheries 
Exhibition ın 1883 has just been gold by the Royal Commis- 
sioners by public acction, the propeity realising 1004. m the 
aggregmje. Until recently it was expected that this Aquarium 
would be maintained as a pert of fhe Buckland Museum. Many 

e 


Fan. 27, 1887] 


NATURE 


307 





of th fish with which it made the British public familiar were 
hatched from ova of fo.eign fish. There were venous Trans 
atlantic forms; and fishes indigenous to Indis, China, Brazil, 
Austria, and many other countries were exhibited. Considering 
the fact that this Aquarium was the only one in London worthy 
of note, naturaligts and the public have good reason to regret 
that it has been #polished. 


.Mxa. Z. NUTTALL, of the Peabody Museum, Cambridge, 
Mass., has been led to some interesting results by the study of 
the Mexican codices, Familiarity with certain phonetic sym 
bols of frequent recurrence in these picture-writings enabled him 
to perceive that identical symbols are reproduced on the so- 
called Calendar Stone, the Sacnficlal Stone, and other equally 
well-known Mexcari monoliths, The Calendar Stone was, 
he maintains, the Market Stone of the city of Mexico, and he 
thinks’ that from the fixed market days recorded on it the 
Mexican calendar system may heve sprung ‘The so-called 
Sacrificial Stone seems to him to have been a Law Stone, re- 
cording the periodical collection of certein tributes paid by 
subjugated tribes, and by others whose obligation it was to 
contribute to the common wealth of Mexico. Mr. Nauttell 
expresses his belief that many of the large stone receptacles 
which are generally called ‘‘ vessels for containing the hearts 
and blood of hurgan victims,” were in reality standard measures 
kept for reference in the market place, 


WE regret to hegr of the death of Dr. Julus Luttich, the well- 
known astronomer, who died in Rome on January 3; also of 
Prof. Jean Louis Trasenster, who died on the same day. M. 
Tiasenster was Professor of Engineering and Mining at the 
Lidge University. 


THE Report of the Kew Committee for 1886, lately published, 
shows that the well-known work of the Kew Observatory has 
been actively carried on dwing the year. To particularise in 
certain subjects, it may be mentioned that in the magnetic 
observations four notable magnetic disturbances were recorded, 
occurring severally in tlie months of January, M@rch, July, and 
October, and that the dimnal range of the declination for the 
summer and winter seasons, as well as the whole year, 1s given in 
a table in the Appendix. In solar observations the results of 
sketches of sunspots in continuation of Schwabe's enumeration 
are also recorded in the Appendix. The adoption of a new 
graphic process for determining cloud heights and motions, 
devised by Prof. Stokes, has been very satisfactory in saving 
computation when reducing the photogiaphic pictures Whilst 
thus adding its valuable yearly contributions to science, the 
Observatory is becoming more and more useful in results of im- 
mediate utility to the general public. In this respect the rating 
af watches ıs a matter of growing convenience to those who 
requie a good time-keeper accompanied writ” a trustworthy 
certificate as to the performance of the watch they are about to 
purchase, Chronometers are also now rated here, and from the 
35 days’ period of trial in a 1ange of 30°.of temperature to which 
these dnstruments aro subjected by the staff of the Observatory, 
there is every reason to believe in the ascertained rates. It is 
encomaging to note that increasing good work points to the 
necesmty for enlarging the existing accommodation afforded by 
the buildings. 


e WE have received jbeethird volume of the Proceedings and 
Transactions of the Royal Society of Canada. It relates to the 
year 1885. Among the sclentific articles may be mentioned 
** The Artistic Faculty in Abonginal Races" and ‘ Paleolithic 
Dexterity,” by Dr. Damel &Vilson; ‘A Natural System in 
Mineralogy, with 2 Classification of Native Silicates,” by Dr. 
T. Steny Hunt; “The Mesgzoic Floras of the RockyeMoun- 


tam Region,” by Sir W. Dawson ; ''Illustiations of jhe Fauna 


————,.»—————— 


of the St. John Group, continufd," by Mr, G. F. Matthew ; 
‘* Catalogue of Canadian Butteiflies, with Notes on thelr Disti- 
bution,” by Mr. W. Saunders; and ‘‘ The Skull and Auditory 
Organ of the Siluroid Hypophthalmus," by Mr. R. Ramsay 
Wight. 


AN elaborate paper on ‘‘ The Right Hand and Left-Harfled- 
ness” was lately read before the Royal Society of Canada by 
Dr. Daniel Wilson, President of University College, Toronto. 
His final conclumon on difficult subject, which he 
repeatedly discussed [rom vuiious points of view, is, that left- 
handedness ıs due to an exceptional development of the right 
hemisphere of the bram., Dr. Wilson, who 1s himself left- 
handed, concludes his pap& with the expressign of a hope that 
afte: his death his own brain may be “turned to accdfnt for the 
little further service of settling this physiological purflle," 4 If 
my ideas are correct,” he says, “I anticipate as the result of {ts 
examination that the nght hemisphere will not only be found te 
be heavier than the left, but that it will probably be maiked by 
a noticeable difference in the number and arrangement of the 
convolutions." . 


THE additions to the Zoological Society’s Gardens during the 
pest wee? inclu le a White-whiskerel Swine (Sus demconsystox 9 ) 
from Loochoo Islands, presented by Mr. H. Pryer, C.M.Z. 5 ; 
two Blackiston's,Eagle Owls (Bubo b'ackisteni) from Yesso, 
Japan, presented by Mr. J. H. Leech, F.Z.S. ; two Schlegel’s 
Doves (Chale pela puella) from West Africa, presented by Mr. 
H. C. Donovan; a Macaque Monkey (Macacus cynomolgus) 
from India, a Suricate (Suricata tetradactyla) from South Africa, 
deposited , ga Red Kangaroo (Mucropus rufus 9 ), 4 Yelow- 
footed Kangaroo (Zeirogole xanthopus 9), bom in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THREE Nw CoargTs.—The discovery of a gieat comet 1s tele- 
aphed from several southern Observatories. So far as is yet 
Padi it was discovered by Mr. Thome at Cordoba on January 
18. It was then situated in the constellation Grus; appardhtly 
not far from y Grnis. On the following evening the tail only 
was seen at Melbourne, projegting some 30° above the séuth- 
western horizon On January 20 it was remarked at Adelaide ; 
here again the tail only was seen. In dts phymcalea ce 
the Somet strongly recalls the great southern comet of 1880, 
ing long, narrow, and straight It ıs not brilliant, though 
y visible to the naked eye in the twilight. The tall was 
traced as far as a Toucan. Its expected that the comet will 
become very brillant. The nucleus was observed af Adelaide 
and Melbourne on January 23. The Melbourne observation 1s 
as follows :—January 23d. om, R.A. 21h. 20m. 288, ; 
daily motion + 7m. 44%, Decl 44° 17' S., daily! motion + 51’. 
Another comet was discovered on Jan 22 by Mr. W. H. 
Brooks, of the Red House Observatory, Phelps, New York, 
Tie, place on that gay tO sqm. w R.A. 18h. om, Decl? 
7I N. It was faint, and was moving slowly in an erl 
direch A third comet has been discovered by Mr E. E. 
B Nashville, Te&nesmce; and observed ab Harvard 
College as follows :—]Janugry 24d. 17h. 55°70.) R.A. r9h. 
Tom. 17'4&, daily motion + am. 361, Decl 25* 57 45" N., 
daily motion — 0° 35. The co net 1s faint. 


NEw VARIABLES.—Mr. S.C C er, Jun., writes in 
Gould's Astronomical ¥ournal, No. 149; to state that the period 
ofthe new variable of the Algol type, D. M. + 34° No. 4181, 
the discovery of which we announced last week (p. 282), 1s not 
yet precisely known. It us either 5-997d. or some aliquot part 
thereof, but not either the third or fifth part. The approrimate 
elements suppiigd by Mr. Chandler are as follows :— 


1886 December 9°458d. G.M.T. + (See ) 
n 


where # can be neither 3 nor 5 The ol mdy therefore 
be* about three days, pne and a hak or a shorter perlod 
still. An examination of ielation which the durdtion 


oE fep Rd mthe light of the other stars of the type 
to theewhole period leads Mr. Chandjer tg conclude 
* Bl - 


thio mest probalo period H one of f Id. ith 57m. 0 or if not 
I The followmg table shows 
the period of the variabile Le her is the ratio 


stars of the same order. 
bi chi 20:13 9 5 s 0248 
5 Li 55°85 1290 o- O'214 
U Cephei 39°82 10% = 0167 
Algol ... “BI 915 E o'I 
U Coone 82°85 9°75 = O'II 
A Tauri e 9487 * 100 = O'I05 
S Canc 22763 ® ars = 0094 
and not by 


Mr. in Circular No. 12 of the Astronomical 
Society, notes the variability d tauris A 8' » of 
F. Tanri It is probebl pes ranging from 

50 


to below 13. I2m. Tu place for 188 AC Mine 255., 
beck 1s 50° N, 
THE WASHINGTON OBSERVATORY.— The Annual of 
cemtly been issued. Commodore G. E. 
Superintendent of the Observatory at the dete of the n a 
retired from that post or June 7, and was suceeeded by 
mander Allan D. Brown, who therefore is the writer of the 
Report aow beore ta Ín connection with the Chronometer 
Time-Service Department, under Lient. S. C. Paine, it is 
` remarked that the time-service continues to increase in popu 


, and its usefulness is daily rore to the 
The time-bells that have been established shave been 

much are of valae to the ing and 
com interests, Much attention appearf also to vo been 


aa e Wig cake evidently being the desire of 
e O ory to afford makers in its power 
data that will tend to the 
e 26-inch refractor, in 


the proposed transit-circle Catal 
observations since the last Report 


graphs of ada tage beam ken VE ‘the pmo 
apperatus vou Deon to the Transit of Comiiadon, | P 
mite SCREENS oa aos th = 


uding September 30, 1886, there 


keen obtained ninety-eieht negatives sh bathe adus 
surface. Hitherto no ph iim Foch except when 
the sun showed on his and then one near noon. 
d bones been intrusted to Ensign A. G. intethalter, 


in the future the number of photographs in a 


ERA mab ea a better arrangements 
Pare boch mado dor seaming thet. betweon IO am. and 2 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 JANUARY 30—-FEBRUARY 5 


OR the reckoning of time the cfvil day, commencing at 
(F Greenwich mean midnight, counting the hrs on t0,24, 
is here employed.) 

_ At Greenwich on Jannary 30 
Sun rises, 7h. 44m. ; souths, 12h. 13m. 31:35. ; sets, 16h. 43m. ; 
decl on meridian, -17° 39' Se: MN Tune at Suns, 


ah arm. 
Moon (at First Quarter on F rises, roh. 23m. ; siis, 
on meridia, 4° 49 Nt 


I 5om. ; sets, 23h. 27m. ; 
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h m h. m. h. m. = i 
Mercury «d 45 II 55 16 4 20 56 S. 
vem we 8250 .. 13 II 17 57 14 51 S. 
e. 0. 8 3I m 1329 .. 18 27 I2 40 S. 
[mite we 035 —. 537 .. 1039 .. Ia 38. 
14 29 2236 .. 643%,,.. aa 11 N. 


* Indicates that tha setting le thet of the fol'owjag moming. 
Occultations of Stars by the Moen (visible at Greenwich) 





Jan. Star Mag. Dip. Reap. s avar: 
h. m. h m. o ò 
P, y Piscium ... 4h... 2I 24 ... 23 I5 ... 185 289 
3... 48 Tadd .. ..6 .. II3.. 2 9 .. I50 300 
3 .. B.A.C. 1526 .. 6 ... 18 28 .. I9 24 ... 122 233 
Variable Stars 
Star RA. DeL 
h m ad h. m. 
R Andromedæ o 181... 37 57N Jan. 31, O Om 
U Cephei O 5273 ... Bt 16 N » 31,22 Om 
Feb 5,2130 * 
Algal esl o8...40 31 N. ... , 5, 423 
¢ m 574 se. 20 44 N. I » 3» o 0 M 
8 Libre e se 014 59.. B 4S... , 3$ 149- 
S e se I5 164 .. I4 43 NL... 5 4 M 
U uchi... .. I7 108 ... 1 20N. ... Jan. 30, 4 16 m 
3 and at intervals of 20 8 
B Lyre... . I$ 45:9... 33 I4 N. . Feb. 4,19 O my. 
5 Cephei 22 250 ... 57 50N » 4 I OM 
M signifies maximum ; » minimum; s, secongery minimum. 
GEOGRAPHICAL NOTES 
IN connection with s paper on bis journey from 
Upper Assam to the Irrzwadi, read at a recent meeting of the 
Royal hical , and ted in the new number of 
the Dr. G. Watt e some valuable remarks on 
his own observations in the district. is a 
small valley surrounded by mountain- and in valley 


the rainfall was found to Be only abont 
in the mountains which ft 
rainfall wag as much as 120 inches, 


tated Gage tn te Eee Bn fils P E YE 
one place, teeny mila of onl 


boogie fe ees e fir 


Manipur struck 

able transitions of vegetation in that small region. Dr. Watt 

gathered twelve or more bi pacar of oaks, many of which were 

new to science, and ten or twelve species of rhódod in 
ipur alone. The Rhadedondren Falerneri ound in the age 

Hills by Sir Joseph Hooker, is nowhere met with in the immense 

tract 


Mic the Naga Hills and Sikkim. This and the 

ytic œ. Dalkeurie, which grows on a hill thirty miles north 
Paie Dr. Watt found i the Naga Hills at en altitude of 
booo to Boos fect, and these rhododendrons never occur in Sikkim 


met with in any other part of Asia There is something in that 


region which, apart from pure , is of vital interest. 
ee chien mi i ood cet high, the natives said, had 
snow all the round, whereas on the Himalayas the lewest 


anipar, the 


December. x iiri this was 2 t that should be 
SE in is the cause.of this falling in 
dub, oni disce T Genel S LS ME df 


that’ the peculiarities of the vegetation of 
pared with Assam were coffflacted with the evide? 


low pude mdicated by the low snow-line. There 
could be no dou me E ae 
of the Irrawadi and the Salween and meeting 
mÉuatuina to the north produced qn enormous precipitation of 
rain, which during winter fell as mow. The consequence seemed - 
to be that there was snow there at a very much lower level than 
in the *mountains further to the, north, That an immense 
quantity of rain fell ın the upper portions of the valley of the 
e. . 
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the unoccupled Arctic seaboard down to Baffi Bay, which seems 
to havo formed a fresh point of dispersion, southwards to Laure. ; 
dor and eastwards to and West Greenland. Dr. Rink is 
inclined to accept the view of Capt. Holm, that the Angmagsa- 
liks, or East Greenlanders, found their way round the unexplored 
north coast of Greenland to their present homes, and 

West Greenlanders passed from Baffin Bay directly south 

while a mixed race, renes exten old Norse elements, 


Irrawadı there could be no question. Such a rainfall seemed 
in itself quite sufficient to account for the large volume of water 
that was drained off by the lower portions of the Irrawadi; and 
anybody who knew what Tibet was, General Strachey stated, 
must be aware even with a course of several hundred 
miles, the ri pick up but & small quantity of water in 
comparison witi the enormous volumes which were collected 
from the rain which fell in Upper Burmah. General Strachey 
had roughly calculated that a monthly fall of rain of 18 inches 
over & square degree would mean 65,000 ~ubic feet ver second 
for the whole month. 


Tux latest news from Dr. Bunge, chie of the Russian Polar 
Staton at the mouth of tne Lena, is encouraging. Tel 
from Orkinga, a telegraph-station on the road to Yakutsk, Dr. 








: - domam, which, between Copper River Farewell, 
expedition has had a successful issue. They passed the summer ; 1 st less tt . 
in two islands of the New Siberia Archi ; Bunge on Great cannot be at le 7000 in extent, 
Liakovaky, and Toll on Kotelnoy Islan i all the | although scarcely anywh 150 miles inland fromethe 


five inlands of the group were explored, New Si especially 
by TolL The mai was reached at the end of October. The 
scientific results are very considerable, and, as we know so little 
about these islands, are likely to be novel. 


MM. PorANIN, SKkAssy, AND BtrtsorsrY have lately re- 
turned from their expedition to China and Mongolia, bringing 
numerous collections in anthropology, zoology, and botany, 
besides maps of the co which er have karamed d i 


their three yestrs! journey (1 —86). e Russian shows that ate purely tepegrs terms without any 
' Society has nommated & committee, consisting of Steb- whatsover. us, 

nitsky, Tillo, Mushketoff, and Schmidt, to make inquiries as lemifit = inhabitants of the salik, 
to the desiccatign of Siberian lakes. It is that an | Mahle, Agie so on; so much that & 
expedition will be despatched to investigate subject on | migrating from one of these districts to changes 
the spot. name . Hence Dr. Rink considers it sufficient for 


WE learn that the hical results achieved by the Survey 
officers on the Afghan Frontier Commission extend over 100,000 
square miles of country. The Indian Survey officers have been 
very busy in Upper Burmah. Captain Hobson’s map, prepared 
from all available sources, in 14 is all published already. 
A reduction therefrom, on the scale of 16 miles to an inch, has been 
prepared in the Surveyer-General’s Office, Calcutta, and published 
also. The Sire pE T: which has lately completed tho Andaman 
Islands survey, Calcutta on November 19, inder thie ainga 
of Major G. Strahfi, R.E., to underteke the surrey of the 
Nicober Islands. 


purposes to cess the whole raco into the llor 
geographical groups :—(t) South Alaskan ;e (2 

eal ERA Contra] (Bain. Land, fc.) ; (5) 
6 and 7) West and East Greenland. Between 
these various groups there certainly exist differences, by which 
they may often bes really diego 





THE ESKIMO 


GPECIAL interest attaches to a on ''The East Green- 
in their relations to the other Eskimo Tribes," 
conttibated by Dr. H. Rink to the current number of the 
.Deuische Geegraphische Blatter (Bremen, 1886). Hitherto these 
har Lege have been ied by independent observers, 
y in Alaske at the eastern, and in Greenland and Labrador 

at the western extremity of thetr domain, while through lack of 
sufficient materials the intermediate branches thinly scattered 
round the Arctic shores from the Mackenzie to Baffin Bay have 
been mostly neglected. Here, however, we have for the first time 
a comprehensive ethnological survey of tiee whole field by ps 
merce authority on the subject, based on rich 
collections recently broxgnt to Parapo by Cape Hole rn 
Greenland, by the brothers Krause and A. Jakobsen from 
Ajeska, and by F. Boas from the central region of Baffin 


the assumed cradle of the race. 
But an important exception is formed by the Alentlan 


ho treated Dr. Rink as a branch of the 
avian Kan EE whose un o fiverges profound! fren, 


Aleutians is thus agaif raised, but not further disgussed by our æ 
author. To say they must be regarded as ' ein abnormer 
Seitenrweig,” merely avoids the diffi , while perhaps ob- 


scuring or the true relations together. For these 
With these materials before him, and ing in view the | islanders should pombly be not as “an abnormal of- 
facts already determined by previous students, Dr. Rink is able shoot,” but as the original | fromewhich the Eskimos them- 


to throw much light, if not on the ori at least on the general 
line of and still more on the social erolution and art 
meon, o the Eskimo race. Ho makos ee aera ET 
primevgjehome must be placed the extreme north- 
we ie demere OF m ing Sea, where they 
Probab y acqui oe eer anerife useful industries 
connected navigation, ing, and haunting from the 
bouring Indian tribes of Athabascan stock. rece this petal 
the migrat morement®Appears to have been y across the 
neck o Eig avant SDT tie idus oiii tend 
further progress in this direction was arrested by Thlinkit 
Indians on the coast anf by the Athabescans in Interior. 
But their wand wero chiefly directed towgrds the north 
and east, that is, "the Ime of least resistange” around 


an ? so much so that in his opinion they form ''a 


may have here unconsciously hit upon solution of a very 
interesti ethnological peoblem, for in his ‘‘ Classification of 
J of the Species” (auraa! ot tho Agthropo- 
m e May 1885), Prof. " 
with the Japanese :—'' Every special characteristic which 
distinguishes a Japanese from averago ofemarfkind is seen in 
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the Eskimo in an erated 4 so tant there can be no 
doubt about their derived from the same stock. 
also been shown that these special characteristics gradually in- 


with the Danes have taken place,” 

Mee Aleutians would thus help to brace over the somewhat 
abrupt gap still undoubtedly separating the Eskimo and Ja 
groups. At the same time this view ta a primseval line of 
migati ion from Japan throagh the Kurig: Islands and Kamchatka 
to the Aleutian in and Alaska, which again presents other 
difficulties of a somewhat formidable chasectef. In the first 
place, the Japanese ap to be themselves on] comperatively 
recent intruders m Niphon, whose primitrve -nhabitants were the 
Ainos, a people of to different plrsical type. Hence it is 
not easy tq understand how they ewuld Lave thrown off an 
easterly brach, which has had time to develop into the Eskimo, 

ly th® most specialised of all exis races In the 
rie d place, in his “ Tales and Traditions ie Eskimo," Dr. 
Rink himself advances some solid reosons for 
E$kimo, not from Asia at all, or at least not in the first 
but from the interior of the North Amencan canunent He 
holds m fact, with some other ethnologists, that they were 
originally mlanders, who, under pressure from the Amerin 
Indians, gradually advanced along the couse of the Yukon, 
Mackenne, and other great riyers, to their present homeseon the 
Bering Sea and Fiozen Ocean. But a discussion of these con- 
tradictory theories, for which a solution may yet be found, must 
be deferred to another occasion, Meantime enough has probably, 
been said to show the highly suggestive cha-acter of the paper 
under review. A. H. Keane 








SCIENTIFIC SERIALS 


L’ Astrongmie: Revus mensuelle d’ Astronomie positas ire, de 
Médorologie, et de Rhysigue du Globe, January 4887.— We have 
recelved the January number of the above period:cal, edited b 

Camille Flammarion. M. Flammarion has done a great sork 
in popularising astronomy in France, and thg success which has 
attended this review—for it is entering cn its sixth year— 
proves how midespicad an interest is now taken in the science in 
that country. c praet number contains an ‘ Annuaire 
astrongmique pour 1887,” by the editor, a series of descriptive 
notes of a general character on the principa. objects of astro- 
nomical observation for the current year, the sun, moon, 
eclipses, occultations, and the planets. M  Danbrée follows 
with a pe x some recent meteorites, M. Flammarion givps 
2n accorte of € storms of October 16 and December 8, and of 
the general principles of weather prophecy. The notes chiefly 
relate to the two comets of the season, es of Barnard and 
Finlay, thiee ing given of the first. sh the posi- 
tion and chasncter of ih oe tails, and one of the second. A 
sort of general observing ephemeris for the month January 15 to 
February 15, of a po rather than of a scientific character, 
concludes the number. M. Flammarion ard his co-workers 
ea affect a somewhat magniloquent and sensational style, 
and deal principally with the more , caay, and interesting 
Éspects of astronomy ; th wonders of oar omn globe, earth- 
C., receive much attention, so that the field 


than thirty illustrations, tesommand a remurerative circulation 
at the price of a franc a number is highly. ceditable alike to 
ich supports it. It 
doubted whether such an enterorise would meet 
with the same success either here or in America. 


Bulletin de P Académie des Sciences de St. Phertiurg, tomg 
xr., No. 4.— The appearance of Encke's comet in 1885 com- 
pared with its previous appearances, by O. Backhmd. The 
paper 13 the first of a series, and contains, besxies the numerical 

of the observations made in 188 » 1n Inquiry into the dis 


turbances due to the attraction of She easth. The summer 
parallax of the earth is taken to be 87-80, and the elements of the 
comet are determined accordingly.—On the formation, of bugs 
among the Phanerogams, by A. Famintzin —The perta 
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rotation of the sun, according to the magnetic disturbances, as 
observed at Pawlowsk, by P. A, Muller. The &veiage value of 


to August 31, 1883. —Phot phy applied to astronomy; ab- 
jene Stra di several new Trilobites 
Siberia, by Fr.@échmidt. The 
llowing sperles (nearly all new) are descnbeds“with plates :— 
ambrian, or the Vilui River, Anomocare pawlovosks 
and Liostsacus (?) mapc'eki ; from the Cambrian on the Olenek, 
Agnostus ceckanowsht , from the Lower Siludan of the Middle 
Tunguska, Phaceps lopatim and P. sibiricus ; from the Devo- 
nian limestone at Krasnoversk, Proens Jlatkeroski, Cyphaspis 
nhria; E (?) csckanswsén, and Æ, Penctatus fiom the 
Devonian on the Angara at Padan.—A new Soars Opahna 
(spicxslata), by Wi awsky.—On a new Otomela (begdanew: 
A Bade eee as at Bobruisk, by H. Wild rath 
plates), On November 28, 1885, with an absolutely clear sky, 
not a cloud being vimb e, hail fell for five minutes, The fall 
was quite local, and did not extend farther than five miles from 
Bobruisk, i 





SOCIETIES AND ACADEMIES 
LONDON R 


Royal Society, Jannary I3.—''On the Crimson Line of 
Phosphorescent Aluümira, by William Crookes, F.R.S., 


. 

S acd which I had the honour of communi 

oyal Soci in March 1879 hi, Trans., Part 
Pp. 660, 661) I described the phosphorescence 
of alumina and its various forms when under the influence of the 
electrical disc € £4 varus, m the follo woids :—“ Next to 
the diamond, alumina in the form of ruby is perhaps the most 
strikingly phosphorescent stone I have examined. It glows 
with a rich full 1ed; snd a remarkable feature is that it is of 
httle consequence what cegree of colour the earth or stone pos- 
sesses naturally, the colonr of the phosphorescence is nearly the 
same in all cases; chemically precipitated amorphous alumina, 
rubles of a pale reidish yellow, and gems ofthe piled ' pigeon’s 
blood ' colour, g! alike in tbe vacuum, thus corro 
E. Becquerel’s (Anmales de Chinne ct de Physique, vol. lvii. 
1859, P o results on the action of light on alumina and its 
compounds in the phospEoroscope . . . The appearance of the 
alumina glow in the spectroscope is remarkable. There is a 
famt continuous spectrom ending in the red somewhere near 


V.P.C.S, 


,in a 


the line B ; then a black and next an interfsely brilliant 
hich nes 


and sharp red line to w early the whole of the intersity of 
the coloured glow is due. . . . Ime coincides with the one 


described by E. Becque-tl as the most bnlliant of the 
lines m the spectrum of the Hght of ina, in its various forms, 
when glowing in the ph horoscope.” 

In the Comptes rendus for December 6 last (vol. cll. p. 1107) 
appears a biief note by M. de Baisbaudran, in which he an- 
nounces, ''to that date, thet alumina, calcined and submitted to 
the electrical dischage į & vacuum, has not given him a trace 
of red fluorescence, Th. i 
spectrum, shows itself Erilhantly when the alumina contains 
IfIOO and even 1/1100 of Cn With the 1/10,000 part of 

TO; we sll obtain very vimble rose colour. . . . From 
these observations the presence of chromium appears to fe 
production of the red fluorescence of . 


This statement being opposed to all my experience, I imme- 
diately instituted experiments with a view, if possible, to clear 
up the mystery. I started with aluminium sulphate which I 
knew to be tolerably pure, and m which oin tests failed to 
detect chromium. On ignition and testi e usual manner 
in a radiant-matter tube tàe alumine line was brightly visible in 
the spectrum of the emPted light Different portions of this 
alummium sulphate were now punfied by various piocesses for 
the s@peration of chromium, All ¥@as a result the absence of 
this impurity. The most trustwo y process bemg that devised 
by Wokler [^ Select Methods in Chemical Analysis," second edi- 
tion, p. 1244, T used it to parify the bulla The salt was dissolved in 
water, and excess of carstic added til the precipitate 


of the | first formed reAlissolved. Chlorine was now peesed through till no 
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g 
deavours to make an approximation to the “conditions of the 
liquid state by considering tho action of spheres whose relative 
speed of approach is that, after impact, they are unable 
^to pass out of the of molecular attraction in consequence 
of the loss of onal energy by impe. 






move precipitate fell down and the liquid retained a strong odour 

of chlorine. The whole of the chromium-would now be in solu- 

tlon, whilst the alumina would be in the precipitate. The 

alumina was filtered off, well washed, and a portion tested in 

the radiant-matter tube. It gave as good an alumina spec. 

trum as did the ‘Priginal sulphate ; the crimson line being very 
t 


The alumina thus purified was a second time dissolved in 
caustic potash and submitted to the chlorine panhcation. - Ain 
in the radiant-matter tube the alumina gnve its 
crimson line spectrum. 

Many other experiments sre given, and the peper concludes 
as follows i— 

These experiments are ps too few to permit any im 

inference being wn. from them. There seems, 


Royal Society, December 15, 1886.— The hysical prope: ties 
of manganese steel, by Prof. W. F. Barrett. author pointed 
out that Mr. J. T. Bottomlel had sent a brief note on the feebly- 

c charactey of manganese steel to the Aberdeen meeting 

of the British Association, and had kindly furnished him with a 
of this steel, and the name of the makers and patentees, 

esas, Hadfield and Co., of Sheffield. The steel contains 


12 to 14 per cent. of mangflese. Through Messrs. Hadfield, the 


owever, to be four possible explanations of the phenomena author had obtained wire dr&wn from mangandie : process 
observed :— _ that first presented great difficulties, but was ultimatgly accom- 
(1) The crimson line fs due to alumina, but it is capable of plished with case the steel to whiteness, queneh- 


being suppressed by an accompanying earth which concentrates 
towsids one end of the fiactionations. 

(a) The crimson line is not due to alumina, but is due to the 

of an accom „nying earth concentrating towards the 
other end of the frac mations. 

(3) The crimson line belongs to alumina, bat its full develop- 
ment requires certum precautions to be observed in the time and 
DUE of-ignition, degree EM or its absolute freedom 
from and other bodies carried down by precipitated 
alumina, and dificult to remove by washing; experience not 
having yet shown which of these precautions are essential to the 
full development of the ciimson line and which are unessential. 

(4) The earth alẹmina is a compound molecule, one of its con- 
stituent molecules gi the crimson line. According to this 
hypothesis alumina: would be analogous to yttria. 


Zoological Society, g 18.—Prof. W. H. Flower, 
F.R S., President, in chair.—The Secretary read a 
report on the additions that had been made to the Society's 
M the month of December 1886, and called.at- 
tention to & young male of the true Zebra wu; sera), par- 
chased December F1 ; and to a young male imn Rhinoceros, - 
pamiti EE ne ve Cooch Bohar, through the 

intervention of Dr. B. Simpeon, and received December 
25.—Mr. F. W. Sya exhibited and made remarks on 

Chinese “bir 


ing in cold water & uction through every two sizes hed 
been drawn. Sudden cooling softens this steel; slow coo 
hardens it A No. 19 S. W.G. wire (diameter 098 millimetre 
yas thus obtained of two kinds—hard and soft ; density was 
7:808. The electric conductivity was found by Prof. Barrett to be 
very low. The No. I wire had a resistance of about an ohm per 
metre, the exact ific resistance in C.G.S. units being 77,000 
for 1 cac centimetre ; ordinary iren is only 9800, Ger- 
man silver 21,170 in the same units ; ao that some ve might be 
made of manganese steel wire for resistence-coils in ic 
lighting. The vériation of resistance with tem is now 
Ing examined. magnetic character of this steel was then 


tensity of magnetimtion of this steel, after mikmitting i is or 
most po magnetising force, was 2'5 in C GS: oes 
the magnetisation per gramme was 0'013 m C.G.S. 

steel gives £ number varyi from 40 to 9o, and even 10p, C.G.S. 


units per gramme. e So that Hf ordinary neel ct doce gs Qui De 
100;000, manganese si is 20, represents the 


found to be 300. In fact, it is very wonderful, Judging by mus- 
cular sense, to find no sensible force required to move this steel, 


et 


& series of ds! eggs which he hd collected at | Hence, as the suggests, the use of manganeso 
Ki and Shanghal—Mr. Howard Saunders exhibited | the bed plates of d d dius ing of iron veseqjs is 
and some notes on a skin of the Mediterranean Black- | obvious. Ships bel of à steel would have no sensible 


headed Gull (Lerus melanocephalus), killed on Breydbn Water, 
near Great Yarmouth, and sent for exhibition by Mr. G. Smith, 
of that town, This was stated to be the first absolutely authen- 
tic occurrence ef this southern species on the British coests.— 
Mr. Sclater exhibited and made some remarks on an example of 
a rare Amazon Parrot (Ckrysofis bedisi) from British Guiana. — 
Various other specimens were exhibited, and papers read. 


EDINBURGH 


Royal Society, January 17.— Sheriff Irvine, Vice-President, 
ohn Murray read a paper on the total rain- 


deviation of the com As excellent can,be o 
fron! this steel, it totiare manye ida 


of iron to manganese steel which be obtained is fairly accordant 


square miles. If from this wo subtract all areas having 
less than 10 inches of annual wo get 38,829,750 square 
mil&. The mean discharge from this area into ocean is 
6569 cubic miles annually. The total weight of substances car- 
ried by this means to the ocean is rather more than 5,000,000,000 
tons 


. It was found to be lower than wrought iron, the: 
mean number for the hard wire being I 800 ialo- 


& 
stil, lower The modulus for i steel wire is 
18,810, and for iron wire 18,610 kilogrammes per square mili- 
metre ; so that, th hard manganese steel has an enormous 


of earth on a retaining wall. —Prof. Tait comm 
on the foundations of the kinetic theory 
divizion of this part the author discusses 
e modifications which are jntroduced Into Ele merin 
the consideration of the effects of mol attraction of 
range, but great intensity, on the behaviour Exodo 
In the second ion he 
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q 


recoyerifig i of'conrze, if the limits of elasticity are not 
passed. Obviously titis is a fnost urefulsproperty for man pur- 
pinging a poses to which the steel méy be applied. : 
es the assumption the spheres are not perfectly hard, on éhis in are in progress in the Physical 
possess a defimits coefficient of restitution. Fie then en- | Laboratory of the Royal College of Science. e e 

s . 
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. Paris 


Academy of Sciences, January 17.—M. Gosselin, Presi- 
dent, in the chair.—Obituary notices of M. Faul Bert on the 
occasion of his obaequies at Auxerre, by M. Janssen in the 

of the Academy of Sciences, and by M. A. Chanvean on 

of the Biol Soclety.—Observazom of the minor 
planets made with the large meri mstrument of the Parts Obser- 
vato daring the third quarter of the year 1886, communicated 

er Com o ons are here tabulated 

for Electrz, Aletheia, Olympia, Juno, Pallas, Ceres, and several 
other minor planets. ose for the læt mentioned are 
referred to ephemerides of the '"' Nautical Almanac,” all 
the others to those of the “ Berliner Jahrbuch.” The observa- 
tions were taken by MM. F. Boq O. Callandrean, and P. 
Puiseux.— Study ef the horirontal gexion of the telescope of 
the DBischÜffaheim meridian-circle of the Pars- prse 
by, MM. Læwy, Levean, and Henri Renan.—On the solar 
sististics of the year 1886, M. R- Wolf.—Letter ad- 
pu to the Academy by Em. Barbier, thanking it 
or the Francaur Prize recently awarded to him, and sub- 
mitting a means by which he has succeeded in converting an 
ordinary watch into a repeater. A process is also explain 
which a person both deaf and blind may tell the time e ud 
repeater.—On the accelerations of the points of an invariable 
geet (thar 2 sal Rh. Gilbert. Two cases arp consi- 

(1) that of a solid revolving round a fixed pomt, O; 
Wash ga ciao oe the laws det 
the absorption of light in 
enabling de; observer : to m 


the aisobolates of soda formed propyile, ix iso 
att alcohols. —On some and the bioxide of th, 
A. Ditte Sulphuric acid is known to readily i dissolve the 
LEES of tin derived fram various sources, 
el a liquor soluble in water and alcohol. Here the author 
the products of this reactiof, which have not yet attracted 
the attention of chemists —Action of some m oids on the 


with powdered 
sulphur, arsenic, phosphorus, and bromium.—Note on the com- 


researqhos author concludes that the grain of starch 
is formed neither of one nor of two chemical species 
(granulose and amyl as has been hitherto 


P. Pourquier. experimtnt 


—.— 
STOCKHOLM 


Royal Academy cf Sciences, January 12. —Prof. S. Lovén 
gave an account of the researches effected at the zoological 
station of the Academy at Christme in the province 
of Bohus, during lest summer.— Rubenson gave 
zn acconnt of a posthumous memoir by theedate Col -Lient. 
Klercker on the so-called anomalcns dispersiogt—Determmation 
of some cal constants of gerranrum and titanium, by Profs. 
Nison Petterson. —On experiments on the electrical con- 

ucting power of the air, Prof. Edlund. —On pare! 
fud he ein Småland, by Herr R. T 
Annotations on the vegetation in the west of Herjedalen, per- 
ticularly as to the occurrence of the Hymenom within 
different formations of the vegetation, by Dr. E. —A 
comparative research on the a a a dam 
and toluol, by Dr. Weiball.—Construction of the curves of the 
fourth order and second kind by means of rules and compasses, 
by Prof, Bjürling.—On d onl and light-absorption 
in epidote from Sulzbech by Herr W. Ramtay.—On the 
amido-naphthaline-sulphan acid, Herr S. Foralmg.—On the 
sponges of the province of Bohus, by Dr. Fristedt. 
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A HISTORY OF THE THEORY OF ELASTICITY 
A History of the Theory of Elasticity and of the Strength 
of Materia, from Galilei to the Present Time. By the 
late Isaac Todhunter, D.Sc., F.R.S. Edited and com- 
pleted for the Syndics of the University Press by Karl 
Pearson, M.A., Professor of Applied Mathematics, Uni- 
versity College, London. Vol I. Galilei to Saint-Venant, 
1639-1850. (Cambridge : at the University Press, 1886.) 
T BIS work was projected by the late Dr. Todhunter 
on the same lines as hiswell-known Histories of the 
* Theory of Probabilities,” of the “ Figure of the Earth,” 
and of the * Calculus of Variations," and will doubtless 
equal them in usefulness to the mathematical student. 

The first object of a writer in the preparation of such 
a Work would be to draw up as complete a bibliography 
as possible of all books and papers relating to the sub- 
ject, arranged in chronological order. Afterwards, in read- 
ing these memoirs, he would make copious notes, 
and criticisms; and then, on reaching the end of this 
self-imposed task, he would find his materials for a 
book like the present ready to place in the printer’s 
hands. Incidqntally, enough material and ideas would 
accumulate to form an independent treatise on the subject. 
Such a task was undertaken by Dr. Todhunter on the 
* History and Theory of Elasticity,” from the standpoint 
of the mathematician, but he did not live, unfortunately, 
to complete it. 

Prof. Karl Pearson explains in the preface the circum- 
stances in which he undertook to edit and complete the 
work, and, from his own account, the labour thus 
devolved on him would have been sufficient to enable 
him to complete tffe “ History ? a instio.® ` 

The present volume, like the previous “ Histories,” 
carries the subject and commentaries only to the year 
1850, although Dr. Todhunter had analysed the chief 
mathematical memoirs from 1850 to 1870. The prepara- 
tion of the s&cond volume, to carry the history from 1850 
up to date, is a task from which Prof. Pearson appears to 
recoil, with some justification ; but it is to be hoped that he 
will enlist in his service some of the junior elasticians 
mentioned in his preface, and, by the application of the 
modern principle of the subdivision of labour, carry this 

- invaluable work to its proper conclusion. 

At the outset Prof. Pearson givesthe palm to Galileo 
Galilei (1638) as the founder of the subject of elasticity 
and the strength of materials, while Dr.Todhunter asserts 
in § 18 that “the first work of genuine mathematical 
vafte on our subject is due to James Bernoulli . . . 1695.” 
Galileo treated only the question of the breaking moment 
of a beam, or rather what we should call the berding 
moment, exactly as is done now in calculating the sivesses 
in a structure, before proceeding to determine the conse- 

© quent sératus andesimformations. 

At this point the law enunciated by Hooke (1678) must 
intervene, which goes by his name, “ Ut tensio, sic vis,” 
originally published by him, in the fashion of those times, 
asananagram, ce32i B ss siis t. Stated in the modern 
form, this law asserts that 





tension _ pressure *. stress dul Ple 
extension . compression strain es cty, 
Vor. XXXV.—NO. 9o1 | a: 


and is the law universally employed to connect mathe- 
matically the corresponding stresses and strains in au 
elastic substance, as pointed out by Saint-Venant [8]. 
When the stresses and strains are large enough for 
variations on Hooke's law to become observable, 
set of phenomena depending on the ductility and vis- 
cosity of the substance came into play, and tbe previous 
mathematical investigations ro longer hold. Mueh of 
the confusion, pointed out by Dr. Todhunter in the treat- 
ment of the subjett by experimentalists is due to the fact 
that in experiments it has been usual to test the strength 
of structures to the Dffeaking-point, and hence the use of 
the term breaking irfitead of endid montent, The 
modern experiments of Wöhler show thatethis ppint, 
at which ductility manifests itself, is much sooner 
reached than was formerly supposed; consequently, 
modern engineering practice is much less bold than 
formerly in large iron structures like bridges. For 
this reason, the diagrams of the frontispiece, though 
physically extremely interesting, cannot be considered 
to be’r on the mathematical “theory. " 
Returning again to the treatment of the subject by the 
mathematiciains, we find a picturesque diagram given by 
Galileo (p. 2) of & beam built into an old wall and sup- 
porting a weight, the cross-grained character of the wood 
of the beam being carefully shown; so that it is not 
surprising that Galileo does not attempt any molecular 
theory to account for the flexure of the be£m. This 
theory, supplietl by Hooke's law, was applied by Mariotte, 
"Leibnitz, De Lahire, and Varignon ; but they neglect the 
compression of tke fibres, and so place the neutral plane 
in the lower face of Galileo’s beam. The true position 
of the neutral plane was assigned by James Bernoulli in 
1695, who, in his investigation of the simplest case ef the 
bent beam, was led to the consideration of the curve 
called the “elastica.” This “elastica” curve speedily 
attracted the attention of the gyeat Euler, (1744), and 
mist be considered to have directed his attention to the 
elliptic integrale Probably the extraordinary divination 
which led Euler to the formula connecting the sum of two 
elliptic integrals, thus giving the fundamental«heorem of 
the addition equation of elliptic functions, was due to 
mechanical considerations concerning the “elastica ? 
curve ; a good illustration of the general pnociple that 
the pure mathematician will find the best materials fog 
his work in-the problems presenfed to him by natufal 
PER AD in questions. The result obtained by Euler 
for the thrust at whioh a straight column begjns to bend, 
when the corresponding “elastica " differs from a straight 
line very slightly in a curve of sines, is of the utmost 
importance to the architect and engineer; aud, as Prof. 
Kennedy can testify, is employedwith the greatest con- 
«dence in the design of the highest columns and pillars. 
It is interesting to find the complete treatment of the 
problem of lateral vibrations of elastic bars is also due 
to Euler, though the analytical difficulties of the period 
equations to have puzzled him. If we employ the 
modern notation of the Ayferdodic functions, we shall find 
his period equations all reduced to the form— 


r ços ə @she=— $ I, 
or, tanh œ = + sine; ^ ° 
and this again is equivalent to 
tanh 4 e = + tan $ e, or = côt 4 5, 
° Pe 


314 


NATURE 


[ Fed. 3, 1887 





e 
whence a graphical*determination of the values of œ is 
*easily inferred (pp. 50, 51, footnote). 

Another interesting paper due to Euler 1s * De altitu- 

columnarum sb propro pondere corruentium " 

(1778 nvestigating the height at which a mast ar tree 
will begin to bend under its own weight. To this paper he 
might well have prefixed the old German proverb, quoted 
by Géethe in “ Wahrheit und Dicht&ng” :—“ Es ist dafur 
gesorgt, dass die Baume nicht in dem Hjmmel wachsen." 
We know now that the functions of Bessel are required 
for the complete analytical solution of this question, 
though the ZAeoregia maxime n abılz enunciated by 
Euler, * Maxima altütudo, qua columna cylindric ex 
eadem materia confectæ, proprium pordus etiamnunc 
* sustinere valent, tenet rationem subtriplicatam ampli 
tudinis," 1s interesting as one of the first applications of 
the principle of mechanical similitude, stowing why the 
proportions of the giant of the fores: are stunted 
compared with those of the young tree, and also why it 
is hopeless to attempt the problem of human flight yhile 
£ i8 3. 

Lagrange considered the same subject in^ Sur la figure 
des colonnes ” (1770), examining and disproving the dictum 
of Vitruvius that the rez Terni of a column was necessary 
for strength : the dictum can hardly be caled an architec- 
tural fallacy, as the rem/festen? corrects the tendency, due 
to irradiation, of a perfectly cylindrical column to,appear 
attenuated in the rgiddle ; for a similar reason it 15 neces- 
sary to shghtly blunt the neighbourhood of *the point ofa 
Gothic spire to Avoid the appearance of ccncaviry. 

Coulomb, a well-known name to elecfrizians, is men- 
tioned by Saint-Venant as giving about this time (1730), 
in * Remarques sur la rupture des corps,” the true position 
of the‘heutral line of a beam, although it 1s asserted by Dr. 
Todhupter that the ancient erronegus 1dea. prevailed into 
the present century. 

In Chapter*II. the work of Young, Gregory, Eytelweip, 
Plana, Dupin, Belli, Binet, Biot, Rennie, Barlow, Tredgold, 
Fourier, Nobili, Bordoni, Hodgkinson, and others is 
analysed. Of these the English writers, who generally 
were experimentalists as well as theorists, are severely 
handled by Dr. Todhunter for their heresies on the neutral 
axis Considering that the neutral axis is a mathematical 
fiction, depending on an ignoration of the shearing stress, 
dhd the consequent warping of the normal sections of a 
beam, th®s treatment of Dr. Todhunter is too severe, 
compared with the leniency with which he views,the 
metaphysicat speculations of the pufe theorists These 
experimentalists were trusted in thear advice on important 
constructions, and took care their formulz erred on the 
right side of strength. 

To Navier (1821) we™are first indebted for the genera] 
mathematical equations of the equilibnum and vibrations 
of an elastic solid, to be satisfied in the interior and at 
the surface, and henceforth the researches of mathe 
maticians take a bolder flight from the treatgent of the 
simple beam of former investigators. 

Mlle. Sophie Germain’s “ Recherches sur la théorie des 
surfaces élastiques" (1821) appears to afford Dr. Todhunter 
gratification in showing that sex tan make itself apparent? 
‘even in mathematics. However, Kt is dangerous to argue 
from this instance, as hardly any mathemeticign has yet 
written on efasti surfaces without falling into error in the. 


g 
boundary conditions, and the subject is even now not yet 
certainly settled. 

The vibration of elastic surfaces 1s important in its 
bearing on acoustics and music, and received about this 
time experimental and theoretical treatment fem Chladni, 
Strehlke, Pagani, and Savart. ^ 

Chapters IV. and V. give an account of the treatment 
of the subject by the celebrated mathematicians Poisson 
and Cauchy, who practically exhausted the soluble pro- 
blems, if we except the torsion questions considered by 
Saint-Venant. Poisson’s results are generally expressed 
by means of definite integrals, most of which we see now 
can be classified as Bessel’s functions. Both Poisson and 
Cauchy appear to have considered the subject of elasticity 
principally in its bearing on the new theory of physical 
optics, then receiving such important experimental and 
theoretical treatment at the hands of Fresnel. 

Henceforth the theory receives development at fhe 
hands of so many writers that :t 18 possible only to 
specify the honoured names of Gerstner, Green, 
McCullagh, Poncelet, and Maxwell as having contri- 
buted important advance to the subject. 

Lamé’s “ Theory of Elasticity,” carefully analysed in 
Chapter VII., still remains a standard text-book, in con- 
junction with the treatises of F. Neumann end Clebsch. 

The volume concludes with an account of Saint- 
Venant’s researches before 1850, the subsequent work 
to be recorded in the second volume. Saint-Venant is 
the name most honoured by practical elasticians and 
engineers, inasmuch as he has developed his theories 
from the definite practical problems presented by the 
large and danng constructions in iron and steel which 
mark the middle of this century. 

In the appenjix Mr. Pearson has y analysed 
the conflicting notations of different writers, and proposed 
a very convenient terminology and notation, which would 
save great trouble if universally adopted. He has also 
given an account of expemments carned out by Prof. 
Kennedy in his mechanical laboratory, which have an 
important bearing on the limitations of the truth of 
Hooke's law, or, in the language of elasticity, the constancy 
of the ratio of stress to corresponding strain. 

The present volume 1s an indispensable hand-book of 
reference for the mathematician and the engineer, and in 
the editing and printing must be considered a very fitting 
tribute to the wonderful industry and application of its 
projector, the late Dr Todhunter. 

A. G. GREENHILL 





THE ENCYCLOPEDIA BRITANNICA 
The Encyclopedia Britannica, Vol. XX. Pru—Ros. Vol. 
XXI. Rot—Sia (Edinburgh: A. and C. Black, 1886) 
HE leading scientific articles in these two volumes are 
mainly biological, In Vol. XX. Prof A. Newton con- 
tributes the articles on the various important groups of 
birds; and in those on the Quail, Screaffr, Secretary Bird, 
Seriema or Cariama, it is truly surpmsing to find so 
many facts condensed into so smalla compass. Mr. C. 
T. Newton’s article on Pterodactyles gives us the new- 
est information on this strange group of fossil reptiles. 
In the article on Reproduction only the broadest as- 
pects of the phenomena attending it are glanced at, 
Mr. P. Geddes treating of the Animal, and Mr. S. H. 
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Vines of the Vegetable, group ; though, as was to have 
been expected, the early phenomena in the two king- 
doms are to some extent the same. The facts mentioned 
are well up to date, and both portions of this article are 
worthy of theft authors. Animal reproduction is illustrated 
by a few useful woodcuts; but this help to the under- 
standing of the text ıs wanting in the section on vegetable 
reproduction. Mr. Vines very correctly criticises Stras- 
burger’s idea that the cause of sexuality in cells is purely 
quantitative. In the article on Reptiles Dr. Gunther finds 
himself on familiar ground, and in the forty pages placed 
at his disposal he gives a most excellent account of the 
history and literature of the group, and of the evolution of 
their classification, from Linnaeus to Cope, followed by 
a brief record of some of the more important systematic 
works on reptiles, in which the need of a general work 
on the subject ıs pointed out. The principal faunistic 
works are alluded to, and then follow the systematic por- 
tions, the anatomy of the chief forms charactenstic of the 
orders, and a paragraph about the distribution. of reptiles 
in time and space. Prof. A. Gamgee, in an article on 
Respiration, dwells chiefly on the phenomena attending 
this function in mammals, the phenomena to be observed 
in all the other groups of the animal kingdom being 
scarcely even alfuded to. Thearticles on the Rhinoceros 
and the Seal, by Mr. Flower, are quite models of ency- 
clopaedic articles, for in them we have just the information 
a general reader would require, and this of a thoroughly 
trustworthy kind. The same may be said of an articleon 
Rhubarb, by Mr. E. W. Holmes. 

The article on Rotifera, in Vol. XXI., by Prof. A. G. 
Bourne, was probably printed ere the finely illustrated 
monograph of this group by Gosse and Hudson had made 
its appearance, butethe classification give is based on 
that of Hudson, The account of the general morphology 
and anatomy is well done, and in a few very pertinent re- 
markson their affinities the author concludes that, while the 
high development of the mastax, the specialised charac- 
ter of the lonca in many forms, the movable spines in 
Polyarthra, the limbs of Pedalion, and the lateral ap- 
pendages in Asplanchna, the existence of a diminutive 
male, the formation of two varieties of ova—all point to 
a specialisation in the direction of the groups of the 
Mollusca, Arthropoda, and Chzetopoda ; yet such pheno- 
mena would not justify the definite association of the 
Rotifera in a single phylum with any of them. The phe- 
nomena of rotifers being desicca and then coming 
into active existence, are mentioned as if actually proved 
by exact experiment; but is this so? It certainly does 
notealways succeed, as, no doubt, numerous observers 
have often noted : too frequently, from inattention, all the 
water will evaporate from a slide with rotifers ; and so 
far, general experience proves, that if this evaporation be 
carried to desiccation, not all the drops of water in the 
orld will set up the otifers that were on such a slide into 
life again. No doubt it 1s quite different with their ova. 

Mr. J. T- Cunningham contributes an interesting article 
on Salmonidæ, in which he presents a pretty full synopsisof 
most of the genera and of@ll the British species. The life- 
history of the British forms is given, and some account of 
the legislation on the subject of our fisheries. The galmon- 
disease is described. From whence the fresh salmon 
gets affected would seem to be an, as yet, unsetthed pro- 





blem. Might not one source be frog-spawn ? After the 
tadpoles escape, the gelatinous nidus remaining will some- 
times be found permeated with Sadgolegnia feror, with 
ripe oosporangia. « e 

The next biological article of importance in the vflume 
is on the Schizomycetes, by Prof. Marshall Ward, in- 
cluding within this terg all those Schizophyta devoid of 
chlorophyll The history of these forms, though dating only 
from 1860, hag of late years made rapid progress, and the 
epitome of this history as here given is full of interest. 
Most judiciously, whilowelecting the facts from writings of 
scientific worth, the author ignores a 1&t of tire rubbish 
that has appeared in print on the subject. Bhe aC 
on the morphology is very ably written, and the 1llustra- 
tive figures are excellent. Very thoroughly do we agree 
with the author, that to deny the existence of species in 
this group ıs to deny the existence of species altogether. 
No doubt, before they can be properly defined, the whole 
life-history of any one of these forms must be known; 
and equally certain is it that immense advance in a 
knowledge of the life-history of many of them has been 
made since the date of Cohn’s brilliant researches, As 
to the important question, Are the Schizomycetes 
accompaniments only of disease, or have they any causal 
relation to the diseased condition? no decided answer 
is given, the discussion as to details being still an active 
one. Tht theory that, by the growth and development 
of certain forme under certain conditiBns, the medium 
in which these forms live may be so atomically altered 
that new and deadly ptomaines may arise, is not alluded 
to. To the references to authorities given it may 
be useful to add Just's Botanischer Jahresbericht, which 
year by year laboriously works out the immense literature 
of this subject. 

Dr. Gunther's article oneSharks 1s well illustrated? and 
well up to date. There isa capital figure of that, most 
interesting and novel form, Chlamydoselachus anBizineus, 
S. Garman, from Japan, of which but two specimens are 
known, one of these being in the Bntish Museum. In 
reference to the economic use of these fish, allusion is 
made to the oil abstracted from the larger forms We 
may mention that the on from the basking shark is 
of considerable commercial value, and that in the case of 
the immense Rkinodon typicus, which abounds during 
certain seasons ın the seas around tHe Seychelles [sland], 
the oil is of ‘excellent quality, and there is little doubt 
would*pay well for collecting, although owing to the differ- 
ences in the respiratory functions, the difficulty in captur- 
ing large fishes is vastly greater than in capturing big 
mammals. 

When we turn from the biologica] to the mathematical 
and physical sciences, we do not find such a great wealth 
of articles, but on the other hand some of them are 
of the highest order, the only fault about them being, 
perhaps, their shortness. Such are the articles on 
* QuaternioM” and “ Radiation," by Prof. Tait. Prof. 
Dittmar writes on sea-water, and Prof. Ewing on seis- 
mometers. Mr. Herbert Rix, the Assistant Secretary of 
the Royal Society, gives gn account of the history and 
doings of it, which will be read with interest by many. 
The chemists have their fair share of interest in the 
volumes ; pfussic acid, pyrotechny, salts, beingsamong the 
subjects treated of in all their aspects. P 
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Midway between pure science and :ts applications, we 
find an important article on screws by Prof Roland, 
while in the variqus applications of science there is & 

«ggat wealth of admirable articles: railways, river engin- 
eeting, roads and streets, shipbuilding, public health, 
are among the subjects of this nature treated of; and 
always, so far as we can judge, by the 5est man. 

Of the contributions relating to geography, ethnography, 
and statistics in these volumes, one of the‘most important 
is Prince Krapotkine's part of the a-ticle “Russia,” in 
which he presents a very luci account of the lead- 
ing facta connected with his eubjec. Like all other 
races, the Russians are, of course, -o some extent a 
nixed race. In the course of their history they have 
gaken in and assimilated a variety of Finnish and Turco- 
Finnish elements. The author, however, points out that, 
notwithstanding this process, the Slavonian type has mam- 
tained itself with remarkable persistency, Slavonian skulls 
ten and thirteen centuries old exhibiting the same anthro- 
pological features as are seen in those of our own day. 
This he accounts for chiefly by the fact chat the Slavonians, 
down to a very late period, maintained gentile organisa- 
tion and gentile marriage. Dealing with the circum- 
stances of Russia at the present day, Prince Krapotkine 
says that much still remains to be doae for the diffusion 
of the first elements of a sound education throughout the 
Empire,and that the endeavours of private persons in 
this field, and €f the semstvos, are fo-, political reasons 
discouraged by the Government. The Government also 
does what it can to check the movement in favour of 
secondary schools where instruction “ould be based on 
the study of the natural sciences. It prefers classical 

iums As every one knows, tke natural sciences 
are much cultivated in Russia; and now the scientific 
socfeties of old and recogniged standing have to com- 
pete with a group of new societies which have sprung up 
in cóWneclion with tHe Universities. . 

The geography and statistics of Prussia are dealt with 
by Mr. J. F. Muirhead. Although somewiat hampered 
by the fagt that the physical features of Prussia had already 
been fully described under “Germany,” Mr. Muirhead 
has brought together much valuable and interesting in- 
formation both about the country and about the Prussian 

. People. He has, of course, a good deal to say about the 

“flourishing conditiof of education in Pressia. Of the 
recruits levied to serve in the army in 1882-83 the propor- 
tion of men unable to read or write wes only 2 pet cent, 
the rate varying from 975 per cent. in Posen to 003 in 
Schleswig-Holstein, where there was only one illiterate 
recruit among 3662. Mr. Muirhead contributes several 
other geographical articles—among them, -he one on the 
Rhine, of which he thinks that probably tke Tiber alqne 
is of equal historical interest among European rivers. 
After a full account of the physical aspects of the river 
and of its relations to industry and trade, he shows how 
its whole valley was probably occupied gf one time by 
Celtic tribes, and how they were gradually displaced by 
the advancing Teutons. 

The topography and arclyeology of Roms have bgen 
ingusted to Mr. J.*H. Middleton, whose tkorough know- 
ledge of his subject has enabled him tc make the most of 
the limitgd space at his disposal. The artiel ıs devoted 
majnly to those buildings of which some remains still 
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exist. The plan of the Forum and neaily all the cuts 
were measured and drawn by the author specially to 
illustrate this article. 

Mr. George G. Chisholm gives a clear description of 
the physical features, with an adequate 4tccount of the 
agnculture, mineral wealth, and trade, of” Roumania and 
Servia. He has also a good article on Sardinia. There 
is an excellent article on the St. Lawrence, by Sir Charles 
A. Hartley, who points out that the great prospenty and 
growth of Canada are owmg to its unrivalled system of 
intercommunication, by canal and river, with the vast 
territories through which the St. Lawrence finds its way 
from the far-off regions of the Minnesota to the seaboard 
The statistics of Scotland have been carefully done by. 
Mr. T. F. Henderson, but the scientific part of the article 
“Scotland” is remarkable chiefly for Dr. Archibald 
Geikie's masterly sketch of the physical features of the 
country and his summary of the facts relating *to its 
geological formations. The artcle on Siam, by Mr. Coutts 
Trotter, contains all the information that ordinary readers 
are likely to want about the physical charactenstics and 
resources of the country, and about Siameseaw, education, 
religion, and art. 

It will be evident from what we have said, that although 
the “ Encyclopædia ” has already reach'id its twenty-first 
volume, there is no falling off either in the care or in the 
zeal of the editors. If all goes well, it is expected that the 
whole work will be completed in four more volumes; and 
we may certainly say that the work has been conducted in 
such am admirable manner that science will be a great 
gainer by it, and that it is a:production of which everybody 
concerned may be justly proud. 





A TREATISE ON CHEMISFRY 
A Treatise on Chemistry. By Sir H. E. Roscoe, F.R.S., 
and C Schorlemmer, F.R.S., Professors of Chemistry 
in the Victoria University, Owens College, Manchester. 
Vol. III. “The Chemistry of the Hydrocarbons and 
their Derivatives, or, Organic Chemistry" Part III. 
(London and New York; Macmillan and Co., 1886.) 
E the present instalment of the organic section of this 
valuable work the authors begin the consideration of 
the so-called aromatic compounds—the members of the 
benzene series. . j 
The attentign of chemists had long been directed to ‘a 
group of organic &mpounds remarkable for their richness 
in carbon, and apparently unconnected in any way with the 
ordinary “fatty compounds "—nicher in hydrogen, and 
correspondingly poorer in carbon—with which organic 
chemistry chiefly busied itself Many of the compounds 
of this anomalous class occurred in Nature as odoriferous 
principles ; this physical property was made the basis of 
a rough classification, and the name "aromatic com- 
pounds,” onginally employed in its strict sense, was ex- 
tended so as to embrace the whole Class, thus including 
compounds destitute of aroma, Much was known, in a 
pore or less disjointed fashion, concerning these aromatic 
compounds; but no attempt had been made to solve the 
problem of their constitution until. Kekulé, in 1865, pro- 
posed his well-known benzepe formula. This formula 
has at no time, since ıt was first introduced, met with 
ead acceptance ; and althougħ, at the present day, 
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most chemists employ it, they generally write it in an- 


elliptical form, shirking or ignoring the difficulties which 
the fully-expanded formula too obviously suggests. But, 
in spite of these drawbacks, we may say, without ex- 
aggeration, thet no formula ever exercised such an in- 
fluence upon the progress of organic chemistry. Right 
or wrong, final or only -provisional, the benrene formula 
grouped round it the scattered facts: each member of 
the mysterious aromatic series found its proper place and 
appeared in its proper light; cases of isomerism were 
predicted, even to their exact number; and the synthesis 
of important natural compounds, so high in the scale of 
complexity as alizarin and indigo, was rendered possible. 
The obscure corner is now a vast field, cultivated alike 
by the scientific and by the practical chemist, and far 
exceeding in extent the whole of the rest of organic 
chemjstry. 

The present work opens with an account of the benzene 
theory. A very valuable feature in the mode of treatment 
is the way in which the historical method is employed. 
The much-enduring student of organic chemistry at ‘the 
present day im generally loaded with facts ; occasionally 
the teacher condescends to furnish him with reasons; but 
not one student in fifty has any idea of the historical 
genesis of the facts and reasons presented to him. The 
ordinary text-books do little or nothing to supply this 
want; the exhaustive records of facts, like Beilstein’s 
* Handbuch,"! and the short text-books written for the 
student can neither of them, although for different 
reasons, spare the necessary space. Here the present 
work comes to our aid. Nothing could well be more 
instructive than the historical treatment of this very sub- 
ject of the benzene theory as here given. The student is 
enabled to see how te views at present hdd have been 
evolved, step by step, from Kekulés formula. And in 
this connection the earliest tentatives, however we may 
despise them now, are in their way as instructive as the 
latest and most carefully-considered deductions. Witness, 
for example, the historical tables which the authors give 
in illustration of “orientation in the aromatic series "— 
the determination of the position of the substituting 
atoms or groups in the derivatives of benzene. The 
reader can follow in detail the process by which errors of 
method or of experiment were gradually eliminated, -until, 
yltimately, the present satisfactory condition of things 
was reached, in which the same problem, attacked by 
half a dozen independent methods, yields in every case 
the same result. The student who knows these things 
can give reasons for the faith that isin him, and he knows 
thatano matter how the theory itself may change, the re- 
lations worked out under the theory are permanent, and 
that when the new theory comes, these relations will find 
their places in it, differently expressed perhaps, but 
unchanged in their interdependence. 

e The descriptive pgyjfion of the work deals with benzene 
and its derivatives, using the latter term in its narrow 
sense, as excluding all derivatives which are homologous 
or derived from homologues There are certain disag- 
vantages in this arrangement: thus, it separates widely 
compounds which are closely related: toluene is not 


* Hanalbuck in German means, Ver radi bat Peces a maw Iacendle 
most cases 
iS NR hi eres treatise which physical inpossibio 


treated of along with benzene, which it most closely re- 
sembles ; the toluidines are separated from aniline, and 
soon. But no system of classification js perfect ; and the 
authors, as practical teachers, have doubtless satisfacto 
reasons for adopting the foregoing arrangement. , 

There is little further to be said about the descriptive 
portion, the nature of which is sufficiently indicated by 
the above account of its scope. The information is very 
full The intelestiag theoretical and historical discus- 
sions are continued throughout the-volume, and impart to 
it a character of “readakleness” rather unusual in a work 
of this nature. Finallythe student ofeechngJogy will 
find the various manufacturing, processes treajed of n 
some detail, 





OUR BOOK SHELF 


T olen ths Servant of Astronomy. 
olden. Pi as from the DUE d Mer MAMAS. 


Tee 1886.) 2 


HALF a century ago the attention of astronomers was 
almost entirely co hed to the study of the movements of 
the heavenly bdiies ; indeed, Bessel actually defined astro- 
nomy as consisting therein. But since then an entirely new 
department of astronomy | has been develo to which 
the name “ Astro-physics" has been given this new 
department proceeds along three pring a apai 
SCOPYs hatometry, and photography. Obser- 

ounded by the munificence of the James Lick 

chiefly in the development of the third 
of these inéibods, though spectroscopy willealso receive 

share of attention. Having therefore in view the 
ci Purpose to witch the great powers of his Observa- 
tory will be devoted, the Director of the Lick Observa- 
tory has here given a clear and concise account of the 
principal services which photography has rendered*to 
astronomy in the past, and an analysis of those which 
may be from it in«he fanum. . A descriptio of 
the facilities for photographic research by the 
Lick Observatory completes this intresting afd iaétruc- 
tive paper. Prof. Holden mentions incidentally that Mr. 
Grubb’s ingenious device for placing the observer in 


position for eii the telescope, by raising or lo the 
entire floor, will be adopted in the great dome of the 
Observatory. i 


Observations nouvelles sur le Tufeau de Ciply et sur le 
Crétacé supérieur du Hainaut. Par A. Rutot et E. 


Van den Broeck. (Liége: H. acta a 


1886.) 


IN view of the stratigraphical gap that exists in this coun- 
try between the Chalk,with Belemnitelia mucronata and 
the Thanet Sands, the papers thus re-issued in a ° collected 
form have an interest considerably beyond the district 
with which they immediately deal. The value of 

beds being that they blur over the hard-and-fast lines laid 
down by our earlier conceptions, ıt anay seem ungrateful 
ta define the exact upward limit of deposits such as those 
which close in the Danian series. observations of 
the authors, however, go to show that the Tufeau de Ciply 
of the Mons basin, which has been hitherto referred to 
the Maestricgti & fact incorporated in ordinary text- 
book information—is in reality intimately connected with 
the Montian. A close examination of kilogrammes 
of the conglomerate that forms its base yielded rolled 
T§ecidea and Cretaceous B ; butthe principal fauna, 
as indicated by casts of rolled shells, is of distingtly 
Tertiary type, containing’ such re forms as 
pati pages esting Voluta elevata, and Twrritella mon- 
tensis. near St. Syfnphorien, cerreħated with 
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those of Ciply b* MM. Cornet and Pu are divided by 
the authors into the true Tufeau de Ciply, with its con- 
glomeratic base, and the * Tufeau de St. Symphorien,” 
with Belemmitellag mucronata, Thecdea (Thecidium) 
Hata, &c , which is seen to also with the inter- 
ps of a conglomerate, on the Senonian. The lower 
of these horizons is incontestably Maestrichtian; it 
remained to show that the Tufeau de Ciply, on the other 
haad, passes up continuously fhrough the CerifAium- 
limestone of Cuesmes into the Calcajre de Mons. 
To outsiders, unfortunately, the eviience is not com- 
plete. The junctions in the field are still obscure, and 
even the lack of parallelism nthe Tufeaux of Ciply 
and St Symphopen i$ mainly oa palzontological 
argumen Both beds alike resting in pleces on the upper- 
mgst Sen&nian. The sharp distinction of the two faunas 
leaves, however, little room for doubt ; and the alliance of 
pe Ciply beds with the Montian is still further emphasised 
y the occurrence in them of large Certhia, af which the 
authors record two new species, appropriately named 
corneti and briarti. It is probable, then, that when, by 
fortunate excavations in this phosphatic area, the neces- 
sary junctions become sd MM. Rutot and Van den 
Broeck may be congratiflated on having added beyond 
recall some 20 or 30 feet to the Tertiary of Europe. 
The papers also include a revision of the classification 
of the Bohemia of South-West Belgium. G. C. 





LETTERS TO THE ELITOR 


[The Editor does mot hold himself responriSiefor opinions ex- 

pressed by kif . Neither can he undertake to 

TAUTA, "E correspond tolth the writers of, rejected manu- 
C 


Hcet even 
Mf communications containing inuresting and sevel facts.) 
5 On Two Jade-handled Brushes 


Sox years ago, I purchased from Mr. Bryce-Wright, of 
Londog, twe specimens wf jade which I thea presumed tq be 
** brushes," the handle and sheath of euch being of jade, of that 
faint greénish-gray so characteristic of the finest specimens of that 
mineral. I was not led to entertain any further opmion as to 
their trae character until the appearance of a paragraph m 
NATURAE, fol. xxviii. p. 207, being an extract from the North 
China Herald, “the foot-measures in China. I was 
particularly struck by the statement made that ''in 
new measure exactly 9 inches in length was made the , 
and further *'that the lengths of ceitam Jade -ubes used accord- 

eing to old regulations as standards” were emoloyed as terms of 
CSmparigon. It was furfher mentioned. “ that of the jade tubes 
bove tioned there were twelve, and these formed the basis 
for the measurement of liquids end solids focr thousande years 
ago... . They are mentioned in the aNest Cainese documents, 
with the astrolabe, the cycle of 60 and several of the oldest 
constellations. It is likely that they will be found to be an im- 
ation from Babylon, and in that case the Chinese foot is 
on & Babylonian measme of & spen, and should be 9 
inches m length.” ` 
This article led me to measue the lengths of the two jade 
instruments, which I found to be 9 inches, with some slight 
difference for one of them. I endeavoured to obtain further in- 
formation as to the nature of these instruments and whence they 
came. Mr. Bryce-Wiight could only tell me that to the best of 
his recollection he had procured them from the Whevalier won 
Siebold, son of Dr. von Siebold, and promised to make futher 
inquiries, As I also learned that no such specimens exist m the 
Bntish Museum, I was led to attach some importance to them 
1n connection with their | This was strengthened by an 
article which appeaied în NATURE, vol xxr. p. 565, ' On the 
Connection between Chinese M Weights and Measmes,” 
which seemed to confirm the statements made igsthe Werth 
e . * 
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China Hirald, while adding many others of very interest 

for the determination of the real nature of thee jade tubes. 


The subject was treated by Dr. W er in a paper read 
before the German Asiatic Society of Japan some years ago, 
in which it was stated thet the common o of the Chinese 
weights, measures, and musical notes is based osecutive legends, 
and is also teated of in the Jesuit “Mémo: concernant les 
Chinois" Dr. Wagener says that there is not the slightest 
doubt that the Chinese system of weights aud measures is more 
than four thousand years old, and that ıt possesses all the advan- 
t for which the French metrical system is so much praised, 

states that in the reign of the Emperor Hoang-tl, 


who over China in the twenty-seventh century B.C., the 
scholar Lyng-Lun was commissioned to complete the musical 
system, w. had been discovered two hundred and fifty years 


earlier, and particularly to lay down fixed rules for making 
musical instruments ; that he betool: himself to the province o 
Sryung in North-West China, where, on the northein slope of 
a range of high mountains, a species of bamboo grew which Om 
account of its uniformity and its structure, being neither too 
hard nor too soft, was exceedingly suitable for a wind-instru- 
ment This range appears to contain the head-waters ef the 
Hoang-ho, the rippling of its waters roducing a sound similar 
to the first or fundamental note ae he obtained from the 
bamboo. He determined a scale of twelve notes: these are the 
notes which are called the six male and six female tones in the 
scale discovered by Lyng-Lun. Having reproduced the notes 
by means of bamboo Pip. he procedite lay down fixed rules 
as to the length of the pipes, so that thenceforth they could be 
easily constructed anywhere. For this he required a unit of 
length, and sought out an adequately small pm unit for his 
measurements, He selected for that purpose the seeds of the red 
mullet (Sorghum rubrum), which present greater hardness and 
orm than the other kinds iai Ene Tan ed the 
ength of the pi the key-note at 81 of the seed 
placed 1 Muir TOW? placed brad it took 100 
grains to give the same length. Thus the double division of 
es IO X IO was naturally arrived at. Lyng-Lan also 

id down rules for the breadth as well as the length of the 
pipe, rur alth the note is SS ially dependent on the 
ength, it is neve ess necessary for its purity e pipe 
should be neither too broad nor too narrow. He therefore Ered 
the circumferenge on the inside at 9 gigins laid lengthweys. 
With these dimensions—namely, a length of 81 grams and an 
internal circumference of g—tho pipe which gave the key-note 
contains just 1200 grains, and this volume accoidingly was made 
the unit of dry measure, and was called a Yo. Thus the units of 
length and dry measure were connected with the musical key- 
note. The twelve notes of the scale me all derived from the 
key-note. '' Hence if the 1200 grains contained *in the pipe are 
divided among the twelve notes it gives to each a hundred, and 
the weight of these hundred was made by Lyng-Lun the 
unit of weight" (as I understand this, it means that the twelve 
pipes were to represent a series of cubical contents, 
commencing with 1200 and endmg with roo mullet-seed con- 
tents). Dr. Wagener concluded by stating that this system of 
measures dates back 4600 years. 

Anal the statement made by Dr. Wagener, it 1s evident 
that the earliest ferm gf pitch-pipe known to the Chinese was a 
bamboo tube, the sound bane produced as in the Pandean pipes. 
The northern slope of a range of high mountains on the north- 
west frontier of China. m which lie the head-wateis of the Hoang- 
ho, corresponds fairly well, os locality, with the district whence 
is supposed to come the jade so pned in Ching. The twelve 
bamboo pipes or tubes fixed as standards of musical notes by 
Lyng-Lun, co d apparently with the twelve jade tubes 
mentioned by the Worth China Herald as havi ormed the 
basis for the measurement of liquids and solids four thousand 
yous ago. The jade tubes were used as standards of | 
2nd being spoken of as tubes, similarly as the bemboo tubes, it "i 
may be mfened that they were also of volume-mea- 
surement and of mumcal pitch, therefore that the hollow portion 
or tube had a depth corresponding to the particular note which 
it wes intended to reproduce. Hence these twelve jade tubes 
wotlid thus represent a set of Pandeap pi while the requisite 
length, so as to allow of their bemg each as standards of 
9-inch length, could be attained by the addition or insertion of & 
slick or top of sufficient length, jyst as is re ted by the 
two "brushes" in question. The lengths of these were found 

Ld 
. s. 


Feb. 3, 1887] 
A— 





to be in millimeties, for the longer (which I will call A), 2284 ; 
for the shorter (which I will call G), 22773; the length of 9 
English inches ın millimetres being 228:6 The ''handle 
penetrates into the sheath about 1777 mm. ‘These handles are 
tapered to the end penetrating the sheath. The two ' sheaths ” 
are not alik& in interior form: the sheath A is hollowed ont 
conically to a depth of 46 5 mm., the remainder of its 1 
having a hole drilled through it of about 2:6 mm. diameter; the 
sheath G 1s 70 mm. long, is hollowed out to a depth of 50°5 mm., 
and has no hole the bottom or end part. 

I was led to conjecture that these tubes or ‘‘sheaths” might 
be musical pitch-pipes ; and on blowing across their orifices, the 
shorter produced the sound of high G, the longer or perforated 
one that of A. By stop with the er the hole which 

th the bottom of the ‘‘sheath” A, the sound of 
high G sharp was produced. These notes I tested with a pitch- 


pi 

Pts led me to futher conjecture that they should t an 
interior diameter in accordance with the condition laid down 
therefor by Lyng-Lun; that is, such as to give an interior cir- 
cumference equal to 9 grains of Sorghum rubrum laid length- 
wafe. Having carefully calibered the interior diameters, I ob- 
tained a series of values, giving for the interior circumference of 
the G sheath or tube à mean value of 28 32 mm., and for that of 
the A tube 28° Through the kindness of Messis. J. Carter 
and Sons, of h Holborn, London, I obteined a sample of 
Sorghtm rubrum, and operating on this, 2s also on a sample 
obtained ın Dublin, I got for the length of nme millet seeds 
placed end to end the folowing values in millimetres : 26, 26:50, 
27'10, 27°38, and 28. I took as mean the value 27 mm. (the 
exact mean being 26:995 mm.), so that the difference from that 
of the intenor circumferences found is only 1'44 mm. in the 
EXE may add that from a series of ten ep erp mr 
made micrometrically by Dr. McNab, it appears e lengths 
of the grains nio ee him vary, and would give for the 
l of nine placed end to end, the limits 28 mm. and 
24'089 mm. 

I consider therefore that, so far, the interior circum ferences 
determined point to the ‘‘sheaths” being pitch-pipes having 
the standard interior dimension laid down by Lyng-Lun. 

I thought it woith while furthermore to venis the cubical 
contents of the tubes in millet seeds The pipe G gave a con- 
tents of 421 red milet seeds, and the pipe EE us: or a mean 
c In seeds of 398. The white seed, gave me for G 409. 

, however, is interesting, 1s that the end of the “handle” 
which penetrates the G sheath is hollowed ont cylindrically, and 
this space holds 39 red seeds, and would seem ddd parece 
a standard of one-tenth volume. The corresponding end of the 
A sheath gives for two measurements 37 seeds, or as near as 
possible one-tenth the capacity of that sheath measured in seed 
contained. 

With the measures of lengths of millet seed determined, we 
may attempt to fix the probabile or approxunate length of the 
fundamental pitch-pipe; that is, the leagh of 81 millet seeds 
placed end to end. Paling 27 mm. as the apprommate length 
of nine grains, this length, or rather depth, would be 9 X 27 — 
243mm. Now there is found for the combined 1 of the 
oe ” and ‘‘ handles " when placed end to end, the values : 

e 


mm. mm mm. 
For the G tube, 227°3 +. 17 65 = 244795, 
» A tube, 2284 + 1777 = 246'10; 


both differing little from the approximate value found above. 

Taking, on the other hand, the mean interior circumferences 
of the two tubes as probably representing the lengths of nine 
millet seeds, wo have from the measurement 


mm mm 
Of the G pipe, 28 32 x 9 = 254°88, 
n» WA-pips, 28°44 x 9 = 255'96. 


It is worthy of remark that by multiplying the mean, end or 
‘bottom, diameters of the two sheaths, 12°96 + 12°47 12715, 
e. 2 


by 20, the product comes ont 254°3 mm. 

Such comcidences can y be fortuitous, and to some 
extent justify the presumption that the two jade instruments 
which onginally fook to be “brushes,” are exher original 
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standard measures of very great antiquity, or copies more, 
or less exact therefrom. A further determination of the 
lengths of the Chinese red millet seed is evidently desirable 
as a matter of metricel and historical res@arch. 
J. P. O'RE LY 
, 


The Cambridge Cholera Fungus 


Ix reply to Dr. Klein’ letter, I wish to state that although the 
specimens figused by Prof Roy in the Royal Society's Pioceed- 
ings ap to be blanched, the one shown to me did not. 

r. Klein is of course perfectly right as to his statements 
con branching ia ; and his remarks, if he ngoreusly 
eaa e and false b ing, are true also of 
all the Schixomycetes. At the same time, the existéhce of such a 
form as Cladethrix dichotema is not without miterest, more 
especially since Clenkowsli has described for it an invofution 
form. ` 

WALTER GARDINEÉ 

Clare College, Cambridge, January 31 





As bearing on the subject of the '* Cambridge cholera fungus,” 
it mag mterest some fender to leagn that methylene-blue has long 
been known as a good stain for fungi. My friend Mr. T. Hick, 
Botanical Lecturer at Owens College, showed me, some yeas 
ago, beautiful preparations of moulds stained with this substance, 
and I have frequently used it for the same 25 also 
chinoltne-blue, known as ‘blue No. 13" of the aniline dyes. 
It 1s impossible to keep an aqueous solution of the latter for any 
length of time free from fungoid growth, the hyphs of which, 
at a certain tage of development, exactly resemble the forms 
described by Messrs, Roy, Brown, and Sherrington, and my 
imens, when grown on a slice of pojato, developed into 
spergulus glatt us. Remembering the very varied appearances 
assumed by the barren hyphse of fungi, dependjng on nature of 
substiatum, relative amount of moisture, &c., ! believe that 
morphological agreement of vegetative by no means proves 
specific identity, even when both can examined in a fresh 
state—a advantage, as the chemical and physical proper- 
tes of the hyphæ can be compared ; but an expression of qm 
as to relationship based on the comparison of barren Ayphe 
with drawings is simply valueless, and only proves.a very 
slender acquaintance withthe characteis of admitted specific 
value m the determmation of fungu, Member p hytri- 
dacez are common only in book$; dunngl jeanmof prac- 
tical mycological work Thare only once met with a species 
belonging to this group, and this one I could not succeed in 
staining with either methylene- or chinolme-blue, but Bismarck- 
brown gave good results, I was inclined to attagh a certain 
amount of value to this selective power exercised by fungi in 
connection with dyes, until I discovered that the hyphis pro- 


du the zygospores of Syzygites megalocarpa could not be 
stained with blue, but rendi with methyl-green, while the 


hyphæ of the conıdıal stage wn by us from the zygospore 
1eadily absorbed methylene-blue, bütjud no afinity tor gr 
Interstitial swellings and knob-like outgrowths are net uncom- 
mon on mycelium belonging to widely separated groups, espe- 
cial when the spores are caused to germinate under ab- 
normal conditions, as described in the Yournal Bf Botany for 
October 1882. The protoplasm frequently becomes concentrated 
in these portions, which are then cut off from the thread by a 

and serve as centres for a fresh growth, when placed 
under favourable conditions. The absence, presence, or i 
number of septa vary much in the sffine plant at various ages 
and under different conditions of growth. 


Kew G. MASSEE 


Earthquakes 


*IN Nard of October 14 (p. 570) you published a lette: from 
Prof. O'Reilly regarding the great earthquake of Carolina, and 
drawing attention to the tendency of quake-lines to assume 
So far his observations were 
identical with a theory I flad myself.elabornted, and which I 
embodied in a paper written at the beginning of the year” 1884, 
por in the hands of the Committee of the Geological Society of 
London, never presented te the Soclety, Ro long ago as 
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+ that period I had drawn attention to what I pointed out as the 
two principal earthquake t circles—ons, the I and 
Rocky Mountain system, wi rs oria pole iot WIE., 
25° S. lat. ; the other, the Himalayic, with its north pole approri- 
mat@@yin 45° N. lat., 160° W.long. Tbe former has been frequently 
descri and Scrope (‘‘ Volcanoes,” p. 9) geese a theory 
to explain it occurence, The latter little remarkable. and 
is at the moment even moie int ing, as, with the exception 
of te Carolma earthquake, all the "great earthquakes and 
volcanic eruptions of the last five years may be referred to it. I 
may instance the cases of Krakatdo, Kasmir, the Caucasus, 
Spain, Cotopaxi, New Zealand, and the recent Medirerranean 
disturbance, all of which occurred within a few degrees of the 
line or actually on ig. Now it is rerfaikable that this line is 
marked a considerable porMon of its course by the 
hi are of disturbed Miocene rocks, so much so that I have felt 
justified in calling it the Miocene line. 

The paper referred to contamec a theory tao long to be 
wfrked out in the compass of a let er, brt founded on the 
changes in form which must occur when aplatie body falls by 
the achon of gravity tows ds a primary. tittle consideration 
will show that, as the action of gravity is inversely proportionate 
to the aquaie of the distance, the forward porion af such a body 
will be continually 
original sphere will in its destent become decormed into% pro- 
late'spheroid. Now the result is, I believe, calculable tr a 

e the eath, even under the conditions of its 

to the sup, in other words its /a¥ from aphelion 
to ion Durmg periods of extreme eccentricity of the 
orbit the fall and co uent deformatian were much greater. The 
main factors in the calculatbon are of cour-e: (I) the distance 
from the primay of the commencement of the fall ; (2) the 

diameter of the falling body ; (3) the distanze fallen; and (4) 

the comparative masses of thé and che attrafted body. 

Beyond this, consideration has to be given to what we may term 

the specific resistance to deformation of the particular body. 

The latter, indeftd, seems to be the principal factcr in determining 

the amplitude and periodicity of ukg- 





It is dificult for the geologist at this remote spot in the Far 
East to keep in touch with the daily progress of geology at home, 
but there is one probably counterbalanci vantage—in the 

view he to take of the mid-Tertiery epoch es a 
factor in geologic change. 'TuoxAS W. KINGSMILL 

Shénghai, November 30, 1886 e 

bc 





IHE CALENDAR AND GENERAL DIRECTORY 
OF THE SCIENCE AND ART DEPARTMENT 


T [HERE is a general impression on tke Continent, and 
even in England, that English teachers of science 
carry on their work with little direct relation to one 
another. Twenty-five years ago this impression was not 
incorrect, but any one who will take the trouble to read 
t^e “ Calendar and General Directory of the Science and 
Art DePartment for the year 1887,” lately published, will 
see that it is no longer true, and zhat very important steps 
have been taken towards the establishmert of an organised 
and efficient system of scientific instruction. At South 
Kensington we have now a School of Science, which 
maintains the most intimate connecton with a vast 
numper of science schools and classes in all 
of the United Kidfdom. Here we have at least 
the germs of a proper system, and it depends upof 
the country itself whether we are to remain content with 
what has been achieved, or are to continue the work we 
have begun until it can be pronounced completely adequate 
to the needs of modern times . 
The movement which has led to these results may be 
said to have begun in 1853, when the Department of 
Practical Art was expanded into the Depa-tment of Science 
and Art. The immediate obgect of th:s change was to 
secre that the advancement of practical science should 
be directly encouraged, and it was decided that the end 
could be most surely attained by “ the creqsion in *the 
metropolis of a school of the highest class, capable of 
afforfling the best instruction and the most perfect traiit- 


pulled away from the posterior, and an. 


.of the 


ing, and by help rendered to local institutions for 
scientific education. For some ume it seemed not ım- 
prese that the scheme would be,at least in part a 
allure No general system of making grants applicable 
to the whole country was devised until 1859. Experimental 
schools were established by special Minutesethe arrange- 
ment usually being that the teachers were to receive pay- 
ments from the Department in the nature of ificate 
allowances, and that their incomes, from fees, subscriptions, 
and other sources, were to be guaranteed by the Depart- 
ment for a certain number of years at amounts vàrying in 
different places In this way science schools were opened 
at Aberdeen, Birmin nstol, Barking, Leeds, New- 
castle-on- Tyne, podes DEO Trent St. Thomas's 
Charterhouse, Truro, Wigan, and Wandsworth. - It was 
found, however, that there were but few places where a 
man could earn his living by teacaing science alone ; and 
in 1859 the only science in operation under the 
Department, irrespechve of the Navigation Schools, were 


those at Aberdeen, Birmingham, Bristol, and Wigan the 
number of persons in attendance 395 en a 
new plan was tried. In 1859, when the late Lord Salis- 


bury was Lord President, the first General Science 
Minute was passed, enabling any place to establish 
science and to obtain State aid according to 
certain fixed rules. The effect of this measure surpassed 
the hopes of those by whom it had been suggested. A 
number of new schools and classes were rapidly formed, 
so that, in May 1861, at the first gen and simul- 
taneous examination of classes, there were 38 classes 
with 1330 pupils, not including some 800 pupils in classes 
not under certificated teachers. Since that time there 
M been constant progress, as the following table will 
ow :— 


1862 ... 70 schools with 2, 543 pupils in 140 classes 
1872 ... 948 ” 1793 ” 2803 » 
1852 .. 1403 » P » 4881 » 
1885 e 1542 » 78, 10 ” 5649 ” à 


In some schools there are classes Woth for science and 
for art, and in such cases it ıs interesting to note the 
relative proportion of the number of pupils in the two 
departments At the School of Science and Art in 
Reading, for instance, there are 200 art students, and 
only 9o students of science. Atthe Central Board School, 
Rochdale, on the other hand, while there*are only 50 
students of art, there are 190 science students. In some 
instances the numbers are evenly, or almost evenly, 
balanced. At a school in Deptford there are in each 
de ent 160 students, and at another, in Bristol, art 
has 360 students, science 350. 

The number of teachers varies, of course, very con- 


siderably. The followi tables, compiled from the. 
details presented ingthe “ Calendar and General Direc- 
tory,” show the number of schools which have each 


three or more teachers :— 


I. 
Schools in which both Scunce and Art Classes are held e 


Schools . |115| 8) | 40] 31 | 24 3 134| 9| 4| 1| a] 3| a] z 
Teachers 3| 4| 5] 6| 7 9|1o]| 12 | m | r3 | 14 | 35 | 18 
II 


Schools in which Science Classe Mily are held * 


Schools . tos | Ø| 24 ] 12 I 2 4| a I ror 
"Teachers Eu 5 | iL ABE 


The se of the central institution—the “school 

ighest class, capable of affording the best in- 
struction?—has been in its own way not less remark- 
able. Tht removal of some of the courses of, the School 
of Mirffs to South Kensington greatly increased the 
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number of students, partly because the instruction was 

rendered more thorough and efficient by the addition of 

laboratory and practical instruction in physics, mechanics, 

biology, and geology, and partly because South Kensing- 

ton was more convenient for students than Jermyn Street 

or Oxford S The school was also rendered more 

useful by the fatt that, after the transfer, a few teachers, 
: and promising. students who undertook to become 

teachers, were brought up to London to be trained. This 
system has been developed, and now from fifty to sixty 
teachers are annually trained in different branches of 
science. A system of short summer courses for teachers 
has also been organised, and this opportunity of improv- 
ing themselves is highly valued by the teachers, about 180 
or 200 of whom are selected annually from some 500 or 
600 applicants. : 

The affiliation of the School of Mines to the Normal 
School of Science in 1881 marked an era in the history of 
the institution and in the history of scientific work and 
education in this country. Students of all classes receive 
in thèse united schools systematic instruction in the 
various branches of physical science. The institution is 
primarily intended for the instruction of teachers and of 
students of the industrial classes selected by competition 
in the examinations of the Science and Art Department, 
but other students are admitted so far as there may be 
accommodation for them, on the payment of fees fixed at 
& scale sufficiently high to prevent undue competition 
with institutions which do not receive State aid. 

All this is fully and clearly set forth in the “ Calendar 
and General Di ," where also the reader will find 
ample details as to the Science Collections, the aid 

ted to local museums, the Committee on Solar 

hysics, the relation of the Government to scientific 

the Geological Survey, the Museum of Practical 

Geology, the Mi Record Office, and the scientific 
establishments of Edinburgh and Dublin. 

In an article on ^ National Education in Science and 
Art,” the 7¥s#zes on Monday last expressed a doubt whether, 
after all, any countrg can be much ahead af England in 
the number and excellence of its scientific institutions, 
The Times takes far too favourable a view of the relative 
position of the United. Kingdom in such matters. Re- 
cent Consular reports have shown that our traders are 
being steadily beaten by German competitors in many 
great foreign markets; and the explanation is that, not- 
withstanding the progress we have made, our system of 
scientific instruction will not compare, in comprehensive- 
ness and thoroughness, with that which has grown up in 
Germany. -The Z£sws, although unwilling to admit the 
superiority of our rivals, readily grants that as a nation 
we do not yet do enough for the promotion of science. 


It E 
* “When the general condition of populgr artistic and 
scientific instruction is viewed, there *an be no question 
that it 18 not in accordance with national responsibilities, 
whatever the average may be elsewhere. A primary 
result of the discovery is to abate some of the PERI 
content which study of the contents pf the Science an 
Art Department's ‘Calendar and Directory’ is calculated to 
produce. To the Science and Art De ent has been 
committed the task of imb the nation with those two 
extensive branches of human ing. The depreciatory 
estimates so freely offered in these di of the industrial 
attainments of the on in each of them suggest either 
that the Department is not altogether equal to the enter- 
- prise, or that it has not been provided with the proper 
instruments.” 

The Times urges, with much force, that wealthy men 
have a magnificent oppoftunity of serving their country 
by following the example of the late Sir Joseph Whit- 
worth in the endowment qf scholarships, exhibitions, and 
prizes for students of science. With its remarks on this 
point all who are interested in science will agree; but it 


is necessary to point out that, however fenerous private 
persons may be, they cannot possibly meet the wants of 

ngland, with regard to science, in our, time. This task 
can be properly undertaken only by the community as a 
whole, acting rough its organ, the State. If it is ppt 
undertaken on the scale which circumstances have > 
dered necessary, we must be prepared to the penalty 
in diminished commerce and industry. ro the other 
hand, the success whic? has attended our efforts in she 
right direction jn the past ought to encou us to make 
further sacrifices. Where cannot be the slightest doubt 
asto the eagerness with which increased opportunities 
for scientific education, of the highest: order would be 
taken advantage of.- AÑ South Kensington th is not 
nearly room enough for the large number of students who 
annually seek admission, and like pressure will*probahly 
soon be experienced at many less important centres of 
scientific training. Here the Times speaks out strongly, 
and well :— ° 

“ [f the industrial classes in England be more or less 
deficient in taste and technical intelligence, it 1s from 
absence, not of natural aptitude, but of educational oppor- 
tunities. Keenness of Continental competition may be 
far fron? an unmixed evil if it fhghten Englishmen who 
have the ability into using it for the remedy of the short- 
coming. Dulngss and mental lethargy are in themselves 
evils, apart from the they cause of a loss of trade. 
A workman without insight into the meaning of the work 
he is doing, and with no perception of its capabilities, 
is a mere bondsman to his occupation, instead of its 
master. While we suspect, as we have intimated, the 
existence ef an rated tendency to extol foreign 
technical training, the British mechanic wil have no reason 
to regret the propensity, if it conduce to his equipment 
with the means of industrial enlightenment needed to 
convert his vocation from base dru into an art.” 

That the working classes are becoming alive to the 
necessity of an improved system of scientific and technical 
instruction may be inferred from the resolution on the 


muet which Mr. Howell proposes to move in the Hoftse 
o 


ommons. This resolution we piint Salonen pat 
our readers will agree with*us in wishing Mr. Ho all 
success in the admirable enterpnse pe has undgrtaken. 

. 





THE PROGRESS OF ASTRONOMICAL 
PHOTOGRAPHY 


N the Annuaire for the present year, publfshed by 
the Bureau des Longitudes, is an important article 
by Admiral Mouchez, the Director of the Paris Observa- 
tory. The article is really a history of the various appli- 
cations of bagues i hy used by astronomers up to the 
present time, an thie history 1s very well done. The 
article contains many details relative to the work®which 
has recently been going on in the Paris Observatory, 
which we think will with very general igterest. 

In the new instruments which the vi ee H have 
recently constructed at the Observatory, before a p is 
taken the telescope is pointed approximately to a bright 
star, which is examined with an ordinary eye-piece, armed 
with a blue glass. In this way a sliffe can be placed fery 
Mear the chemical focus, but in order to determine the 
focus exactly, an image of a star is made to run six or 
seven times along a very small plate at different marked 
distances inside and outside the bal point, as iously 
RES Amaia An inspection by a magnifying of the 

ifferent s left by the star on the cZc&4 shows which 
was the most exact chemical focus employed to produce 
them. This when once done really needs no repetition, 
but as a matter of fact the operation is repeated once a 
month. : i e 

Another point which the Brothers Henry bave alread 

is'épat in the case of very many phptographic 
plates of extreme sensitiveness the plates are practically 
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useless unless “they are prepared almost immediately 
before they are required, so that as a matter of fact very 
sensitive plates are now avoided. 

Another hmit tothe sensitiveness which can be utilised 
igathe diffused light proceeding from the atmosphere, 
ei from the of a large tawn, as in Paris, or from 
the presence of the moon. Very sensitive plates are 
liable to be fogged even by ditfuged light in the case of 
wy long exposures. 

e have before referred to the arran ents employed 
for enabling the 1mages of sta-s to bè differentiated from 
any accidental spots or dots on the plate. The plate is 
practically exposed three times, to the region of the 
heavens, with sych a small varion of position, however, 
that the three images of the sar on the plate appear as 
oge to observer who looks at it casually, and a 
magnifying glass is really necessary to discover the triple 

enature of the image. me-hod of working has been 
found to have advantages which were not anticipated in 
the first instance; thus, for the same total time of ex- 
posure the images of much more feeble stars are recorded 
with the three successive exposures than with pne alone. 
This arises from the fact that tne stars of the lowei mag- 
nitudes, only being représentec by very small pits from 
1730 to 1/40 of a millimetre in diameter, would escape all 
observation by the naked eye, and would potbe visible at 
all on paper copies ; whilethe three exposures give a larger 
image visible to the naked eye, and perceptible on a paper 
positive. Moreover, if a small planet is included in the 
region being photographed, the deformation of the small 
triangle would instantly betray its presence, even with an 
osure of a quarter of an hour. Admiral Mtucherz has 
culated that « planet at twice the distance of Neptune 
would be easily recognised in three successive exposures 
of an hour e&ch,—the motion of Neptune in half an hour 
quite destroying the triangle which itdike the stars, would 
make were it at rest. 

The real and serious objectian to the triple exposure 1s 
ing wonderful patience and skill that are required to keep 
the instrument for three consecutive hours, without a 
mognent’s relapse, pointed rigorously towards the same 
spot in the sky. This ıs very trying work, and apt to 
overgtrain, those whọ perform i. Admiral Mouchez 1s 
alive fð the fact that the way tc obviate this difüculy is 
to increase the aperture of the object-glass, and this is 
what probably will be done befare very long. 

Some very interesting information is given regarding 
the micrbscopical appearances of the images of the stars 
seen on the negatives :—“ The microscopical study of the 
chchés presents, moreover, much interest from many 
points of view, and the appearances of the images of the 
stars 18 so characteristic t 1t is impossible to confound 

*whem with accidental spots, as has been generally sip 

posede were this point of view alone regarded, ıt would 
perhaps be useless to multiply the exposures of the same 
plate. The stars appear on the plate, in fact, not under 
the npe form,of a round spat of uniform black tint 
diminishing and becoming clea-er asthe star gets smaller, 
but as a masa of small, round, black points, very close to- 
gether towards the centre for stars of the ten or twelve 
larber magnitudes, *emnd more and more sprinkled, still 
retaining their blackness, for the fainter stars ; and at the 
extreme limit beyond those stars which give a definite 
and certain 1 e, there still appear on the cliché some 
small groups of little points scattered sparsely, but evi- 
dently recording still fainter stars, the exisignce of which 
can only be suspected without any means of further ton- 
firmation. 

* Unfortunately, whatever progress we may make in 
optics or in photography whatever, penetrating and 


sensitive power we fhay hope tq give to our instruments, it 
is evident that we shall never succeed in seeing the most 
distant 


and that at, whatever limit d ative, 
there will always be beyond it an infinity of others lost in 
. e 
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the profundity of the heavens which will always escape 
our knowledge, but it is by photography and the scientific 
study of negatives that we hall be able to go further than 
by any other means. From achemical point of view also 
the microscopical examination of the stellar images will 
not be without interest, because it will help us to under- 
stand how the light acts upon the moletules of the in- 
soluble salts of silver which are contained in the stratum 
of organic material which forms the sensitised plate. It 
is not, as I have already stated, in giving a uniform tint, 
more or less decided, according to the magnitude of the 
star, over the whole image, but really in decomposing 
a greater or less number of particles of salts of silver 
over this area, that the light works; so that we can 
define the image of a very feeble star as a resolvable 
nebula, and the others as insolvable nebula surrounded by 
a resolvable portion. J have never seen around any of 
these images the rings referred to by several astronomers, 
which have the appearance of di ion rings seen in 
telescopes. 

“ To establish the relationship between the szales'bf the 
optic and photographic magnitude of the stars, Bond has 
made a series of interesting experiments by varying the 
time of exposure and the zperture of the object-glass. 
These experiments have led him to an interesting result 
on the mode of action of hght. He has found that a 
certain time elapsed before the action manifested itself at 

and then that it did so suddenly, ten or a dozen mole- 

es of salts of silver in each superfigal second of arc 
were attacked by the light ; after this the number increased 
very rapidly according to the time of exposure. This 
mode of action seemed to him obscure and difficult to 
explain. But it seems to follow from these facts, and 
from the examination af our czcAés, that in the manufac- 
ture of the bromide af silver, and the préparation of 
sensitive plates, it 13 of the Lighest importance to obtain 
the finest possible pulverisation of the salt." 

As there 1s to be a Conference of Astronomers at Paris 
next Easter to discuss the whole question of astronomical 
photographyeit 13 well that Admigl Mouchez and his 
staff are accumulating so many facts to help in the 
discussion. 





METEOROLOGICAL CONDITIONS AT THE 
TIME OF THE ERUPTION QOF MOUNT 
TARAWERA, NEW ZEALAND 


JS the Government Sanatorium at Rotorua there is a 

self-registering barometer kept by Dr. Ginders, This 
shows that at 9 a.m. on June p rue atmospheric pressure 
was 2930 (at about 1000 feet above the sea). It decreased 
and reached its lowest point of 29 00 at 4 p m. on die 
It then heon to nse. At midnight it was 29 08, and at 
I am. on the fothæjust before the eruption—it was 29°10, 
This pressure was maintained all through the principal 
part of the eruption, after which the glass b to rise 
se 29°25 at noon on the 1oth. The curve, 
elsewhere smooth and even, shows from 3 30a.m to 6 am. 
a number of small oscillations which treble its thicÉness. 
None of these oscillations are recorded before and none 
after 6 a m. on the gth, exce»t a single one at 5 p.m. on 
Friday, the 11th. These oscillations are attributed to 
earthqu but, whatever may have been their cause, 
they certainly mark the outburst of Rotomahana and the 
crisis of the eruption — * 

Another barometer at Ohinemutu, belonging to Mr. 
Edwards, of the Native Lancs Court, read as follows : 


. June 9,10 &.m ..... ... .29730 inches 
as 430pm...*...2900 ,, 
» 10,1.55am.. .. . .2920 ,, 
The following is the rainfall at Rotorua :— 
June 4.. ao ee wee ee 1°26 Inches 
" MIS Dees «cig EAN E ur Bi. ye 
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There was no rain at Rotorua between the 5th and the 
eruption, but it rained on the gth at Wairoa and at 
Ateamun, on the Waikato 

At Rotorua the slight mud-shower fell in directions 
from south-east to south-west, but most from the south- 

as ascertgined by an examination of the telegraph 

les, At Tahtke, on Lake Rotoiti, the mud must have 

allen with a south-south-east wind. At Galatea, eighteen 

miles east-south-east from Rotomahana, no mud fell ; but 

the scoria was thicker on the north-west than on the 

south-east side of the houses: evidently no strong wind 
was blowing. 

The night of the 9th was calm and fine. During the 
earlier portion of the eruption there was a slight south- 
westerly wind at Wairoa, which increased to a strong gale 
at3a.m. At Rotorua there was a shght south-easterly wind 
up to 4a m., when the south-westerly gale reached there 
from Wairoa. At Taheke, on Lake Rotoiti, the wind 
changed to south-west at 9 am, but there was no gale. 
At Ngpier a southerly gale commenced at 4 am.; at 
Gisborne, in Poverty Bay, a south-westerly gale was 
blowing ; at Waiapu a strong north-westerly wind was 
blowing from 3.15 am. to 4.30 am., when it changed to 
the south-west At the East Cape there was a strong 
southerly gale. It appears therefore that the south-west- 
erly gale at Wairoa had no direct connection with the 
eruption, for it commenced about the same time all over 
the east coast from Napier to the East Cape. 

I was surprisedeto find that the eruption had caused no 
great atmospheric disturbance, except in its immediate 
neighbourhood, and that there was no evidence at all of 
any indrawing currents. The reason for this, no doubt, 
is that the area over the openings which was violently dis- 
turbed is small, so that equilibrium was restored at very 
short distances around. For this reason a volcanic erup- 
tion has none of the effects of a cyclone. The eruption 
was, as usual, the cause of much electrical disturbance, 
but this did not affect the weather. F. W. HUTTON 


. . 
A FEW OF OUR WEATHER TERMS 


A RECENT skirmish in the 77:5, on certain words 

in common use among English meteorologists, and 
prevalent in our weather reports, suggests that a little 
overhauling ofthese and similar terms may be from time 
to time desirable. In a branch of knowledge which, 
simultaneously with its growth, becomes more and more 
po , Dew terms expressive of new ideas should not 
only be accurately descriptive of facts, but should be 
sone to popular imagination. 

If we cannot have such terms as "hel" and “ ant- 
helix,” the Meteorological Department cannot be on safer 
ground than in their adoption of the t * cyclone? 
and “cyclonic,” “anticyclone” an& “ anticyclonic ”; 
these words being precisely antithetical, and expressive 
of phenomena which are the opposites of each other in 
almost all their characteristics. To both of these words, 
howeyer, objections have been raised, and these objec- 
tions have been somewhat inconsistently based on differ- 
ent reasons. The word cyclone has been objected to 
because it terrifies our women; but its equivalent, “re- 
volver, would produce at least as alarming an effect. 
They would soon, however, get accustomed to the use of 
gither. The most cientiic ple will quickly under- 
stand that when the laws which govern a particular kind 
of atmospheric circulation have once been proved to be 
identical, whether that circulation be violent, moderate, 
or feeble, it becomes desirable to have a single term 
descriptive of such a circufation. Such nouns as “ hurri- 
cane,” "storm," &¢, can be employed, if we please, 
to denote that the disturhance is of a violent or severe 
character; while we have plenty of adjectives, strong 
or mild, to be employed at discretion. Perhaps this 


g 
wil be still more fully realised when®the public un« 
derstands that, in any pour instance, the arculat- 
ing winds may vary between the most violent and 
the hghtest during the progress of tha disturbance. As 
Mr. Abercromby clearly states it: “The same cyclone 
may develop the energy of a hurricane soon after its yh 
in the West Indies, and, after a long and stormy life in 
its passage across the Atlantic, die surrounded by gentle 
summer winds on the *rocky coasts of Norway.” The 
original use of the term “cyclone” was almost limited to 
the phenomenon in “ts acutest stage; and, owing partly 
to this fact, meteorologists have been disposed to apply 
the expressions “ cyclgnic system” and “cyclonic ds 
turbance,” &c., to the geljtler instances oy stages of this 
kind of circulation, rather than the word “cyclon€” itself; 
but the latter word might now be used without Hesitatiop, 
for it ıs most true that “a progressive science uses RUE 
provisionally to exe Peon ideas, and as the ideas, 
increase in clearness and precision " (and, we may add, in 
extension) *the word has to take on new meanings." 

The term “ anticyclone” has been recently objected to 
as possessing absolutely no significance, an objection 
which is not ın itself worthy of discussion in these pages. 
This obfection 15, however, probably founded on one of a 
more serious nature, viz chat anticyclones are merely 
interspaces betyeen cyclones. Such interspaces do, of 
course, exist, and they occasionally travel on without 
undergoing any rapid change of form in company 
with the cyclones. But the interspaces between circles or 
ovals are not circular or oval; and further (as is more 
important to observe, and as has long ago been shown to 
be true) the anticyclone proper has characteristics of its 
own which distinguish ıt from these gnterspaces: its 
movements are often slow, or it is stationary for a con- 
siderable period, while in both hemispheres i$ has the 

wer of deflecting the course of the cyclones moving in 
its vicinity more or less towards the night, except in par- 
ticular positions, 

Now let us look at the word “depression” and the 
ideas associated with it. It would probably be an Mn- 
possible as well as an undesirable task to get nd of [his 
term altogether, but for thls reason it becomes all the 
more necessary clearly to define its meaning. Originally 
it sfnifies a lowermg of the surface of the barotetnic 
column due to a diminution of pressure on the surface of 
the mercury in the cistern It ıs equally well employed 
to designate a “taking off” or diminution of atmospheric 
pressure. In any case, it might be employed to designate 
such a diminution of pressure as takes place dumng the 
lessening or the parane off of an anticyclone But by 
common usage it come to be practıcally equivalent to 
cyclone, the only difference being (1) that it naturally 
refers to the diminution of pressure,within the c 
and not the circulating inda, and (2) that it can be use- 
fully.appled to areas diverging considerably from the 
circular form. The ease with which the idea of a saucer- 
shaped hollow ın the ocean of atmosphere 1s entertained, 
and the associations of the word “grédient” (a word 
valuable, suggestive, but figurative—a word for which 
I can find no substitute, unless :t be a coined one), have 
certainly led to some misconceptionm Over the front or 
agvensional part of a cyclone, atmospheric pressure is 
greater at the level of four, five, or six miles above the 
earth's suiface than over surrounding regions at the same 
level It would be well for our storm-warnings if more 
people were &greful to observe the violent north-westerly 
uppér-current' prevailing immediately in front of, and 
over, the southerly winds which we feel when a cyclonic 
disturbance 18 coming upon us from west-south-west. The 
few who have noticed this cgnnot fail to be struck by the 
fact that at the level of the cirrug the pressure myst 
increase with extreme rapidity at the same time that pres- 
surt es d ing atthe earth's surface. Itis true that 
in the rear of the disturbance an extensioft of ‘the great 
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polar area of dipression in the higher regions of the 
atmosphere is shown by the movements of the higher 
clouds. Any one who will be at the tronbls to chart out 
these phenomena will feel that the neat Iittle orographical 

of the atmosphere with which same of our populat 
les on weather would present us are exceedingly 
different from the realities. 

The terms “col,” ridge," * tr " &c,for a similar 
reason, while assisti © pop Imagination, perhaps 
assist it in the wron on and I would, though with 
much deference to jeg au thoritied, s1 that such 
aa as “arm,” “band,” “belt,” “ extension,” &c., might 

employed with a tale mo . To the terms 
ey “depth,” " high,” “hei t might not my own 
pectable old words, ‘ 

ba Hound pretenble? ‘and for the word “shallow” the 
word “slight” in many cases be adven-ageously substi- 
ted? Iam aware that in a magarine article or in a 
weather report some variation af terms and expressions 
is uently desirable, but the cover has not yet been 
ar wn; and an abundance of useful words is still 
i mU recourse being had to ane either 


from foreign languages or ive of incorrect 
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NOTE ON INSTANTANEOUS SHUTTERS 


HE introduction of rapid dry plates having made a 
general demand for mechanical shucters, a large 
variety are now offered for sale pue various makers. 
Many of «hese shutters are neat and ingenious, But nearly 
all have a tendemcy to shake the camera d exposure, 
and in the only one which I have seen for sale in which 
this mistake Ras been avoided the photog-aphic efficiency: 
of the arrangement has been eae by the opening 
being made to assume the form of a gracually expanding 
and contracting hole; the idea being, I an told, that 
Ei the opening is small it will act as a stop and secure 
nition, This, of course, is true to a zerain extent— 

` how dar, I will inquire presen 
I do not know whether the 


general theory of mechanical 
ah 


hag been disqissed, but if it has it is certainly nt 
own, and perhaps the following remarks, wfich 
Ta out what the photographic S af the various 
classes of shutters is and their effect on the steadıness of 
the camera, may be of some use. 

Shuttefs may be divided into two chief classes, viz. 
those in which the principal moving part ccnsists of a single 
piece, and those where the moving parts are multiple ; 
the great difference between them being tkat, while the 
a first class must exert either a force or a couple on the 
*wamera during exposure, the second class may be so 
design&d as to exert: neither. The firet class con- 
sists of. drop-shutters and revolving disks with: an 
dE sed: which passes across the lens, and of those 

utters where a sliding plece rises and falls or a 
hinged piece opens and shuts. Cf the second class I 
only know of one as being in the market, pus im probably 
many amateurs may, like myself, have them for 
theif own use. In this shutter two plates, occupying the 
position of the ood stop in the lens, separate and confe 
together again. Each plate has a deep V-shaped notch in 
it; thea of each when the shutter is closed bei 
in the axisof the lens. The opening is bici ag 
lateral figure which gradually expands end 

The mechanical arrangements of nearly the shut shutters, 
except those belonging to the revolving disk and drop- 
shutter class, are such as to make the motion of the 
shutter a simple harmonic fumction, or nearly so, of the 
time from the comthencement pf exposcre, while in the 
drop-shutters and disks the aperture may be -aken as mov- 

across the lens with a nearly nniform ve-pclty. This, 
course, Wo d not be true it the motion of the parts 


“intense,” “intensity,” even now | 
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was quite free under the action of the n ing force, but 
friction enters largely into the account ; even if it 


did not, no large error will be icoduced is in calculating 
the photographic effect of shutters of this class by assuming 
that velocity of the moving part is uniform during exposure 
and equal to its mean velocity. 

The photographic effect of a shutter is Measured by the 
sum of the products of each element of aperture brought 
into action by the shutter and the time for which 
element acts. “This measures the total amount of light 
which passes through the lens during exposure, but it does 
not necessarily follow that the light should be uniformly 
op on the sensitive plate. This, indeed, only 

happens when the shutter is at the optic centre of the 
ination. 


ar mathematical notation, if the of a point in the 
shutter be along a line x, and if U be the area of the 
lens expressed in terms of 2, and 7, the time for which 
aU, the element of area exposed iu passing from x to 
x + dz, acts, then the photographic effect of the shutter is 


[ 740, taken between the proper limits of x. 


The photogra cere pie efficiency of a shutter may be taken 
as the ratio of this quantity to the whole aréa of the lens, 
multiplied by the whole time of exposure, or T'U”. 

The result of integra ang the above expression may 
always be put in the form 

aT'U', 

where a is a numerical constant, which therefore expresses) 
the efficiency of the particular shutter considered. 

I subjoin a few results showing the efficiency of several 
different types of shutter :— 

Efficiency 


(1) Drop-shutter with circular spore a 
form velocity) a= 743 
(2) Harmonic o 
pa to cos f. 
penne opening from centre, the open- 
a circular kole as p (proportional E 
" g m5 


genit from one side (x pro- i 
a=' 


aah 
to sin 

(4): armonic “openin from. Gentle: the 
a being formed by the edges of two plates” 
which recede from a diameter of the lens and 
the boundary of the lens (x i to 
sin f£) iss - s mn 

It will be seen that as idu as eicency gbes the drop- 
shutter is lowest on the list. 

The next two have the same efficiency, but while the 
second has a tendency to shake the camera the third has 
not. If, instead of assuming that the aperture in this 
case was circular, se adore it square, as in the shutter 
before referred to, the efficiency would not have been quite 
as tas °5. . 

. 4 has the highest efficiency of any, vix. "764, and 
differs from the last merely in having no V shaved notches 
in the plates which close the eh ud te the opening 
begins as a slit instead of a point us by the adoption 
of the square expanding aperture nearly 40 per cent. of 
possible efficiency is lost. 

The gain in definition caused by the aperture acting as 
a stop may be estimated by com the amount of 
me adinited while the opening is small enough to 

e definition d, with the total amount of light 
Adi (Z) minus ( , remembering that the greater the 
gre up to which the shutter may Open without sensibly® 

g the definition the less is the possible gain in 

ition from the use of a stop: Thus, suppose the 
perture consistent with good definition to be 

ga apu aperture (R7). Then the use of a stop of radius p 
can only reduce the radius of the circle of confusion about 


the image of a point by~ =? times what it would have 
i sites te Ha dn which Tus, hot Tasbnsrawate oh nip cute of rhe 
knd beingein the market 
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been had the whole aperture been employed. The im- 
provement in definition, then, due to the expanding shutter 
acting as a stop is given by the expression— 
“ Rap. 4A 
s, R L-L 

The curve below shows the improvement in definition 
calculated from this expression, the abscissæ being pro- 
portional toh. It has a maximum value of 1'5 nearly 


when f is about '8, but falls away rapidly on either side 


of this value. 

Thus when a stop of ‘8 times the full aperture is suffi- 
clent to secure definition, the square expanding aperture 
mey be said toanswer e : But a better result 
with less exposure could be obtained by the use of shutters 
of type (4) with a separate stop of the right size; for it 
may be shown that with the square expanding aperture 
the afhount of light admitted while more than eight-tenths 
open is not more than 8 per cent. ofthe whole, and not more 
than 8 per cent. of the light would be lost if a 8 stop 
were used. But a shutter of type (4) admits nearly 40 per 


cent. more light than the expanding square, so that there 
would be a gain of something more 30 per cent. in 
light by using it 
This is understating the for the efficiency of 
a shutter as defingd above isin by the use of a stop, 
R-S 4 


R 44 





the whole a dake: of the stop being uncovered for a finite 
time while the whole aperture of the lens is only uncovered 
for an instant. 

To see what effect an unbalanced. shutger has on the 
steadiness of the camera and definitioh of the image, the 
mass of the unbalanced moving part of the shutter, the 
mass of the camera, its period of vibration on its support, 
and its radius of tion must be taken into account, as 
well es the time of exposure. The exact investigation of 
the motion 1s much like that given by Helmholtz of 
the motion of a pianoforte-wire when struck by a hammer. 
But without entering into mathematical d it is easy 
to approximate to the required result in a large group of 
cases, vix. where the time of exposure is short compared 
rith the natural period of the camera on its supports. This 
will apply to cameras held in the hand for all exposures 
which could be effectively used with such a support, and 
in most other cases when the exposure ts ess than bier 
of a second. 2 " 

The camera and shutter may now be compared to a fly- 
wheel free to turn with a load on its rim, which, by 
some mechanism on the wheel, can be made to vary its 
position. If the fly-wheel is at rest to begin «with, the 


given by the condition that the moment of momentum of 
the fly-wheel and load together is nothing, which implies 
that ' : 
velocity of rim of wheel mss of load 
velocity of load ™ mass of rim. ÁH 


Suppose that the camera 1s replaced by a fly-wheel 
wich has the same moment of inertia and a radius equal 
to the distance of the of oscillation of the camera 
on ifs support from the shutter, the mass of the equivalent 
fly-w. will be les$ than that of the camera on account 
of its distribution, so that the motion of the 
camera about the centre of oscillation will be somewhat 
greater than e P : 

mass of shutter X travel of shutter e 
mass of camera X radius of oscillation 

As an example, sup the ratio of the masses to be 
1/100 and the travel of the shutter one inch, if the radius 
of oscillation lies between one foot and six inches, the 
inpet Doreen of the camera will be between three 
arid six minutes of arc, or from one-tenth to one-fifth of 
‘the a t diameter of the sun or moon. 

In the case of drop-shutters acting by gravity, the 
camera begins to move upwards at the moment the 
shutter is released, and will go on moving upwards until 
it is as much above the new position of equilibrim which 
it would assume on the removal of the weight of the 
shutter as it was below it when the latter was attached. 
So that if the time of exposure be half as long as the 
natural period of the camera, the whole extent of the 

lar mbtion will show on the sensitive plate. * 
have recently made some experimeBts to see how 
when the camera was held. in the hand, the acciden 
motions of the support compared with thos% due to the 
action of the shutterr It would, I think, at first sight be sup- 
that the former were the more important of the two. 

e experiments were made by weighting a piece of 
looking-glass to represent the camera, and then, holdj 
itasthe camera would be held, reflecting the sun on a dis- 
tant screen and noting thedigplacementof the patch of light. 
I found it in my sal a to be PAEA pcr d at a 
rate of something four per secen le 
of about one in six hundred to one in eight kodea ii 
plying, of course, half this motion in the camera ; that is, 

m three to two minutes of arc. The time of the whole 
vibration being about one-fourth of a second, if the time 
of exposure was as much as one-eighth of a second the 

whole of this would show on the plate, but for exposures 
of one-twentieth of a second the loss of definition from 





this source would hardly be appreciable. The weight of 
the camera in this case was small—little more a 
pound—and so unfavourable for steagliness. q 


-The general conclusions to be gathered from th® fore- 
going marks are: (1) That there 15 room forgreat improve- 
ment in the photographtc efficiency of shutters ; (&) all 
the ordinary kinds shake the camera whey the exposure is 
rapid; but that (3) for comparatively long exposures, say 
more than one-tenth of a second, almost any kind of 
shutter will do when the camera is mounted on a stayd ; 
and Q9 that for cameras which are tbe held in the hand, 
in? order to secure fine definition the shutters must be 
dynamically balanced or exceedingly light. 

, A. LOCK 





ON*SOME by ENOMENA CONNECTED WITH 
THE FREEZING OF AERATED WATER 


HE elimination in the gaseous form, on the freezing of 
g liquids, of the air amd push bald in solution pre- 
sents some features in its process which may be worth 


rding. 
e Mbia faice are familiar; but their ee and 
process of freezing-over 


motion of the systen! when the load is caused to wove is progressive development in the 


ê 
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e 
present some points which I do not think have been 
generally observed. 

Aquatic plants at the bottoms of ponds give off oxygen 
gas, and marsh gaf 1s emitted. from decaying vegetable 
miter. These two sources of supply will, to some 
exteħt, account for the entanglement of bubbles in ice on 
a pond surface, but only to a very small extent, and may 
be Jeft out of consideration ın degling with the develop- 
ment of air-bubbles in ıce. This takes plzce independ- 
ently of any extraneous source of ,supply other than 
atmospheric air, and may be as well seen ın z glass or 
earthenware vessel as over a weedy pond surface, i 

The following facts must be noitced :— 

(1) Ice over *deep water intariably contains fewer 
bubbles «f included air and gas than ice formed over 
slfillow water, and probably from this cause ice obtained 
from over deep water is more durable for storage than ice 
$btained from shallow pools. 

(2) The upper or surface portion of a coating of ice 
invanably contains less included air than its under or 
lower portion, and this 1s more obvious in ice formed over 
shallow than in that over deep water. In each case there 
is a fairly regular gradagon 1n the quanhty of snfangled 
air, increasing from the surface downwards. I ascertained 
that the included air from the upper surface (a, Fig. 1) of 

. 





one pdùnd weight from its lower surface (ò con- 
tained o'o8 of a cubic inch of entangled arr. 

(3) There is more included air u ice formed aver water 
in a small vessel{Fig. 1) than in ice formed over a large 
body of water. 
inane is more included air (weight Zor weight of 


*'w thin coat of ice wasscarcely appreciable in md ,and 
mij 
. 


ice) in an entirely frozen mass of ice (Fig. 2, d) than in 
surface ice from a partly frozen vessel of water. In an 
entirely frozen mass (Fig. 2, d) 1 pound of ce containlfd 
0'59 cubic inch of included air; and suiface-ice (a, ó 
Fig. 1), over unfrozen water, one pound weight containe 

O I5 cubic inch, 

(5) In freezing separately the water from fhich the first 
frozen coat of 1ce had been removed (Fig. 1, c), the ice 
contained a much larger proportion of included air (o 89 
cubic inch) than either the surface ice (Fig. 1, a, 4) or 
(t 1ce eR from entirely freezing a Lody of wafer 

ig. 2, à). . 

(6) On re-freenng water which had been frozen and 
thayed, there,was but a very slight further etase of air, 
which had almost entirely released m the first 


———* 


freezing : one pound of the second ice contained but 0*005 
cubic inch of air. 

(7) In completely freezing a vessel of water (Fig. 2), not 
only does the entangled air increase in quantity down- 
wards, but at the base of the frozen mass occurs a large 
air-cavity (e, Fig. 2). * 

All these facts, and the results of the exberiments, seem 
to point to the fact that, in the process of freezing, the 
elimination of the air and gases in solution is taking 
place in two directions: (1) a part of the air is taken 
into solution by the wsfrozen water as it is progressively 
rejected by the thickening coat of ice; and (2), a 
part of it 1s extruded as bubbles of au, which become 
entangled in the ice. 

If each stratum of ice eliminated the whole of its own 
pro rtion of air in solution ın the gaseous form, the 

ubbles would be distributed with fair1egulanty through- 
out the collective mass, but their progressive increase in 
a descending direction exactly agrees with the continuous 
surcharging of the underlying unfrozen water with the 
air ın solution rejected by the ice above, till, at tht end 
of the freezing process of the mass, the remnant is ex- 
truded as one large bubble (Fig. 2, €) at its base. 

The rejection of the air into continued solution would 
seem to take precedence of its extrusion in the gaseous 
form, and would go on as long as there was a sufficient 
body of adjacent water in a condition to receive it; but 
the gradual surcharging of a limited body of water with 
the rejected air 1s necessarily accompanied by its pro- 
gressively increased extrusion in the gaseous form. 

The comparative absence of air-bubbles in ice over 
deep water 18 accounted for by the fact of there being a 

cient body of adjacent water in a condition to receive 
the rejected air into solution in preference to its extrusion 
as gas. 
To bnefly recapitulete the experimental results :—(1) 
In a thin ice-coating, the upper or surface half contains 
barely a trace of eliminated air, whilst its under or bottom 
half contained o 08 cubic inch of air in each pound of 
ice. (2) A sface coating of ice 14 each thick contained 
o'15 cubic inch of air in each pound weight, whilst an 
entirely frozen mass contained 0 59 cubic inch of air 
in each pound weight (3) The freezing of a limited 
body of water which had been first frozen over and the 
surface ice removed points still more strikingly to the con- 
centration of air in solution ; for this contained 0:89 cubic 
inch of air in each pound weight, compared with o'r5 
cubic inch in surface ice, and 0'59 cubic inch ın an 
entirely frozen mass. 

The water employed in these experiments was from the 
East Surrey Waterworks. GEORGE Maw 





3 NOTES . 
THE following ndflce of motion has been given by Mr. 
Howell, M P. :—'' To cal! the attention of the House to the 


subject of technical education, and to move the following reso- 

lution :—‘ That, in the opinion of this House, it is essential to 

the maintenance and development of our manufacturing and 

agricultural industries, in view of the rapidly increasing compe- 

tinon of other nations, bo:h in home markets and abroad ; and 

in consequence of the almost universal abandonment of the 

system of apprenticeship ; that our national scheme of education 

should be so widened a= to brog technical instruction, the. 
teaching of the natural sciences, nnd manual taming, within 

the reach of the working classes throughout the country.’ " 


elT is stated that ın consequence of the financial difficulties of 
the Bristol College, and leck of erfflowments, the salaues of all 
the Professors will be reduced by the Counal, and some Chairs are 
to be aBolished. The course purgned by the Council has given 
rise to mugh correspondence in the local papers during the past 
month. & It is earnestly to be hoped thaf circumsinnces may yet 
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be found to cause the Council to reconsider ther position, and 
that a course so diastrous to the College—an institution which, 
in spite of its insecure position, has done excellent educational 
work—and to the town itself, may yet be averted. Is Bristol so 
flomishing that the citizens can afford to neglect the only true 
foundation for ,Wproeperous trade and commerce at the present 
time, when we are trying to compete in the markets of the world 
with men more highly trained than ourselves ? 


Tax Guthrie Memorial Fund, which will shortly be closed, 
hes now nearly reached the sum of 1400. As we explained 
some time ago, Prof. Guthrie was too exclusively devoted to 
teaching and scientific 1esearch to be able to mnke adequate pro- 
vision for his family The object of the fund is to place his 
children as nearly as possible ın the position they would have 
occupied but for his untimely death ; and subscribers have been 
glad to have this opportunity of expressing their appreciation of 
his personal character and scientific labours. - 


Weare glad to learn that the University Extennon Scheme, 
which has led to such excellent results in England, is likely to 
be tried in Scotland. The question has been for some time 
under the consideration of the University Court of Glasgow, and 
now the matter has been taken in hand by some energetic 
University men in Edinburgh. The proposal is that the avail- 
able lecturing power of the Scottish Universities shall be united, 
so that while any town would naturally in the first place be 
supplied as fai ag possible from the nearest University, any 
desired course might be drawn from a more distant one. It is 
hoped that in the larger towns Extension Colleges may be 
established. These institutions might be made permanent by 
means of small endow.nents, or towns might secme them as 
centres of regular teachmg for a certain number of years by 
subscribing a few hundred pounds to make up the deficit from 
fees. 


Dr. LEUTHNER, of Vienna, author of a remarkable memoir 
on the Odontolabini, a subdivision of the Coleopterous family 
Lacanide, published én the Zoological Bociety’# Transactions in 
1885, will shoitly leave Europe on a collecting expedition to 
South Aiabia and Socotra, where much work remains to be done, 
notwithstanding seve-al 1ecent excursions to the same district. 
Dr Leuthnei's expedition is of a private nature, but he has the 
fall support of the Austro-Hungarian Government, and a free 
passege in their ships. 

Pror. G. SÉE has recently published a new book, concerning 
diet ın disease (‘‘ Du Régime alimentaire: Traitement hygiénique 
des Malades”). M. Sée, although he has never studied phy- 
siological questions in a special manner, always writes useful 
books, being familiar with English and German, and very well 
posted in all foreign experiments and work. The most interesting 
part of his book, from a physiological pfint of view, 1s that in 
which he discusses the question of foods and their constituents. 
Cilticising the food-ration of the French army, he says that too 
much bread is allowed, and too little meat. 


Thre volume of the Zndian Antiguary for the past year 
contains a most interesting series of papers by Mr. H. 
G. M. Murray-Aynsley, under the modest title, ‘‘ Dis- 
cursive Contributions towards the Comparative Study of 
Axatc Symbolism.” They commence in the March number, 

æd, with the exception of the issues for June and July, are, 
continued consecutively down to, and including, the November 
number, and are not yet completed. One feature of special 
value to the European student is the method of illustration 
adopted. The plates are mumerous, and beautifully executed, 
and a large number describe objects collected by the writer him- 
self in Northern India, which have probably never before been 
seen by the majority of Western scholars. It is to be hoped 
that Mr. Murray-Aynsley will ultimately collect tige papers 
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into a volume ; at present we can do no moge than barely indi- 
cate the outlines of their contents. — His chief object 1s to make 
a collection of facts beaiing upon the subject of customs and 
symbols, and, after a general introduction, a chapter is devoted 
to each of the following divisions :—(1) Sun and cup (or ) 
symbols; (2) sun-worship ; (3) the Svastika, or emblem of fires (4) 
stones woishipped in India, and their counterparts in Scandina- 
via and other parts of Eyope ; (5) the land of departed souls ; 
(6) the trees which ieee tees held sacred in the East ant in 
Europe ; (7) snz&e-wprship ; (8) amulets and charms; (9) the 
evil eye, (10) the wild huntsman of Northern Europe and his 
possible Amatic origin ; (11) Eastern architecture compared with 
certain old churches and }ouses in Norway ; (12) Asiatic sym- 
bolism in Spain While this may give a notion of fhe general 


‘contents of these papers, it gives none whatever of fhe masg of 


facts collected from different sources, principally by the author 
himself in India and Cashmere. ‘The coloured illustrations ef 
the Svas/t&a symbol, showing the wide area over which it is 
employed, are very interesting. In addition to many others 
given, the anthor might well have added that it is almost uni- 
versal in this county as a bordering to the commoner kinds of 
linoleu® and other floor-cloths, the manufacturers having pro- 
bably borrowed it from the designs on Central Aman carpets and 
Tugs. e 

AX important addition has just been made to the Zoological 
Society’s Collection in the Regent's Park, in the shape of thies fine 
specimens of the sea-lion or eared seal of the Auckland Islands 
(Otaria hookers). These animals, originally four in number, one 
having begn lost during the tranmt home, were captured in the 
Auckland Islands, which lie in the Antarctic Ocean, some 900 
miles south of Tasmania, by Capt. John Fairchild, master 
of the New Zealand Goveinment steamer Ainewog, and were 
sent to London in the steamship Tongariro by the Hon. W. J. 
M. Larnach, C.M.G., Minister of Marine of New Zealand, as 
a present to the Zoological Society. The Zoological Society's 
menagerie already contained specimens of the sea-lion of the 
Falkland Islands (Olaria jubata), and of the Cape sea-lion 
(Otarza pusilla), but no example of the present rarer speciés has 
been previously brought alive to Europe. There are, however, 
stufed specimens of this animal in fhe Museuuf of#Matural 
History in the Jardin des Plantes, Pans 


IN the Report of the Fish and Game Commissioneis of 
Massachusetts for 1886, there is an interesting pager by Mr. 
George Dimmock on ceitain fish-destroying insects in the 
United States. The largest of them, and the most dangerous to 
fishes, are those which belong to the family called Belostomide. 
They are provided with powerful fore-legs, and stiong, some- 
what oar shaped hind-legs for swimming ; and, when full-zrownge 
they have vigorous wings, and are capable of long-mustained 
flight., In seizmg upon fishes or other small animals, they grasp 
therr prey with their fore-feet, holding it firmly in their claws. 
Then they pierce it with their beak or proboscis, and suck its 
blood. They ere stronzly attracted by the electric light, and 
Mr. Dimmock suggests that it might be used as a means of 
destroying them, as it would be easy,to contrive a trapethat 
would retain them when they fall after striking the glass. An 
illuminated trap beneath the surface of the water might, he 
thinks, be more effective than one above the surface, for the 
Belostomidz do not often leave the water, apparently, except 
when they qui it for the pu: pose of migration. 

THE United States Fish Commission print in one of their 
recent Bulletins en excellent report by Mra Emma Metcalf 
Reckley, Curator of the Hawaiian National Museum, on 
“ Hawauan Fishing Implements and Methods of Fishing.” , The 
writer gives some curious details about octopus-fishing. The 
sufaMer kindy of octopus, which liye 1n shallow water, are caught 
by women, who do their work with remarkable‘ykilf They can 
. . 
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tell whether an ocfépus is in a hole whose encrancs is no larger 
than a silver dollar, and, plunging their spears in, they invariably 
draw one out. The larger kinds of octopus, which nre always 
found in deep water, ùre caught by men wi-h cowrles, generally 
of*4he Manritiana, but sometimes of the tige- specles An 
octopus will not rise to & large-spotted or ugly cowry, so the 
fishermen have to take care that the spots an the back of the 
shell are very small and red, breaking throcgh & reddish-brown 
ground. Cowrles with suitable spots, but cbjectionable other- 
wise, are slightly steamed over a fire of stfgar-cane husks, a pro- 
cess which gives them the desired hue. The fisherman, having 
arrived at his fishing-grounds, first chews ard spits on the water 
a mouthfuj of camdle-nut meat; whieh rendecs tho water glassy 
and clear ;,he then drops the shell with hook and line into the 
wer, and swings it over a place likely to be inhabited by an 
octopus. The moment en octopus perceives a cowry, it shoots an 
frm out and clasps the shell. If the shell is of the attractive kind, 
one arm after the other comes out, and finaly the whole body of 
the octopus is withdrawn from the hole and a-taches itself to the 
cowry, which it closely hugs, curling itself all around it. The 
creature remains very quiet while being rapidly drawn up through 
the water. Just as it reaches the surface, the fisherman balls the 
string so as to bring its head agninst the edg= of the canoe, and 
it is killed by a blow from a club which is stmucr between the 
eyes. This must be done rapidly, before the animal has time to 
become alarmed ; for if it lets go the cowry, i: becomes a dan- 
gerous antagonist, and there is rick of tie fisherman being 
squeezed to death. The cutting off of one or mare of its eight 
arms doesnot affect the rest in the least. . 


WE have received Studis in Miðososual Science. 
vol. iv. No,6,*Gections 1-4. The text of the frm three sections 
relates to botanical, animal, and pathological histology; that 
of the fourth to marine Algw. The plates are very delicately 
executed. 


We have alsd received the seventh, eighth, and ninth parts of 
the Transactions of the Yorkshire Naturalists’ Union. Among the 
contents is an interesting presidefitial address on “The Fathers 
of Yopkshim Botany,” delivered, in 1884, by Mr. J. G. Baker, 
F.R.S., President of the Yorkshire Natualiscs’ Union. 


THE Selborne Society intend to issue letters, from time to 
time, on ifs objects and work. They will be written by members 
who have a special knowledge of the subjects discussed. The 
first of the series, which hes just been published, is on the feed- 
ing and protection of wild birds in winter. The next will be 
on the Wild Birds Protection Acts of 1880 and 1831, and their 

eearing on bird-catchipg and bird-nesting curing the close 
season.e Other letters will follow on hirds, trees and plants, 
and it may be hoped that the scheme will be of derable 
service in disseminating a knowledge af practice! natural history. 


THE French Government has purchased the hillock af Sansan 
(Département du Gers), which is famous for ics richness in fosil 
animal remains. ML E. Lartet was the first discoverer of this 
pel£ontological treasur®. M. Filhol, the naturalist, has recently 
examined the hillock ; he was commissioned by the Professor of 
Paleontology at the Jardin des Plantes, Paria. This gentleman, 
supported by M. Cavaré, found fossil remains nct only of Masto- 
dons, Macrotheria, Chalicotheria, &c., but also of bears, stags, 
dogs, and cats. Noteworthy are some stage with two 
main branches, or so-called DicrocerL AI these fossils will be 
depoated in a museum to be built at Sansen, and will be 
described in a catalogue by M. Fyhol. e 


Fror. W. J. TsI«GER, at Moscéw, is buxil; engaged in pre- 


paring his bulky work on the flora of Middle Loses, inclading 
the floras of thefifteen central provinces. 


e x 

_A LEARNED Society called the Società Italiana Asiatica has 
been formed in Italy far the investigation of Eastern languages 
and archeology. Prof. Amari has been elected Honorary 
President. The Society has obtained the collaboration of the 
best Italian Orientalistz, and has nominated twenty-four foreign 
honorary members, among whom are Prof tlingk, Max 
Muller, Roth, Fleischer, Renan, Weber, Whitney, Rawlinson, 
Maspero, Legge, Brugsch, and Friedrich Miller. 


THE Anthropological Society of Bombay, the establishment 
of which less than a year ago has been noticed in these columns, 
has already over 300 members, and- has published the first 
number of its Transactions. Mr, Tyrrell Leith, the founder of 
the Society, has 2 paper on divination by Haxirat among the 
Indian Mussulmans; Dr. Dymock writes on the hairy man 
of Burmah, and Indian necromancy ; Dr. Weir, on sacrifice in 
India as & means of preventing epidemics; and Dr. Basu, on 
embalming in Ancient Ind, and on Nisi, the night demon. 
There are other pepers, but this list is sufficient to show 
the activity and utility of the new Society. R 


Tax author of the paper on '' Mexican Codices and Graven 
Inscrptions? inadvertently referred to in a Note lest week 
as “Mr. Z. Nuttall,” ix “Mrs. Zelia Nuttall,” one of two 
American ladies elected to the honorary position of ‘‘ Special 
Assistant" of the Pesbody Museum of Archeology, Cam- 
bridge, Mass. The paperin question was communicated to the 
American Association for the Advancement ef Science in August 
last, when Mri. Zella Nattall announced her discovery of ''de- 
terminattve signs,” form-ng a key to Axtec phonetic manuscript 
records and graven inscriptions, and presented, in support of 
her statements, comparative tables of phonetic signs for inspec- 
ton to the Section of Anthropology. Mrs. Zelig Nuttall has 
recently contributed to the American "ewrmal of Archeelery 
an account of the terra-cotta heads of Teotihuacan. These little 
clay heads, of most varied types, are frequently found in the 
vicinity of the great pyramids at San Juan Teotihuacan, about 
30 miles north-Sast of the city of Mexico. e They had been gener- 
ally considered the work of different races of people, inhabit- 
ants of the valley of Mexico at successive periods, and wero 
therefore held to be of considerable antiquity. Mrs. Zelia 
Nuttall’s comparative researches prove them to be of Artec 
workmanship, and thus of more modern date. | She found that 
several of the most typical head-dresses modelled in clay were 
identical with those worr by Aztecs of different social grades, 
as depicted in Spanish chronicles at the time of the coaquest 
of Mexico. Mrs. Nuttall adduces satisfactory proofs that these 
little clay heads were the portrait-models of dead persons 
adorned with the insignia of their rank. Attached to bodies 
of perishable materials, they served as effigies of the dead, and 
were placed on the coffers orjars containing the cremated remains, 
which weie kept in the household dwellings of the relatives. 
Food and wine were offered before them, incense was burnt, 
and, at certain prescribed recurrent ceremonials, animals were 
sacrified in their honour. . 


WE notice, in the last Es//etin of the St. Petersburg Academy 
of Sciences, a valuable preliminary sketoh of the avifauna 
of the western spurs of the Pamir plateau and its northern 
border-ridge, the Altei Mœntains, by V. Bianchi The birds 
were collected by M. G-um-Grümailo, and the collection in- 
cludes 136 species, which probably represent about one-thi 
of the species inhabiting the region. With the exception 
of nine species, the same were found by Dr. Severtroff in 
Hokhara, and described in the 9guermal of Ormithelery, 1875 ; 
and only five species are rot yet known jn Russian Turkestan, 
It thusappears that the avifanna of the Western Pamir is very 
xunilar to that of the region situafed on the other slope of the 
Kashgar daban Mountains. Nearly a hundred species out of the 
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above-mentioned 136 are also found in the Western Himalayas, 
but this last region has a number of endemic species which give it 
its special character. The poverty of the fauna of the Pamir 
plateau is obviously the consequence of its valleys being at a 
height of-no less pan 10,000 feet above the sea-level. The 
presence of the following species in the region will be interest- 
ing to zoo-geographers :— Saxicola fnscki, Cyasecula lencocyana, 
Herbivocula neglects, Acanthopmeuste nitida, Trechalopierum 
Hneatum, Microcichia sconleri, Cyanistes Aavipectus, Rhode- 
peckys sanguinea, and Nisases fasciatss. 

Iw the Zettschrife fur [ustrumentenkunde for September 
1886 there .is a paper entitled ‘‘Ueber eine Methode zur 
Mesang kleiner Winkeldifferenzen," by Herr Hugo Langner, 
of Breslau It describes a method of measuring the angle 
between two plane reflecting surfaces when it is nearly an aliquot 
part of two right angles, by measuring the difference between the 
required angle and the nearest aliquot pert. It is known that 
in lookinf into the angle formed by two such surfaces the image of 
any small object lying between them will be seen repeated. Ifthe 


angle be nearly = (=y ES P) then when 3 is positive, there 
» 


will be & certain portion of the space between the two reflecting 
planes where both sth images can be seen, but if 3 be negative, 
there will be a space where neither can be seen. If, again, for 
a small object a scale be substituted, then when ô is + two 
images will be seen, and a certain portion of the scale will be 
seen in both images; whileif 3 be — there will be a portion which 
ts in neither image, and this superfluous or defective portion will 
be 2 measure of 8 Herr Langner proposes to place in front of 
the angle, and at a considerable distance from it, a scale bent to 
a cylinder whose axis is the intersection of the reflecting planes. 
Observing with a telescope looking into the angle, the position 
where a division of one image of the scale falls on the other 
image can be read, and, if the radius of the scale be known, the 
angle subtended by the relative displacement of the images, and 
thence the difference betfeen the approrimate and real values of 
the angle between the reflecting surfaces found. Herr Langner 
gives as an example the determination of the angle of a right angled 
prism of glass, of which a single determination would seem not 
to be Hable to a greater error than 4” or 5”. And he suggests 
that the method right be applied advantageously to determine 
the movements of a magnet by determining from time to time 
the changes of the angle between a mirror fixed to the needle, 
and one which is absolutely fixed, and to measure small varia- 
tions of an angle in other cases. 


Tue little marine laboratory connected with the Johns 
Hopkins University is almost as old as the great laboratory at 
Naples. A sketch of its history is presented ip a retent report by 
Dr. W. K. Brooks, Director of the Marine Laboratory, to the 
President of the Johns Hopkins Uhiverzity. In 1878 a small 
appropriation was made by the Trustees of the University to 
enable s party of biologists to spend a few weeks at the sea- 
shore in the study of marine zoology ; and the scientific results 
of the season's work were printed in an illustrated volume, the 
coat of publishing which was borne by some citizens of Balti- 
more. The next year the appropriation was renewed, and in 
1880 the Trustees voted that the laboratory should be continued 

. {OP three years more, providing 4500 dollars for outfit and an 
annual sum of 1000 dollars for current expenses. The scheme 
worked so well that at the end of three years the instituhon was 
maintained. After an examination of all the available localities,» 
the town of Beanfort, N.C., abOut 400 miles south of Baltimore, 

. was selected as the alte for the laboratory; and a vacant house, 
suitable for the accommodationeof a smell party, was found, and 
-rented as a laboratory and lodgings. This house has been occu- 
pled during five ‘seasons, and much good work has been épne in 


t 


it. During the season of 1886 a party of seven students went, 
under the direction of Dr. Brooks, to carry on zoological investi- 
gation in the Bahama Islands. E 

THE additions to the Zoological Society's Gardens during tbf* 
pest week include three Hookers Sea Lions (Oraria koskiri 
d d 9) from New Zealand, presented by the Government of 
New Zealand; a Blue Pengin (Zudypiwla minor) from New 
Zealand, presented hy Dr. Bernard Lawson ; a Domestic Sheep 
(Ons aries 4, four-horned ver.) from Cashmere, presented by 
Major Roland Poole ; two Wood Hares (Legts sy/vatictus) from 
North America, presented Ut Mr. Walter Ingram, F.Z.S.; a 
Blotched Genet (Genetta tigrifia) from South Affrica, pæsented 
by Capt. J. Robinson; a Grey Ichneumon (Herpestes grisexs) 
from India, presented by Mr Stanlake Batson ; a Spotted-billed* 
Duck (Anas gacilsrhyncka) from India, received in exchange ; 
three Lions (Filis les), an Axis Deer (Cervus axis d) bom in 
the Gardens. 





@UR ASTRONOMICAL COLUMN 


THE Nrw ALGOL-TYPE VARIABLE —Mr. Chandler has 
been able (Gould's, Astronomical " ewrwal, No. 150) to secure- 
some further observations of this star, which, so far as they go, 
tend to confirm tbe h of & period of about three days. 
Minima were o on January 2 and 1I, but these were 
inconclusive as to the period. The star was, however, observed 
on Janay 12, between 17h. 15h. and 18h. 5m., to be apparently 
of its normal jnaximum brilliancy, whereas the first rough ele- 
ments formed would have given & minimum at 17h. 50f., had 
the od been 1:499&d. or 0°7496d. Further observations are- 
much desired. It unfortunately hap from the star’s period 
being closely comen DIE with the mean sofhr day, that 
further o of. minima will be scarcely posuble in 
Northern Europe or Eastern North America for many months. 


Gory’s VARIABLE NEAR x! ORIOXIS.—Dr. G. Muller, from a 
series of observations extending from 1886 November 9 tq 
1887 January 8, finds that the star attained its maximum on 
1886 ber 12. Assuming jhe light-curve the same at the 
peer have been at its brightest on 1885 

per 13, so that the period will be ahout 364 days. 2x 


Tue SOUTHERN CoxrT.—The following telegram has been 
1eceived from Cape Town, from which it appears that the new 
southern comet resembles that of 1880 L in its orbit as well as 
in its physical appearance :—''Cape Town, January -—No- 
condensation observable ; riband of light 35° long, narrowing 
towards sun, tian nairowest part near as can observe, 
an 22°317 G.MLT., R.A. = 322° 31', N.P.D. = 135° 48. 
e t presents a close resemblance to Comet 1880 I Peri- 
helion, January II, noon." The comet is rapidly diminishing 
in brightness, and it is already invisible to the naked eye. 


A SHORT METHOD FOR COMPUTING Rerractions.—fn the- 
Astronomische Nachrichten, No. 2768, Mr. Schaeberle, of the 
Ann Arbor Observatory, exflains a short and convenient method 
i refractions betwqen o° and 45° 


distance less than 45° the a ximate true and mean refractions- 





would be given respectively . 
E r -— ktan s, To = 4, tan s 
from which is derived : 
Pun eA, 
h 


an expression witch, for the limits of renith distance, 
will give the true refraction wi oor, provided the true 
value of rẹ is used in the second membz-r of the equation. The 


factér Hi. will, hoseres, be constant only so long as the 

o ; ° 

barometer and thermometer j remain un To 

allow «or chagges in these quantities, let 7, and X, denote 

respectively the values of these factors at the timas 71 and 7,; 
. 
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the value of fhe factor at any intermediace time 7' will be 
given by 


Poe " 
FEG A-F 
Š 1 ZOT 3 1) 


hich can be easily taken from a table o^ dcuble entry with the 
Yunet barometer reading and thermometer reading. Such 
& teble, together with one giving the values of the mean re- 
frachons computed to hundiedths of a second of arc for every 
eten minutes of zemth distance, adi a convement multiplication 
table, are all that is required for the practical application of 
Mr. Schaeberle’s method. 0*7 


Comet Bzooxs (1887 6) —A Science Observer Circular (No. 
19) gives the following clemgpts ani e»hemerms for this 


object :i— 
* * T= 1887 March 28:63 C.M. T. 
e. * r= 121 20 
& = 294 45> Mean Eq 188770 
t= 94 I 
log g= o'or 
Ephemeris for Greenwich Micuigk 
1887 TA Ded ai eee 
an. 31. 305 24 +O 5 wn D 
eb. 1 n 3 32 7 39 € 
E 39 7 2i 
I2 28 Ta 37 I'95 


is 4 uh 37 e 
The brightness at discovery 1s taken gs fniry. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 FEBRUARY 6-12 

(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the bouts on to 24, 

is here employed.) 

At Greenwich on Februay 6 
Sun risos, ?h. 32m. ; souths, r2h. 14m. 1875s. ; sets, 16h. 56m. ; 
Eos on meridian, 15° 37° S.: Sads-eal Time at Sunset, 
2h. am. 

8) rises, 14h. $m mouths, 22h. 49m. ; 


Moon (Full on Februa 
sets, 6h. 37m.* ; decl. on meridian, 13° 2° N. 
t Rises 


e Souths Sets Decl on meridian 
h. m h m. hm o 
Biercury 1 45 IA 16 1€ 4€ 17 38S. 
Venus... 14 13 17 It ac II 47 S. 
m 8 15 13 33 1& 32 10939 S. 
ü iter.. .. O IO .. 5 II IC I2 .. I2 88. 
atum .. .13 58... 22 6 6 14* ... 22 I6 N. 
* Indicates that the setting Is that of the fcilowing morning 
eb. h 
6 €* 6 Saturn 1n conjunction with and 3° ar’ north 
of the Moon. 
6 .. 18 Mercury 1n superior concuncrion with the Sun, 
8 .. — A partial eclipse of the Moon occurs in the 


morning, not visible .n Europe. 
Saturn, February 6.—Outer major axis of ower ring = 45*8; 
oute minor axis of outer ring = 18:8; socthem surface Able 


Variable Stars à 
Stay R A. ecl 

h m e 27 hm 
S Ceti ... 9... 0 183 9578 Feb. 11, 0 oA 
U Cephe: o 52 3 81 16N -> 10,21 I9 »* 
Algol ... - 3 0 49031N... p , liz 
n 10,22 I» 
V Taori *4455..I7 aIN... , I2, M 
€ Geminorum 6 574..20 44N... n 8 4 Om 
U Monocerotis 7 D i E 9338. .- &4 6, M 
S Cancn 375..19 ZN... n I2, OII - 
5 Libre a 14549... 8 4S. .— n IQ 123 - 
U Corone .. ..15 136 ...32 4N. e ^» 355m 
U Ophiuchi 17 10°38... 120N... §, 9, * 48 m 

and at Iteivals of 20 8 
B Lyre I8 459 ..33 I4 N... Feb. 8, 0 OM 
» Il, 6 Om 
S Vulpeculee .I9 438 227 ON. » I, ?" - 
2 Cygu 19 462...g2 38 N s 6 M 
ye 20 377.47 4N.. >» 8, M 
4 Cep 3 22 2390 ..57 50N... a? 7,15 Om 

M signites maximum ; ss mininum ; 





Occtsltations of Sars by the Moon (visible at Greenwich) 


Feb. Star Mag Disap. Reap. angles from ver 
In i 
h. m. b m. o o 
6 ..3Canci . ..6 ..2I IJ... 27 77 239 
7. A.C. 2731 ... d ww. 213... o2 47 ... 172 239 
7 .. 54 Cancr .. . 63 .. 16 29 ... 17 I4 77 195 
7 .. o! Cancri. - 6 .. IQ 21 near approach 132 — 
II. 46 Virginis - 6 ..23 17 .. O Ig] ws 23 226 
I2 .. 48 Virgin... 6 I 43 2 7 .. 336 299 


+ Occurs on -he following morning. 





GEOGRAPHICAL NOTES 


VARIOUS rumours have been afloat during the past week as t 
difficulties having arisen between the tian Government anc 
Mr. Stanley and as to the escape of Emin Pasha, To thes 
rumours Mr. Stanley has tel a itive contradiction, 
and it should be cube atis a small party ir 
beret opposed both to the expedition and to Emm Pasha. Mr. 
Stanley leaves Cairo this week for Zanmbar, and eveyy prepara- 
tion has been made fo- his taking the Congo route. eantime 
xi ipei information has reached Europe fiom Dr. Junker ai 
to his explorations in what is known asthe Wellé-Makua region. 
Dr. Junker’s furthest position on the River Welld, according tc 
the calculation of Dr. Schweinfurth, was the village of Bassangg, 
22° 47 40" E. of Greenwich, and 3? 13 107 N. lat. This posi- 
tion, combined with what we already know of the course of the 
Wellé, leaves little doubt that it 1s an affluent of the Congo. 
But that it reaches the Congo through the recently-discovered 
Mobangi is by no meaas so certain. ing into account tht 
altitudes and the general lie of the country, it seems more 

robeble that it reaches the Congo at some point between the 

obangi and the Aruwimi. However, this is one of the problem 
which it is hoped Mr. Stanley will be able to solve. ever 
if Emin Pasha has , itis to be ho that the itor 
will proceed, tract cle possession of dei OPE 
at least to carry out the explonng work which Mr. Stanley ha: 
planned for himself The attempt of the Balloon Society to ge: 
up a second expedition by the Congo it is impossible to trea: 
seriously. 

To the aew number of the Proceedings of the Ro 
phical Soclety Dr. Edmund Naumann, lete h 
Ceclegical Survey of Jepan, contributes a paper of scientific 
value, on the physi geography of Japan, in which he gives the 
results of his own surveys. Considering the penc chain a 
one continuous mass, the lowest of which are submerged, 
this t wave of the earth's surface bears the samo relation tc 
the Pacific Basin, according to Dr. Naumanh, as the Himalays 
mass does to the Indiar peninsula. The dimensions of the twc 
colossal earth-waves me almost equal The ocean-bed or 
the Pacific side of Japan really rises veiy giadually tc 
the coast-lme, maling sn e of not more than 3°, while 
on the opposite side the inclination is very slight indeed. 
The genetal character of the Japanese earth-wave establishes 
its close relation to the Amatic continent. In fact, it is nothing 
else than the advanced frontier of Asia, and not a chatn o! 
volcanic ejeSHonseccumnulated over a fissure of the ocean-bed, 
as certain famous geographers of past periods conjectured. One 
of the most orginal aad interesting, parts of Dr. Naumann’s 
paper is that in which ke deals with the magnetic map of Japen, 
a reproduction of whick is given in the Proceedings. On this 
map 15 perceived a most remarkable correspondence be@reen the 
lines of equal declination (the trogones) and the leading lines 
of geological structure Cescribed by Dr. Naumann. In general, 
the etic lines exhibit striki and quite unex: 

id (eregelaritiaas znd these” tem are found to 

in most intimate ccnnectlon with the abnormal curvature 
of the folds. No less than two hundred complete Hai Ye 
tions for magnetism, nt a like number of stations, e 
made, The results seem extremely satisfactory. Across the 
centre of the main island is a great depression which Dr. Nau- 
mann calls the Fossa M and the map shows that the mag- 
netic hnes are influen In Wacir course by this cleft, in the 
same manner as by the folds He is even inclmed to say that 
the deviations of the lines of equal declmation and the fold lines 
coiifcide to a certain extent. “Wier one of the meat Imes of 
horizontal dislocation, se two unequally advanced 
sectigns of the Japanese Archi , crosses the chain, the 
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trogones describe bends and sinuosities of & most peculiar | sulphur for the ese: it is cheaper, and less of it is 


chaiacter. As Dr. Naumann states, these results seem to open 
up a new field of research quite worth investigating. 


À PAPER of unusual sclentific interest was read at Monday's 
meeting of the Royal hical Society by Mr. H. J. 
Mackinder, B. A.& (Oxford), on the field and methods of geo- 
gephy: Mr. Mackinder aimed at showing how geography could 

made more than a mere cultivation of facts, and become 
indeed a department of scientific inquiry. € takes man as the 
centre of the field and defines geography as the study of man in 
relation to so much of his environment as varies locally; Mr. 
Mackinder thus takes g hy to be the physical besis of 
history. He insistson a itas separaron being made between 
physical geography and both ogy and phymography. The 
P geographer has to deal wıth only so much of the past as 

enable him to interpret the present, whereas the geologist deals 
with the present, only that he may be able to mterpret the past. 
So with other departments of science, as meteorology ; from the 
new stand-point only so much of them is to be included as is 


inent to the geographical line of EMI ie Mr. Mac- 
er illustrated his position by two sets of ma ne of 
South-Pastern England, physical, geological, political ; and the 


other of India, showing physical features in 1elation to ramfall 
end population. He attempted to show, on the basis of physical 
conditions, why, among other, things, London should have 
become the metropolis of the Empire and why the three south- 
eastern counties should have had their existing boundaries. 
With reference to India, again, he showed how geographical 
conditions determined that Delhi and Calcutta should have 
become the ancient and modern capitals of India Geography, 
when studied in thisway, Mr. Mackinder thinks, might me 
a budge between the physical sciences on the one hand and 
clasmcal and histoncal studies on the other. The lecture was 
illustrated by some very fine and instructive maps and lantern 
views. 





PHYSICAL NOTES 


THE inverse electromotive force of the voltaic arc has recently 
been investigated by Prof C. R. Cross, of the Massachusetts 
Institute of Technology, and by Mr. W. E. Shepard. It ap- 
pears that with curren from 3 to 10 ampefes the inverse 
electromotive force is about 39 volts when the arc is silent, 
and about 15 volts when it is hissing; but both these values 
show a diminution as the currents employed are increased. The 
transition from one state to the otheris abrupt. Addition of 
volatile metallic salts to the arc always decreases the inverse 
electromotive force. In rarefied air the inverse electro- 
motive force is unaltered, but the true re-istance of the arc is 
diminished, 


SENSIT(VZ hygrometers have lately been constructed upon 
a pnnclple ibi Bregnet's metalic thermometer. A spiral 
ear isa of two substances having different h metnc co- 
efficients of expansion tends to curl or uncurl acco to 
changes in the hygiometric state of the ar. Some of these have 
been made by Por W. Holtz out of thin brass with a 
thin coating of gelatine on one side. Tadepgpdentty, M. Nodon, 
of Pars, has constructed some recording hygrometers having 
spirals made of Bristol board coated on one mde with gelatine 
(with a little salicylic acid), and on the other with bitumen. The 
principle is not new : in various collections of physical apparatus 
similar arrangements have existed for at least a dozen years. 


LENSES which , and yet are perfectly flat on both sides, 
have been constructed by Schott and Co., of Jena, the manu- 
factures of Abbé's optical glass. These lenses are mere 
curiosities, They consist of single disks of glass, such that the 
ieu index decieases in a manner from the suríace 

wards. The es of this arrangement have been mvestt- 
gfled by Prof. Eanes of Vienna. 


UADRANT electiometers have been latel 
eboer, in which the motion of the need 


described by M- 
e (often of very 


anno duration) is damped so as to be aperiodic. This 19° 
achieved by making each of the four “quadrants” of steel 
highly etised. The needle is therefore damped by magnetic 
friction. e suspension 1s unifilar . 


SEVERAL modifications have been lately introduced „into the 
Leclanché battery. Mr.Sydney Walker proposes to sukgtitute 


: 


required. Mr. A. Po does away with the manganese, but 
employs a special, porous, coarse, annular block of carbon, which 

„stands half out of the liquid and absorbs oxygen from the air to 
depolarse, M. Germain introduces a novel material to hold 
liquid, an absorbent preparation, chiefly cellulose, made 
cocoa-nat fibre, and which has received the curious name of 
‘“ cofferdam.” It has truly remarkable absorbent properties, as 
it will suck up end hold fram twelve to fourteen times its own 
weight of water. A ‘‘cofferdam” cell does not spill the 
liquid. . 


Dy portable cells appear to be coming into favour, gelatine 
being the favourite medium. ‘They are claimed as ties both 
m Paris and in Frankfort. oule’s ‘‘glue-battery ”—a Daniell’s 
cell, having a gelatinous m®ss im ted Mth sulfhates of 
copper and zinc—ıs the parent of all these later formse 

e 

ELECTRIC welding is the latest of the industrial applications 
of electricity, and ıt would seem to have already reached a tho- e 
roughly practical stage. Prof. Elhu Thomson, of Lynn, Massa- 
chusetts, has shown bars of iron, steel, copper, and brass can 
be welded firmly together in a few seconds by pasung through 
their junction a very powerful electric current. e has invented 
a special kind of transformer or induction coil to enable him to 
accomplish this operation. It is ble thus to weld iron and 
brass together in a firm joint. Simultaneously, researches on the 
same subject have been made by two Russian gentlemen in the 
laboratory of M. @f{arcel Deprez in Paris, and they have an- 
nounced their discovery under the name of ''electrohephaest." 
If we are not mistaken, similar experiments were made befoie 
the Académie des Sciences some years ago by the late M. 
Ruhmkorff. Moreover, in Mr. J. P. Joule's papers he mentions 
the discovery of the practicability of electric welding by himself 
and Sir Wi Thomson. 


ACCORDING to Olgzewski, the critical temperatures of nitrogen 
and oxygen are respectively — 146°, — 118 8, of the Centigrade 
scale . 





ON THE MORPHOLOGY OF BIRDS: 


THERE are several that go to increase the interest ın 

the morphology of these eulninatng Sauropsida at the 
present time. š 

(1) The discovery by Gegenbtnr, Huxley, and others, of the- 
close relationship of birds and reptiles, especially of the extra- 
ordin gry fact that the hind-hmb and pelvis of ever? thestmost 
minute bird pass through a stage in which they conespond. 
almost exectly with the hind-limb and pelvis of the most 
gigantic kinds of extinct reptles—the Dinosaurs or Ornitho- 
scelida. 

(2) The recent discoveries of biologists as to the composition. 
of the cheiropterygium in the various types of air-b i 
Vertebrata. lt 1 now well known that the Aye fingered 
and the foot with five toes are the specialised modern repre- 
sentatives of hands and feet that had at least seven rays in their 
composition. 

And (3) the study of the development and general morpgology 
of birds ıs at the present time of great interest, now that we 
are lookmg to the study of metamorphosis for some initial 
elucidation of the mystery "is to the ongin of the vartous types 
of Vertebrata. . 

The labour of each succeeding day at tlus culminating class 
makes it more and more impossible for mo to conceive of birds 
as arising direct from the Dinosaunans, or indeed from any other 
order or group of reptiles. 2 

Isong attention to the metamorphosis of the Amphibia has 
filensited this difficulty to me; for the newly-tansformed frog 
or newt appears to me to be the true counterpart of a newly- 
hatched reptile—snake, lizard, turtle, or crocodile. 

Each of th ung creatures, whether it has undergone a 
true metamorphosis or has been the subject of pre-natal trans- 
formation, 1s evidently an imago, although an imago that con- 
ünues to grow. 

Now each amphibian has its own larva, for the larve of the 
variéus species have their specifie aes | 

The thousand known species,of existing Ámphibia —A nurarf, 
Urodeles, and Csecilians—and all the fishes that undergo meta- 


1 Paper by Prof V K. Parker, F R S., tad before the Roya Society on. 
January a7, 1887. 
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morphosis, are as truly, if not as remarkably. distinct from each 
other in their larval as in their imago form ; as much so as is the 
case in insects, or any other of thoss invertebrate types that are 


truly metam ic. * 

S many of e Vertebrata are metamcrphic sem, is it 
not gery probable that they were a metamorphic once f 

The fact that we have even now such iorum as the larval 
lamprey (or Ammoceete), the larvm of Genaris aad Dipnoi, and 
the tadpoles of newts and frogs, to me the possibility of 
the existence of huge swarms of low proto-Ve-tebrata in the 
early ages of the inhabited planet. e ° 

such proto-vertebrate forms existed, then it #s quite suppos- 
able that a metamorphoels may, fram time to time, have taken 
place, of this and that 4xasi-larvaW'Íorm into archaic. reptile, 
ancestral ird, or‘primitive mamma 

Iam nq afraid that anyone familiar wich thn development, 
steucture, and habits of the existing Amphibia will see any diff- 
culty in the passage of a metamorphic into a sevalled non- 
enetamorphic type, during time, and under -he p-essure of new 
outward conditlons—when the dilemma offered to the supposed 

` low vertebrate was Transform or perish. 

To me it seems that the creature's necessity was Nature's 
opportunity; and that, during | ages, the morphological 
force had accumulated in those igs fors an encrmous surplus- 
ago of unused energy, whieh, m the ripeness of time, blossomed 
out into this and that new and noble ‘ 

Of all the types of Vertebrate, there is nane like the bird of 
Men degres for ill ing what Prof. Huxler®calls *' the three- 
fold law of evolution,"! namely, overgrowth of some parts, 

starvation and even death of others, and fusion cf parts origin- 
ally distinct. 

o kind of vertebrate whatever presents to the os eologist so 
hopeless an enigma in the adult skeleton, as that of the bird ; in 
the overgrowth of certain paris, the aboition or suppression of 
others, and the,extensive fusion of large tracts of skeletal 
elements. » 

Hence thiseclass has largely acted upon -he morphological 
mind ; the’ ‘‘com ive anatomist” has, of necesmty, under- 
gone evolution into the ‘‘ morphologrst,” and the latter has had 
to be refined and developed into the p Mabel. 

In the bird class we meet with this phenomenon, 
ngynely, that the swiftest creatures by far that inFgbit the earth 





have had, for the of their most comsummate mechan- 
ism, the est loss of freedom of the individua* parts of the 
skeletal ework. 

the n, on one hand, above, enc the emu, on 
the ofr, below, there are several families cf rela-ed birds® but 


there is no direct superposition—they are odliqnely above or 
below each other. 

Amongst the Carnate, which lie in the wtermedinte space, 
there is mone better for the purposes of study -han the common 


fowl; to this I have devoted most attention, ind have now 
worked out the limbs in as many stages as I formerly did the 
skull. 


I can now give an account of the vertebral column with the 
Tibs and sternum, the limb-girdles and limbs, from the end of 
** the seventh day of incubation ; by which tire the hyaline car- 
@ perfect, and certain even of the bony tracs are 
he fowl is an intermediate form between the emm the 
t most akin to the latter. 4 shall now -onfirfÉ myself 
to what is seen in the development of the skeleton [excluding 
the skull) in this fhedium type. 

The vertebral column, at the end of a week's incubation, is 
formed of hyalihe cartilage; up to the end of the true racrals, 
the notochord is completely invested with ca-tlage ; imt, behind 
those four ents, only at the sides. 

The notochord has its constrictions in the middle of elch 
centrum, and is most dilated at the intercentre. 

The neural arches do not nearly meet above; the atlas is in 
four pieces—a superficial and an inner piece to the centrum, and 
a pair of arch-rudiments; the inner segmecigut the centrum 
becomes the odontoid process of the axis. i 

Between the axs and the fist true sacral, all the vertebra 
have separate ribs ; in the cervical region, except near the dorsal 

there are small styloid carulages lying harizontglly, 
` which have their head, or thick end, wedged im between the 
u and lower transverse processes. Near the darsals they 


* See his paper “On the Application of the Lars of volutios tb the 
Amangemoht OF be Vortobrata, le Wane Manual? 
(Zool Proc., December 14, 1684, pp 649-662) 
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are trnnsversely placed, and then begin to develop a descending 


process. 

The first vertebra of this stage with complete ribs becomes, 
by absorption of the lower part of the arch, the last cervical in 
the adult. Behind the twenty pre-sacrals there are fifteen sacrals, 


and this series has its subdivisions. 
The first develops ribs (it is ee the next three 


develop minute bat distinct ribs, like those near the lower pert 

of the neck; these are lumbo-secral Then come the four - 
sacrals with no ribs, and then the seven uro-sacrals, the first two 

of which have rib-bers that osmfy separately, below the upper 
transverse processos, which latter form a complete series from 
the third cervical to the last free caudal segment. 

Of those there are five ; then come five more paired imperfect 
rudiments, clinging to the terminal part of the notochord. 

At the end of the eighth day there are six of these, with the 
last elongated, and the notochord projecting behind far enough 
for three or four more rudiments. 

At the end of the tenth day the vertebral chain has undergone 
& great The atlas is still composed of four distinct 
picci of but the ribs have become fused above and 

ow with the transverse processes, and the notochordds now 
most constricted at the intercentra. 

Besides this, in the pre-sacrals, it is constricted in two places 
within each centrum ; so that each centrum in the modem bid 
corresponds to three subdivisions of this axial chord. 

For two or three days there is evidence of an archaic sub- 
division of the notochord into three times as many vertebral 
divisions as are made now in the modern bird. ‘ 

In the sacral the constrictions are fewer ; they are only at the 
1nterceptra, and in the middle of the centrum. 

The only absolutely n part of the sternum is that 
where the sternal ribs are ed; that is a very small part, 
and the rest is for the attachment of the h muscles that act 
upon the wings, and for the obliqui and recti abdominis, 

The limb-girdles are each in pairs of distinct 
In front, the scapula, the minute pre-coracoid, the coracoid ; 
behind, the ilium, pubis, and ischium; the pre-pubis is part of 
the ilium, and that has two regions, the pre-illum and the post- 
illum. 

These parts in the bird are not continuous tracts of cartilages, ` 
ossified by several centres, but are distinct, first as cartilages, 
then as bony tacts ; those of the shouldgr keep distinct ; those 
of the hip soon coalesce. 

The wings at the end of the seventh day are three-toed 
webbed paws, with all the digits turned inwards, Tho rods 
that compose the main part of it are composed of solid cartilage : 
the humerus, radius, ulna, and first and second metacarpals 
have a bony sheath round their middle part; the ends of the 
digits and the carpels are but partly chondrifitd. , Five carpal 
nuclei, however, can be made out, and the two proximal nuclei 
are known to be further subdivided, each into two, in other 
types; hence we can already account for seven carpals in the 
bird, which has only two ın the adult, in a free state. 

Moreover, the fist digit has two, and the second three 





ha- 


two, as ın the ostrich, and a few other birds; there is no sign at 
the end of the ferentè or even of the eighth day of incubation 
of any more than three digits, but we have in the wrist an inter- 
medio-radiale, a centralo-ulncre, and three distal carpals, 
ering to the three developed metacarpals, The digits up 
to the end of the eighth day are rounded and flattish, and are 


5 


quite like those of a young newt or frog. But in two da ore, 
at the end of the tenth day, the wing has almost the 
adult form ; and one more bony centre, that of the first mete» 


carpal, has appeared. The o wth of the second distal 
and the second m , With its large and dilated 
i has arrested the distal carpal of the first or short digit, the 


e, andu tow only io be scarce 
face of the manus, e the top of the second meta- 
; the distal carpal of the third ray is also small as com- 
with the large crescentic second distal nucleus, It 1s thrown 
the ulnar or outer side of the manus by the wth of 
iddle rod and its carpal. The curye of the digits at their 
end is now, not inwards, or to the radial side, but outwards ; 
and tfe two developed distal segments form now the core of 
two clawg, that of the first, or pollex, being of considerable 
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Thus, by the end of the tenth day, the reptilian type or fore 
foot has been attained, and the amphibian type lost, whilst the 
limb os a whole is now a fore-leg no longer, but a wing, 
thoroughly specialised by evoluti transformation. 

The ore oe his not simply become modified into a wing by 
the shortening the polez end third ray, the enlargement of 
the second, and rtion of the fourth and fifth of a fore- 
paw, like that of the mard; but we have now the historical 
. representatives of three more rays which have cropped up since 
the end of the eighth day. 

I hare repeatedly nodes (hat -aboited Darts, "ks. over: 
shadowed plants, are Inte to a , and soon wither, or are 
arrested. m iel growth. is the case here, for the 

are late, small, and scarcely functlonal in the 
fullest | devdonmeit - Ther are not pd however, but, like 
n iu uU d m M of the 
ighest of birds, they are built up into the finished wing, 
ssh ey fm el snimportant pet of ws ra fe 





P the first of these additional rays is the “ pre- ex" ; this is a 
lunato tract of fibro-cartilage attached to the face of the 
first metacarpal The other two are composed of true hyaline 
cartilage; and ck bese one Or the: ulnar side. ofthe, deco 
and the other on the ulnar side of the third developed 
metacarpal. 

I have described them as intercalary 


popi for Ae 
item to be the starred twins ofthe second and 

each distal carpal, very probably, in the archaic ecm aed 

two rays, Thus th ere Ja opposed , for such a fore iib, a digit 
inside the pollex of the eb age 2nd then two pairs of rays, 
of which only the i er in each case has been retained. 


The e of shows this kind of primitive 
due EA 

Thus we can account for seven and six digits in the 
wing of the modern bird; in the legs is not so 
intense, but is very great ; the study of the embryonic stages 
shows in it many parts that the adult bird gives no mgns of 
whatever. 

Instead of there being even two. tarsals, free and functional, 
there is only one, and that has merely the function of a ''sese- 
moid,” and has been mistaken continually fora bone of that sort, 
that nucleus answers to our naviculare, morphologically termed 


the “centrale.” nae 

Notwithstanding the"extreme dive: in the ts of existing 
bird, and the great difference seen A abant bone, (his part 
is alwa ELA although pote rite metatarzals. 
in e joint at this part is not perme te aique 
and ti b usi hamal pos the tarsal series ; no sign 
of this structure is seen in the adult bird. That which appears 
to be the condyleid end of the tibia is a row of tarsal bones, the 
tibiale, fibulare, and intermedium : these have been known 

e bones in young birds, but their distinctness in 
the early embryo as cartilaginous nuclei has only lately been 
made out. 

I have been able, however, to demonstrate this repeatedly in 
different kinds of birds, The centrale also, although seen in the 
ee ee 
ipis a constant element, but becomes d 

The distal series of tarzols exis's asa le trfct of cartilage, 
ana taen aea ingie pisto of bone. Butit is related to three 
metatarsals, and the middle or thick part is the first to chondrify 
in the embryo, and to ossify in the chicken or young bird ; there 
are here three connate nuclei, with very slight signs of distinct- 
ness. e The whole mass answers to our middle and external 
'' cuneiform bones,” and to the inner half of the ‘‘os magnum.” 
Thus five tarsals can be always made out clearly, and two more 
accounted for. 

The firet metatarsal, which has been known, for some time, 
through the valuable researches of Morse, to have occamonallya 
proximal as well as a distal rudiment, has, I find, iis 


rudiment as well 
Then, as Dr. G. Baur and Miss A. Johnson have shown, there 
is a fifth metatarsal ; it is a small ‘orm which soon 


coalesces with the fouth, and with the great tarsal. I 
only find a '* pre-hallux" by furning to teratology, and this 
not the lawful method. 

There may, however} be some ‘‘reversion” or *' atavism ” in 
the polydactyle foot of the Dorking fowl, which has & well- 
developed ''pre-hallur" and a double ‘‘hallux” ;,the twin 
digits of that part have« very ichthyosaurinn Spent 
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SCIENTIFIC SERIALS 

Annalen der. Physik und Chemie, xxi, No. 11.—B. Deman, 
on metal films arising from the of a kathode. Dis- 
cusses the uction of mirror-like films such as obtained by 
Plucker, Crookes, and Wright from the ei rea of dhe 
metal kathode in Geimler-tubes. With à pointed kathode&nd 
a fiat glass surface as recipient, the film fams a flat conical 
deposit, showing interferen e ringa in refiected light, and DAE 
also the presence of opt dispersive power in 
dispersion in filmg of platinum, fron, nickel, and silver. It is 
anomalous in the cast of ld end copper. The films are 
double-refracting, and, in ihe case of oxidisable metals, dis-- 


es being termed ssepyhas or isopyknal lines. 
The result of examination of Of these coe aes CURE 


Tee mono mu Viney an abeolute] definite critical tem- 
Jer ie, there W a Critical dengity for 

qu ue s vencido ordei ep es 
talline ww rabo: media Ex ents made si a 
cifinabar, and Penile conj with the formule of 
Voigt and that of eler. The letter leads to closer corre- 
ence than the former with the facts of observation. —H. 
Be en the deformation of metal plates by ginging, The 
radíus of the curvature produced by ing metal disks set In 
a bed of fusible alloy {s portional to e cube of their 
thickness —K. Einer 


uo n. rm oe ent not yet 
made,—J. Kollert, on a new galvanometer. is practically 
identical with Gray’s form, 


Edm. H on the theory of unipolar induction ; with a reply 
to Prof. und.—F. Himstedt, on a determinatigg of of = 
quani * v," Tho method was that of comparison 


ties of 2 condenser ; theres: p m2 00]4 x lot cn, face 
rpm d hrs ‘action of the magnet n electric dis- 
concludes that the law of Biot and 
Migne ges ood as the calculated trajectories agree with 
carves obaerved. by Elort hi 1869, A. Foeppl, the noe 
ihe al electric charge in conductors.—L. Boltzmann, remagks on 
the "unire os beat Ls 
W. Voigt, on the torm of h 
cline wanes cinematic nvesigetion mogeneons 
on the elasticity of of pure zinc, copper, Er ‘and hat 
alloys. The modali of aiy of allo is not constant, but 
depends on the mode of i e alloy as well as on 
Wertheim’s rule for ree the modul of 
alloys those of their components, aftordmg simply to Ly 
rBportion of the constituents, appears to be inexact. Tho 
change of moduli of alloys with temperature is a simple linear 
function.—]. Stefan, on the relation between the theories of 
capillarity and evaporation. —A. Heritsch, on radiophony. The 
author com raham Bell's view that the condensed gases of 
a smeke deposi? or carbon strip have something to do with its 
yadwphonic He finds that a coke plate heated to 
redness and then instantly placed in a tube and exposed to in ter- 
mittent illumination from sunlight or electric light, emits tones. 
He further constructed a sorf of flat glow-lamp, which, even 
when raised to brilliant incandescence, emitted tones when &x- 
posed to mtermittent ht. No other source than sanlight 
was efile r this ent. MR on the gpectrum of 
reiner and Friedri a ne* mercury alr- 


334 ` 





—e— 


punp; a modififation of Geissler’s form.—A. Grosse, a wire- 
tape rheostat. Fine german-silver wires are spiralled around 
cotton threads, which are then woven into a sort of tape, the 
warps being therehy insulated from one another. A piece 2 
cm. wide and 4 metres long has Inco ohms resistance.—W. 
Ffbltz, a Wheatstone’s bridge for air and water flow. An 
illditrative apparatus of tubes such as has often been used. 


IN the Stodtish Geographical Magazine for January there is 
a» excellent bathy-orographical cr of the Clyde sea-area, 
-onstructed for Dr. H. R. Mill by Mr. J. G. holomew. 
The colouring of the map is demgned to Show with i 
effect the area and depths of the Firth of Clyde and its inlets, 
For this purpose the land and sea have been treated separately, 
and colouied in strong contrast to sach other. Ths system of 
colounng 1s, however, uniform, aré in both cases the lowest or 
dee agens are distinguished by the darkest tints, and gradu- 
ated up to the lighter tints of the higher or shallower portions. 
The same number contains a paper on the con on of the 

e Clyde sea-srea, which was read by Dr. Mill at the last meeting 
of the Britsh Association. 





SOCIETIES AND ACADEMIES 
e LONDOR e 


Royal Society, December 16 — “Note an Specific 
Inductive Capacity.” By John Hopkinson, M A., D.Sc., 
F.R.S. s 


Consider a condenser formed of two parallel plates at distance 
-x from each other, their ares A bemg so great, or the distance x 
so small, that the whole of the lines of force may be considered 
to be uniformly distributed perpendicular to the plates. The 
de between the plates is occupied by air, or by aiy insulating 
utd. Leet e be the charge of the condense: and V fhe difference 
-of potential betgreen the plates. If the djelectric be air, there 
is every reason to believe that V oce, that is, there is for air a 
constant of specific inductive capacity. My own expenments 
(18501 Phil [rans, vol clrxi p. 355) show that in the case of 
int-glass the ratio of V to e 1s sensioly constant ove: a 1ange of 
values of V from 200 volts per cn. to 50,000 volts per cm. 
From ments in which the dielectric is one or other of a 
ngmber of fluids and values of V upwards of 30,000 volts 
cx. are used, Prof, Quiicke concludes (Wiedemann, 4A valen, 
voh xxvi, 1886, p. 549) that the value of «/V iz somewhat less 
fo. great electric forces than for small. Fron the experiments de- 
scribed inghat paper, and from his previocs iments (Wiede- 
mant, Aalen, vol. xix , 1883, p. 705, ef seg. he also contludes 
that the specific Indactive capacity determined from the mechan- 
{cal force resisting separation of the plates ix 10 per cent. to 50 
per cent greater than that determined by the actual charge of 
the conéenser. The purpose of the present note is to examine 
the relations of these impo:tant conclusions, making as few 
assumptions as possible 
In words, the specific inductive capacity as determined by 
charge or discharge of a condenser at any given potential and 


^. distance between the plates 1s the arithmetic mean of the induc- 


tive capacities determined by the force resist:ng separation of the 
d that determined by lateral preasure, the potential and 

ce bemg the same. This m iaa whatever be ihe relation 
between charge and potential differemee, bat it 1s at variance with 
the expenmental 16;ult that Ky and Ke are both greater than K. 

The results obtained by Piof Quincke are not easy to recon- 
cile. For that reason it is the mare desirable that their full 
n should be asceitained. Full information is given of 

the details of his experiments except on ore point. It is not 
stated whether, in the experiments for determinmg E by dyect 
discharge of the condenser, the capacity of the connection and 
key was ascertained. It would in most ordinary arrangements 
of key be very appreciable in compaiison with the ty of 
the condenser itself If neglected, the effect would toa 
certain extent to give too low a valus of K, the fect being most 
marked when K is large. 

The property of double refraction in liq.uds caused by electri- 
fication 1s sometimes cited as showing that electrification is not 
proportional to electromotive figce. The fact that the double 
refraction 1n a liquidsunder powerful electromotive forces is very 
small would further sho that thére is a close approximation to 
proportionality, and that the deviation from _proportpnalty 
would besnsamsible to any lectro-static test. E conclusions, 
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however, cannot be safely diawn in the case of bodies such as 
castor-oil, in which K + p In such bodies, assuming the 
electro-magnetic theory of light, the yielding to electromotive 
force is much greater if the force be applied for such tine as 
10— second than when applied for 1o—™ second, and it is quite 
pone that the law of proportionality mightpbe untrue in the 
ormer case, but very nearly or quite true in latter. 


“On the Dielectric Constants of Fluids.” (Addendum to 
Dr. Hopkin-on’s ‘‘Note on Specific Induchve Capecity."): 
By Prof. G. Quincke, For. Mem R.S. 

In investigating the properties of dielectric fluids ( Wiede- 
manns Annaler, vol. xix. 1883, p. 707; vol xvit, 1836, p. 
529), I found the dielectric constants with the electric balance 
or by the hydrostatically measured pressure of an air-bladder 
greater then when measured by the capacity of a condenser sur- 
rounded by air or the :nsulating fluid, and discharged by turning 
a key through a ballistic galvanometer. 

e capacity of the key and of the short thin junction-wire 
connecting the key w.th the condenser was, however, in that 
calculation left out of account as being evanescently small. 

In consequence of a written communication from Dr. John 
Hopkinson; I quite recently compared the capacity of the key 
and the junction-wire with the capacity C of the condenser 
by observations with the ballistic galvanometer with the same 
difference of potential between the surfaces, and thereby found 
the relation— 

x 
— = 0'1762; 
C 


greater, therefore. than I had conjectured. 

Let there be subtracted from the observell galvanometer read- 

sand s for the condenser in arr and ın the dielectric 

fluid, the deflection calculated for the electricity on the key and 
Junction-wiie, then there will actually be obtained from the ratio 
of the readings thus corrected (s,) and (5,,) values of the dielectric 
constants (K) of the fluid almost exact! coinciding with the 
measurements of the electric balance. ¢ agreement is indeed 
as perfect as might be expected, considering the difference in 
the methods of Sbservacion emplo 

Thus, for example, it was found : 


Dlolecinie constants 
a Ballutic galva@meter Waghing 
es) 
Ether . nee : 4'21I 4'394. 
Carbon disulphide .. 120 * 2 623 
7i + 5e 2640 Pes 2'541 
Benzole 2'359 a 2'369 
Petroleum 2'025 u 2'073 


[Note added by Dr. Hopkinson.—Prof. Quincke’s explana- 
tion sets the questions I have raised at rest. There can be 
little doubt that K, K,, and Ky are sensibly equal and sensibly 
constant. The question what will happen to and K, if 
K is not constant has for the present a pmely hypothetical 
intereat. 


Physical Society, January 22.— Prof. McLeod, Vice- 
President, inethe A F. Wormack was elected a 
Member of the ety.—The following papers were then 
read:—The permanent end temporary e on some of 
the physical propeities of iron produced b isi the 
temperature to 100° C., by Mr. Herbert gohan Dict 
On some new mE -nstruments used in testing mate- 
rials, by Prof. W. C. Unwin, F.R.S. In most measuring- 
instruments previously vsed, it has been considered sufficient to 
make the measurement of elongation from one side of the bar, 
but this, the Professor showed, was liable to serious errors owing 
to the fact that test-bais are not always perfectly straight, and to 
the possibility of onginally straight bars being bent by improper 
fixing in the testing-machine In such cases the modolus wf 
elasticity calculated from the apparent elongations are subject to 
considerable error. In endeavouring to overcome these di- 
culties the author has devised several new forms of measuring- 
Apparatus, which ave attached to two sides of the bar by steel 

ints, and the mein elongation “of the two sides determined. 

e first apparatus described consmst$ essentially of sliding 
calipers read by microscopes to J/10,000 of an in Anothec 
form has two clamps provided with sensitive levels. Each is 
attached*to the ber by two steel points, the line ¿otning which is 

e 
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e 
erpendicular to the dhection D the streat; and. the clemp oañ 
tate in a vertical plane about this line as an axis. The lower 
lamp is levelled by a screw pressing against the surface of the 
ar, end tho upper one by means of a micrometer-screw 

9 the axis of the ber, the nut of which is secured to the bottom 
lamp. B Hus megas the elongation can be measured to 
/10,000 of an inch. *[n a third form two similar canpa mith- 
at levels are kept apart by a steel rod ending in knife-edges. 
ne of the clamps carries a small roller, which turns about an 
xis parallel to the line joining the steel points above mentioned, 
nd the axis carries a small plane mirror. The other clamp sup- 
Orts a projecting arm el with the axis of the test-piece, 
nd which on suface of the roller. When the bar 
; elongated the mirror is turned through a small angle and 
26 elongation is determined by a readmg-telescope and vertical 
cle to 1/100,000 of an inch. A similar apparatus is used for 
sting the compression of stone, but in this the compres- 
ion is multiplied by a lever and measured by a micrometer 
aicróscope to 1/100,000 of an inch.—At the conclusion of the 
Yee rof. Unwin invited the members to visit the ineer- 
g PT of the City end Guilds of London Central Insti- 
ition, wh e broke a of Staffordshire iron in the I0o-ton 
xig macao, the force and elongation being antomatically 


Royal Meteorological Society, January 19. —Mr. W. Ellis, 
‘resident, in the chair.—Mfr. J. Bund was elected 
Fellow of the Society.— The following papers the 
Ion. R. Abercromby, F. R.Met.Soc., were read :—(t) the 
lentity of cloud-forms all over the world, and on the a 
n the 


rinciples by which their indications must be read ; (2) 
load to ch the name ''Roll-Cumulus" has been applied. 
~After the of these papers the annual general meeting 


ras held, when the Report of the Council was read by Dr. Tri 
‘hich showed the Society to be in a satisfactory co n. e 
umber of Fellows is 524.— The President, Mr. W. Ellis, then 
elivered his address, —The Officers and Council for the ensuing 
ear were elected :— President : William Ellis ; Vice-Presidents : 
reorge Chatterton, Charles Harding, Cuthbert Edgar Peek, 
reorge Mathews nipple i ease Henry Perigal ; Trustees : 
lon. Francis Albert llo Russell, Stephen William Silver ; 
*ecretaries : George James Symons, F. R.S., John William Tripe, 
1.D.; Foreign Secretary : Robert Henry Scott, F. R. S.; Council : 
lon. Ralph Abercromby, %dmund Douglas Archibald, Francis 
vampbell Bayard, W. Morris Beaufort, Arthur Brewin, 
‘roderic William Cory, H Storks Eaton, Richard es 
aldwin Latham, William Marcet, M.D., F.R.S., Ed 
fawley, Charles Theodore Williams, M.D. 

Entomological Society, January 19.—Mr. R. McLachlan, 
~R S., President, inthe chair.— This was the fifty-fourth annı- 
ersary meeting —An abstract of the Treasurer’s accounts was 
rad by Mr. Stainton, one of the auditors; and the 
tad the Report of the Council.—The following tlemen 
rere elected as Officers and Council for 1887 :—President : 


^). David ; Treasurer: Mr. Edward Saunders; Secre 
wles, Mr. H Goss and the Rev. W. W. Fowler; 
dbrarian : Mr. Ferdinand Grut; and as other Members 


f the, Council : Messrs. Robert McLachlan, Gervase Mathew, 
uN., George T. Porritt, Edward B. P Osbert Salvin, 
"R.S., Henry T. Stainton, F.R.S., Sam Stevens, and J. 
enner Weir.—The retiring President delivered an address, and 
vote of thanks to him was moved by Mr. E. B. Poulton, and 
sconded by Prof Meldola, F.R.S.—A vote of thanks to the 
‘reasurer, „Secretaries, and Librarian was moved by Mr. 
IcLachlan and seconded by Mr. Stainton ; and Mr. Goss and 
Ir, Grat replied. 

Middlesex Natural History and Science, Society, 
inugry 18. —Dr. Archibeld Geikie, F.R.S., in the .—Mr. 
obert B. Hayward, F.R.S., read a pa on the water in 
1e Chalk, beneath the London Clay, of the London Basin. 
pe 4feology of the area in question was described, and the water 
ı the beds above the Chalk briefly referred to. Mr. Hayward 
ien drew attention to the extent of the Chalk ares, to the 
infall, and other atmospheric conditions affecting the water- 
tpply, and gave detailed chemical analyses of the waters of a 
rge number of wells in and near London, which draw their 
ipplies from the Chalk. ‘Those of Harrow and the north of 
ondon, being well known to lecturer, received speci 
tention. The water-levels were and elucidated by 


»eph Lucas’s hydrp-geologieal maps, and the movements of ee 
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undergroun 
mentioned chemical analyses was distributed to the members 
present. In the discussion which ensued, Dr. Geikie p some 

Harrow 


d waters fully treated of, A table dt the above- 


interesting observations n the 


robable origin o 
Hill, and the other hills of London 


y to the north of London, 


and was followed by Mr. Clement Reid, Mr. Mattien Williams, 4 


2nd Mr. Klein, 


i Pagus 

Academy of Sciences, January 24.—M. Gosselin, Presi- 
dent, in the chair.—Fwesh statistics of persons that have been 
treated at the Pasteur itute afler having been bitten by 
anhnals either mad or sutpected of madness, by M. Vulpian. 
This report covers the whole perigd from October 1885 to Decem- 
ber gh 1886, the tabulated resultaghowing 2682 subjgcts treated in 
the itute, of whom only 31, or I'15 per cent., succumbed, — 


On the direct fixation of the gaseous nitrogen of the atmosphere e 


by Togctabie soils, by M. Berthelot. The experiments are here 
described which the author carned on durmg the year 1886 at 


the Meudon establishment for agricultural chemistry. Asa 
general result it appears that vegetable soil is incessantly fixing 

atmospheric nitrogen, apart even Som any vegetation pro- 
pery so called. Nor can the phenomena be attri to the 
exclusive action of rain-water, for it was shown that in some 
cases the rain ied off under the form of nitrates alone more 
nitrogen than it had contributed under combined forms of 
ammonia and nitnc acid. In a future paper the experiments will 
be described that havg been carried on simultaneously on the 
same soll with the co-operation of plant life.—The mechanism of 
the flight of birds studied- by chrono-phot : 
This is a further application of the author's new chrono-photo- 


applied 

is provided whe four illus- 

images per second of a bird on: 
distance travérsed: 


and 

The phenomenon of pro 

off, although not to the same extent 
result appeers to be in harmony 


with the 
after the maximum of — On surfaces whose isothermal lines 
"dy of circles, M. Demartres.—On 
forms with # variables, by M. R. Perring 
It is shown that a form of order # with / es possesses a 
covariant, distinct or reducible, of 25d d and order 
DR COR the action of the tet oida of carbon on 


chlorochromic acid and the p Aatel of peng B7 M H. 
tin. To the reactions the tetrachloride of n 
y dexnbed by M. D y, the authors here add two 
others, deeling fully with that produced by making this substance 


exercises, without previous decomposition, on the neutral phos- 
phate of the ioxide of iron. They hope by the- diy 
method to be able to apply this reaction to the separation ef 


minute quantities of phosphoric acid.— Preparation, properties, 
This substance, 
titles for the purpose of 
ed in ucingeby a process 
rapidly and easily. The anal of 
inosite yields carbon 40°00, and hydrogen 6 and 
its formula, C,H4,0, + 2H,O, is shown to be correct.—On 
the of mono- and di-isobutylamine by means of oxalic 
acid, be M. H. Malbot.—On the preparation of a silicostannate 
of lime to spbene, by M. L. The 
object of this paper is to show the possibility o preparing 
a silicostannate of lime, CaO, SiO, SnO, isomorphous wi 
sphene, CaO,SiO.TiO, In sol the question, the 
author hes empl the same method by which Hante- 
feuille obtained some fine specimens of the latter mineral. 
—Descripton of a lam thomsonite from  Bishopton, 
i M. A. Lacroix. This specimen, picked up by 
the autlbr in 1884, shows the sanfe optical perties as the 
substance known as Stirlingshire gyrolite, contains a con- 
siderable proportion of sluminmm. At 13°C. the density is 
2°34.—Note on amghite epidote from Reagle Channel, Tierra 
del Fuego, by M. A. Lacroix. This specimen, brought back by 
e 


This 
maximum of protuberances always occurs , 


*double alit, a simple fifth sit nllowed a comparison of the 
hite hgh 


_o'clock. They were the cause that the statements respecting 
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Society of Science, October 15, 1886.—Herr Schoyen 
announced that through experiments carried out during the 
summer he had succeeded in demonstrating that the parante 
Tylenchus hordet, described by him, which in the district of 
Lom causes the remarkable disease on rye ed ''krok," also 
attacks Elymus erenarins, whereby his opi on that the parasite 
was transmitted from the latter to the rye-fields has been con- 
firmed. He further stated that he had received samples of 1ye 
affected with the zame disease from Heligoland ; here, too, it 
extended along the coast in the proximity of EZymus arenarius. 


Prof. Domenifo Lovisato, of the Caglirri University, is remark- 
able for itx richness in sluminium, and :ke highly oxidised state 
of the iron contained in it. Outwarcly it strongly resembles 
zouite, although. its crystalline system and optical ies 
leave no doubt as to its true character.—On some ies 
the m of the Schixonemertisns, by M. Remy Saint- 
p- exact disposition of the cephalic fossettes is here 
determined a comparative study of three types of these 
organisms.—On the colonial wagular system of Tunicata, 
by M. F. Lahille. A careful study of this system leads the author 
to the conclusion that there ia no valid season for sepeiati 
the Monascidians and S ifto two distinct orders o 
Tunicata.—On the cranial nerves of a human embryo thirty- 
two days old, by M. C. Phisalj Balburs theory, based on 
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logical action of methylal, by MM. A. Mairet and Combemale. 
ese researches show that, ir whatever way introduced into 
the system, methylal always produces the same hypnotic effects, 
bat more rapidly Zr hypodermic than by pulmonary injection.— 
On the existence of submerged vall 2 Fhe Gulf of Genoa, by 
M A. Isel From the recent h -aphic surveys of Capt. 
L B s 4 that the eys of the Bisagno, 

olcevere, Quiliano, RAT other ian streams are continued 
ch retain the *peme fluvial 
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THE HISTORY OF HOWIETOUN 
The Hisiorygof Howietowm. Part I. By Sir J. Ramsay 
Gibson Maltland, Bart. (Strling, N.B.: J. R. Guy, 
Secretary Howietoun Fishery, 1887.) 
ROSABEY every one at all interested in fish- 
breeding has heard the name of Howietoun, and a 


great many people, especially in Scotland, have some, 


knowledge of the character of the establishment and the 
operations there carried on. Occasional paragraphs in 
scientific periodicals, as well as in daily papers, an- 
nounce some experiment in the artificial stocking of 
home waters with some kinds of trout or with salmon 
fry, or some successful exportation of salmonoid ova to 
Amgica or to the colonies at the Antipodes. The name 
of Sir James Maitland or of Howietoun very often occurs 
in such announcements. Those who have given attention 
to the subject will find much to interest them in the account 
of the development of his fish-farm, and in the descrip- 
tion of its present condition, which Sir James Maitland 
is now placing before the public. At present we have 
only the first of the work, in which the history is 
brought down to the spring of 1879.: A note on the fly- 
leaf informs us that the remaining part will be issued 
shortly. The present volume is of large quarto size, 
printed in large type, and hberally illustrated with ex- 
cellent woodcuts, , 

The author states in the preface that the culture of 
Salmonidz is now an achieved success, and he describes 
the gradual progress of the efforts which have culmi- 
nated in this result at Howietoun, with th hope that his 
experience may prBve of use to those wto are working 
on the still larger question of our sea-fisheries. The 
first seven chapters contain a general description of the 
regular operations which are now carried on after thirteen 
years of practice and experimental ıngenuity at the Howie- 
toun farm. *Sir James Maitland asserts emphatically 
that Great Britain is pre-eminent among all nations in 
matters pertaining to fisheries. He does not argue at any 
length in support of this patriotic claim, which he seems to 
found chiefly on the perfection of the Howietoun esta- 

~ blishment, and the success of the system of Govern- 
ment supervision under which the Scottish herring trade is 
carried on. His eulogy of these twe institutions is quite 
justified by facts, and there can be little doubt that the 
value of the fisheries of Great Britain, in proportion to 
the total population and total wealth, is greater than in 
many other countries. But there are other matters pertain- 
ing to. fisheries in which the pre-eminence of Great Britain 
may well be disputed, and has been disputed very fre- 
quently of late years. The scientific study of the sea-fish- 
eries, and the application of the results of such study, have 
a undoubtedly been carried out to an enormously greater ex- 
tent in other countries than with us. The reproduction of 
the cod was first investigated in Norway ; oyster-culture 


as understood in Holland and in France is still unknown 


in Britain; and the órgaffised scientific investigation of 
fishery matters, whith has been commenced by the Scot- 
tish Fishery Board and is &bout to be instituted by the 

' Marine Biological Association in England, hag been, as 
Vor. xxxv.— No. 902 
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it were, forced upon us by the examfble of the United 
States. Perhaps no American salmon-hatchery is quite 
as efficient as the Howietoun farm, but the extent of 
piscicultural operations applied to Salmonidse in the 
United States is certainly greater on the whole tiffin in , 
Britain. This is not the occasion, however, for 2 com- 
plete comparison of Great Britain with other countries 
with regard to pisciculture. The history of Howlétoun 
shows how greatly Sir James Maitland, by his individual 
energy and enterprise, has advanced the art of breeding 
Salmonids, and we have to notice shortly some of the 
most interesting parts gf his book. ə å 

Before considering particular points, we Ipay remark 
that the “ History of Howietoun” is a book that can*not . 
only be referred to with profit, but read with er 
The author’s genial individuality has an interest of its 
own, and his pages are full of suggestions of healthy, 
cheerful, energetic out-door life which make them pic- 
turesque and refreshing. The use òf the plural “ova” 
as a Sjngular seems to be common among pisciculturists, 
and it is a pity that this small blemish was not remedied 
in the proofs. n 

The greater number of the ova hatched at Howietoun 
are from Loch Leven trout kept in ponds at thefarm. Ova 
are collected from wild Salmo salar taken from differen 
Scottish rivers, and small numbers of ova of S, Jario and 
S. fontinaks are dealt with, but the greatest @mount of 
space and attention seems to be devoted to S. levensusts, 
In the account ôf the “egg harvest” some interesting dis- 
coveries aré mentioned which show a constant relation 
between feeding and breeding. If the fish are highly fed 
at an early date in the year, they begin to spawn earlier ; 
the food used for this purpose is Pecten, and if this is 
given early in February, maturity is reached early in 
November. To obtain the eggs for the hatcherp the 
females are stripped over large earthenware milk-plates, 
intg which the ova fall. About 14000 ova dre stripped 
into one pan, and these can usually be impregnated by 
the milt of one male. After the milt has been added, 
only a tumblerful of water is poured into the pan ; the 
eggs are then left to impregnate for 30 to 45 minutes, 
The ova, when first shed, are soft to the touch and in- 
clined to adhere together; after impregnation they feel 
hard, and separate easily. The next process is to pour 
the ova into large pails full of water, which are held imf* 
mersed in one of the inlets to the ponds, so that fhe milt 
is washed away ; the ova are then carried in the pails to 
the hatching-house. * A 

Collecting ova from fish in the wild*state is a much 
more laborious process than from thé fish in the ponds, 
and Sir James advocates strongly the advisability of 
Fishery Boards building proper ponds in which to retain 
tRe gravid fish until ripe. At Howietoun 20,000,000 trout 
(presumably levenensis) ova can be produced at a cost 
of little over 10097. a year. 

The accompt of work in the hatching-house would 
natürally follów that of the egg-harvest, but the chapter 
on packing has been inserted between them. The work 
in the hatchery is described in detail. The eggs are 
pdured with a glass measufe over the centres of the glass 
tubes forming the grille, and afterwards dressed into 
regular rows by “ feathering,” an operation rmed by 
girls, as the eggs at this stage are easily killed by, too 

e 
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í much handling, afd a trained grt! can give the shght 
motion which is required to the eggs withoat actually 
touching them with the feather at al. Each box is en- 
tered by a number in a book, and a record of the number 

. of deàg eggs daily taken from it is kept on a printed form, 

and afterwards entered in the same book. Two giris only 
are employed in attending to all theghatcheries at Howie- 
toun. The stage in the development of the ova between 
the formation of the blastoderm and the appearance of 
the eyes is called the“ spectacle ’ stage, and the health 
of the embryo can be estimated bycertain sighs at this 
period; byt the description give» of these signs is not 
easy to follgw. Upto theeye stage the ova are very deli- 
caté, but as soon as the eyes appear the eggs can be 
hgndled, and this is the best age for packing for the An- 
tipodes. Eggs for America or Europe are packed at a 
later period, when red blood has appeared. When the 
eggs are ready to hatch, the grilles are taken out, the 
boxes cleaned, and the eggs are emptied off the grilles on 
to the bottom of the box The depth of water in the 
boxes containing the alevins is only 3 inches The alevins 
congregate 1n dense masses in the corners and against the 
sides of the hatching-box, and th» motidh of the pectoral 
fins causes a continuous current to descend downwards 
through the mass, When the yolk-sac is nearly absorbed, 
the fry are fed with food prepaiec from fillet af beef or of 
horse, and,yolks of hard-boiled eggs. The foodus made 
into paste in a mortar, and rubbed thrpugh “‘feeding- 
spoons” of perforated zinc into the hatching-bor. 

. Next folléws an account of the method of despatching 

living fry. These cannot travel fer more than twenty-four 
hours, and they are sent in tanks quite full of water, as 
motion of the water exhausts the fish at this stage. . The 
greater number of the fry, after a short time in the hatch- 

ing-house, are placed in ponds constructed o: wood, 100 

feet in length, where they remain throughout the summer, 
and where they are fed daily by aand for the whole time. 

It is stated that 100,000 trout eleven months old would 

consume between two and three horses a weet. 

A congjderable amount of scocking is effected with 
yearling trout, which are carried in conical tanks. 
The fish must be starved some days before being de- 
spatched, as, if placed in travelling-tanks when fully fed, 
they rapidly make the water foul In the bottom of the 
“Nid of the tank is an inverted cone perforated with holes 
and fillÉd with ice; this keeps a constant temperature, 
and promotes aération of the water. Two-year-old, and 
even larget, trout are also sent oit? these are placed in 
larger tanks, provided with small wheels, but constructed 
on the same principle. j 

Ip Chapter III. an elaborate account is given of the 
methods of packing Ova. The ürst operation isto trang- 


fer the ova which are to be packed from the grilles to. 


peach netting stretched on squa-e wooden frames. This 
step is carried out in a specially constructed sink, through 
which water is kept running. ‘The ova are @mmied from 
the grille into a wooden box, from which ther pass info a 
leaden basin with a narrow bottom. One cf the frames 
is then floated in the sink, and a glass measure contaip- 
ingelloO eggs is used to measure the eggs from the basin 
onto the frame. The frames are placed in the packing- 
room in piles, one pile foreach box. Next georning fhe 
frames are examined, so that anr egg with an ill-developed 
. . 





e 
embryo may be pickzd out. Then,a square of swan’s- 
down, contained in a special tray, is placed over the eggs 
on the frame, and, the two being suddenly reversed, the 
eggs rest on the swan’s-down without altering their relative 
position; tbus each egg lies separately oy the swan’s- 
down. The frame is removed, and the square of swan’s- 
down with its burden placed in one of the travelling- 
trays. Above the eggs is next placed a square of felted 
moss (Sphagnum). Above the moss is placed another ` 
layer of swan’s-down carrying a layer of eggs, and then 

"another layer of moss, and so on, till the travelling-tray 
13 filled. The bottom of the travelling-tray is made of 
perforated zinc, and before any eggs are placed in it, the 
bottom is covered with a thin layer of moss. The eggs 
thus rest on swan's-down, and are covered with felted 
moss, a layer of which also forms the lowest and upper- 
most layer of the tray when full. For journeys to tbe 
Continent or America, unbleached lino is substituted for 
the swan's-down, because swan's-down retains so much 
carbonic acid that advanced embryos are asphyxiated. 
For the Antipodes, an extra precaution has to be taken: 
a thin Jayer of moss is inserted between the layer of un- 
bleached lino and the eggs, sp that the latter are in con- 
tact with the moss above and below. The travelling-tray 
is 10 inches square end 2j inches deep.* The trays are 
packed in an inner box only # inch larger than them- 
selves, and this is placed in an outer box 4 inches deeper 
and 3 inches wider than the inner. Between the two is 
a layer of sawdust. The outer box or case measures 
I foot 4 inches square, by 1 foot 10 inches deep. This is 
the method of packing for short journeys witbin the 
United Kingdom. The boxes for foreign'consignments 
are larger, and oblong in shape; there is a sawdust 
space as in thesboxes already describejl, but the trays are 
separated by means of charred fillets, so that an air-space 
surrounds each tray: above the pile of trays is a large 
ice-tray, which occupies the whole of the top of the box. 
Ova can be safely kept in one of these boxes during a 
period of sixty days. i 

In the chapter on “breeders " we have an account of 
the most unique feature of the Howietoun establishment, 

—the feature which'entitles the place to be called a fish- 
farm, and not merely a hatchery. Salmon and trout 
eggs have been artificially fertilised and kept in hatch- . 
ing-houses by a great many pisciculturists, but never 
before the institution of the Howietoun system has a 
species of Sulmo been treated after the same method 
which is applied by agriculturists to domestic cattle. Sir 
James Maitland may be said to have domesticated the 
Loch Leven trout. He keeps them in a system of ponds, 
where they are placed under mare favourable conditions 
than they meet with in the wild state, where they are 
supplied with a constant abundance of food, and are pro- 
tected from enemies. The Howietoun trout have been 
rescued from the battle of life and subjected to the in- 


fluences of cultivation and artificial selection. A flow of 4 


5,000,000 gallons of water per diem is made to support 
a stock which produces 20,000,000 ova annually The 
i original stock of breeding-fish was raised from eggs taken 
‘at Loch Leven in 1874. As the fish,grew older the sue 
of their eggs increased, the fry from these ova were 
bigger and stronger each season, and it became evident 
that thep ova of old trout were much the mest valuable. 


i 
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Time has not yet shown whether the new generation of 
breeders raised from selected ova of the largest trout, in 
their turn produce still finer ova and fry, but there can be 
little doubt thatthis will be the case. 

The history Kf the gradual improvement of the pisci- 
cultural apparatus given in Chapters VIII. to XVII. is 
extremely interesting. A detailed account is contained 
in these chapters of the increasing amount of stock, and 
of the hatching operations in succeeding seasons, But 
enough has been said to show the character and’ value 
of the first part of the work. The second part will contain 
descnptions of the experiments which have been made 
at Howietoun since the establishment, reached its present 
complete and efficient condition. Je D s 
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eHARMONY AND COUNTERPOINT 
Elements of Harmony and Counterpoint. By F. Daven- 


port, Professor of Harmony, &c., Royal Academy of 


Music. (London: Longmans, 1887.) 

WEARS ago, when the laws of musical sounds, like the 

laws of Nature before Newton, lay hid in night, it 
was not unusual for clever and ingenious writers on music 
to invent what thef called “ systems of harmony.” They 
found certain combinations and progressions in use by 
by the best composers, and they conceived it to be their 
duty to explain, or account for, or justify these by some 
kind of imaginary natural principles, more or less fanciful, 
which they conjured up out of their inner consciousness, 
to fit the case. But, unfortunately, these writers widely 
disagreed among themselves as to the principles on which 
their theories should be based, and the result was such a 
mass of contradictiom and confusion. that tfe very name 
of theoretical harmony became a by-word and a scandal, 
until the Newton of musical acoustics, Helmholtz, arose, 
and, by explaining the real nature, of musical sensations, 
swept away these fanciful inventions into deserved 
oblivion. . 

Among these systems, however, was one, published in 
1845, by a Dr. Alfred Day, which had the great good luck 
to be admired and patronised by no less a personage than 
Sir George Macfarren, the Principal of the Royal Aca- 
demy of Music. So far as we know, this admiration has 
not been widely shared by musicians in general ; but it 
would be idle to ignore the great weht that such an 
opinion must carry, and it is this, no doubt, that has pre- 
served for Dr. Day’s work an existence which might 
otherwise have terminated long ago. 

It i& natural that Prof. Macfarren should wish thig 
system followed at the famed institution over which he 
presides, and the little book before us appears to be in- 
tended as a cheap manual for the purpose. No one 
need object to this, for, when it comes to the practical 
teaching of harmony, it matters little whose system 

wf followed so that the orthodox forms of writing 
are taught and recommended. That system is the best 
which renders this knowledge easiest to acquire, It is a 
feature of Dr. Day’s book, that he lays down strict laws, 
pretty copiously and speremptorily, as to what ought or 
ought not to be done, and Mr. Davenport has consfien- 
tiously carried out this plan. His work bristles through- 
out with such" rules, dnd we may safely say that f$ any 
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student can succeed, either with or without the professor's 
help, in mastering them, he ought to be competent to 
write very good harmony. If he is of an inquinng mind, 
and wants to know wy he is strictly enjoined to dgfso 
and so, or strictly forbidden to do so and so, he should 
postpone his cunosity till he has finished his academical 
course, and in the meantime be content with the Dicta*of 
Doctor Day. « | 

We must do Mr. Davenport the justice to remark that 


he has added to the work an original feature of his own 


which 1s worthy of all prýjse, namely, the, combigation of 
counterbotni with harmony-teaching. It is the general 
custom to give the harmony examples in the form ef 
pianoforte chords, and this produces the anomaly that. 
when rules have to be stated affecting the motion of certain 
notes, anidea of part-wnting must enter which 1s somewhat 
foreign to the general system. Our author has taken the 
bull by the horns, by requiring the student ab initio to 
write hig harmony in separate pa[ts, putting each part on 
a separate line with its proper clefs. This 1s an excellent 
idea. Counterpoint is the highest and most perfect style 
of musical writing, but 1t has been much neglected in late 
days, and Mr. Davenport has hit upon a happy mode ot 
encouraging its cultivation, which cannot fail to benefit 
his pupils. 





e 
PEARLS AND PEARLING LIFE 


Pearls and Pearling Life. By Edwin W. ‘Streeter, - 
F.R.G.S. (London: George Bell and Sons, 1886.) 


THE book before us, according to the preface, and as 

far as we are aware, is the only work in the English 
language which is entirely devoted to the history ,of 
pearls. The introductory fhapter is immediately fol- 
lowed by one which gives a brief historical aecoym of 
pearls in connection with India, China, Persia, Palestine, 
Egypt, Ancient Greece and Italy, and Europe in the 
Middle Ages. This is succeeded by a résumé of the 
ancient ideas respecting the origin and supposed m@dicinal 
qualities of pearls, and by a few words on “ breeding” 
pearls. The next chapter treats of the different kinds of 
pearl-forming mollusks, both marine and fluviatile. The 
writer then gives an account of the true mother-of-pearl 
shell, descnbing its geographical distribution, the affer- 
ent varieties, its structure, the parasites found within the 
shells, afd their externaleenemues, their method of getting 
rid of extraneous substances (stones, small shells, &c ) 
accidentally introduced within the valves of the shell, and 
the uses to which the mother-of-pearl 1s put The sixth 
chapter, although headed “ The Origir and Formation óf 
Pea ls,” also refers to the different kinds, such as bonton 
pearls, darogue pearls, and cog de perle, the mode of 
life of the oyster, the positions in which pearls are found, 
&c. It also ts “of the qualities which regulate the 
value ef pearla.¢ The next chapter gives a short account 
of the Sooloo Archipelago, the natives as pearl-divers, 
and their method of dredging. Then follows a good 
description of the fisheries of North-West Australia and 
Torres Strait, and this is succeeded by, an interesting 
chapter entitled “ Pearling Life at the Present Day,” which 
1s practically iptive of pearlihg expeditions rhade by 
Mr. Streeter’s vessel, the Sres Pas Sair, from Singapore 
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to. the North-West Australian coast and the Sooloo OUR BOOK SHELF ° 
Archipelago. 


Chapter XI. is devoted to a concensed account of the 
petri-fisheries of Ceylon and Southerr India, and this is 
followed by a résumé of what is known respecting the 
fisheries in the Persian Gulf, the Red Sea, on the west 
cohst of North America, and at fhe West Indies. Pearls 
produced by shells which inhabit the ravers and lakes 
of Great Britain and foreign countries are described 
in Chapter XIV., and the artificial 2roductian of pearls by. 
the Chinese is here to. The different kinds 
of coloured pearls, and the mollusks which produce them, 
mre then treated of. In the succeeding chapter the most 
famous pearls of both ancient and modern times are re- 

“counted, and the immense sums at which some of them 
were valued are stated. Chapter XViL gives the history 
of the remarkable cluster of pearls kncwn as “the great 
Southern Cross pearl,” which was exaibited in the West 
Australian Court of the. Colonial and Indian Exhibition, 
and valued by the owners at 10,0004 The next ‘and con- 
cluding chapter is devoted ta the value of pearls, and 
shows how.their worth has varied if this country at 
different periods from 1671 to the present time. 

A map is then introduced showing the principal pearl 
ing regions. In an appendix, the works bearing on the 
subject which have been cansulted by the author are 
enumerated, and a full index completes the volume. 

Mr. Streeter has brought together # large amount of 
informatiorfwhich will be of interest to the general reader, 
for whom especially, and not for the scientific, the work 
has been written. The mos: original material is com-’ 
prised in the part extending from the seventh to the tenth 
ehapter. The chapter devoted to the Sooloo Archipelago 
captains some details which, although interesting in them- 
selves, are rather foreign to the subject of the work. The 
samp pbservation -applies to the accocnt af the constella- 
tion Crux Australis, or Southern Cross, introduced ‘in the 
seventeenth chapter. l ! 

As far as we have noticed, the various opinions and 
statemfnts set forth in the wark are mostly accurate. It 
may, however, be questioned whether "there is per- 
haps no instinct implanted m the human breast more 
powerful than the love of admiration." far is not that of 
self-preservation supposed to reign supreme? We would 
poins out that the term Lams/librasckiaia is now super- 
seded by that of Pelecypoda, and with good and sufficient 
reasons is adopted in the latest «nd best manual on con- 
chology. Thesbathymetrical range of bivalves far exceeds 
the stated limit—200 fathonrs—specimens having been ob- 
tained by the Challenger and other deep-sea exploring ex- 
editions in depths ranging as low down as 2900 fathoms. 

,The book is printed in good legible type upon tened 
paper, but the pictorial portion mars the rest The plates 
illustrating the Malleus, the Meleagrina, the Unio, the 
Pinna, the Strombus, and the Teri are simply 
execrable. They are printed upon a fi black ground 
(one almost expects to see “ Sacred to the memory of,” 
&c.), inclosed by a thin white Ene with ornamental 
corners, and seem to us'to have a most common appear- 
nce. We cannot see one redeeming feature in them, the 
drawing and colouring of the shells 5eing equally bad. If 
anothet edition is called for, fesh and sffCurate lllustra- 
tions should be provided. E. A,S. 





The Definitions of Euclid, with Explanations and 
Exercises, and an etre’ of Exercises om the First 
Book. By R- Webb, M.A. Pp. 48- (London: G. 
Bell and Sons, 1886.) 3 


THERE are some points in this Httle book which 
will make it a^ help in many cases, especially with 
backward and dull pup The explanations are clear 
and precise ; the exercises aré: very simple, and aim 
chiefly at insuring that the pupil y masters the idea 
involved in the definition illustrated ; and good diagrams 
are supplied. We are sceptical, however, as to the 
advisability of representing “each of two or more lines 
which are parallel to one another by two straight lines 
close together.? This is put forward as an assistance to 
the memory, but the assistance, such as it is, may be very 
dearly p 

The deductions at the end of the volume—three or four 
on each proposition of Euclid, Book I.—are n ly all 
very easy; they do not require any knowl of 
propositions subsequent to the ones to which they are 
attached. 


Berittelse om en Resa til Grönland. (“Narrative of an 
Expedition to Greenland.”) By Nils O. Holst. (Stock- 
holm: Norstedt und Soner, 1886.) 


Dr. HoLsr's object in visiting Greenland was to inves- 
tigate the phenomena of glacial &ction as they are 
manifested in the varied geological formations of the 
Arctic regions, and to secure materials which might help 
to elucidate many of the questions stil needing solution 
in regard to the Ice Age in Europe. 

Having obtained permission from the Swedish King to 
absent himself from his labours in connection with the 
Swedish Geological Surveys, and having been allowed by 
the Royal Danish Greenland Trading Company—generally 
very chary of granting similar favours—to make the voyage 
in one of thei ships, he embarked at Copenhagen on 
April 8, 1881, in the Peru, which fter thirty-nine days 
sighted the west coast of Greenland. Here he found 
himself suddenly brought into immediate contact with 
the i¢e-formations which he had come sb far to study, 
for the pack-ice, which is annually brought by the Arctic 
current to the coasts of Greenland between the months 
of March and September, was so unusually dense in that 
year that it required ten days’ cautious navigation to 
penetrate the ice—which, with a depth of 10 feet and 
more, was in many parts from 8 to Io miles in width— 
and to reach safe anchoring-ground. This was at length 
found at Smalle, in 61° 32’ N. lat, far to the north-west of 

ulianeháb, for which the Peru was bound, and there 

r. Holst left the ship and engaged a native boat, to 
carry him tô the æouth of Arsukfjord, and to the settle- 
ment of Tigssaluk, where he had the opportunity of 
examining several ofthe “ horse-shoe ” moraines described 
by Hornerup, and comparing the land and water ice- 

eets with their respective crevasses, glaciers, packs, and 
floes, besides making as complete a geological survey of 
the coast which he visited as time and circumstances 
permitted. In the course of these expeditions he ascended 
several of the characteristic so-called “ ssmazackor," 
or bare fjeld-tops, some of which are between 3000 and 
4000 feet in height On these isolated hill-tops were 
found, amo other plants, various Cladonias, Silengs,, 
Cetrarias, and Lurulas, besides lapponicunt, 
Nepkhroma arcticumt, &c. 

r. Holst was disappointed in his expectation of ex- 
amining the kryolite mines a£ Ivigtut, orders having been 
received from headquarters in Copenhagen that strangers 
should not be allowed to see the works, but he was able 
to determine the geologic&l character of the district, 
and the conditions under which, the mineral is found 


| AccKding to him, the predominant rock fs a grey, finely- 


L 
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granulated gueiss, in some places impacted er with 
E sandstone into a tolerably dense itic breccia. 

some points the kryolite is found in direct contact with 
the granite, at others pegmatite is inte between the 
two, while here and there this mineral is embedded in a 
granitic ivigtige. 

Great interest attaches to Dr. Holst’s observations on 
the nature and appearance of the so-called “ kryokonite,” 
in regard to whose origin the most opposite views have 
been maintained. According to the writer, who mainly 
agrees with the opinions held by Danish geologists, this 
substance 1s n more nor less than moraine mud ; in 
sup of which view he gives the result of the careful 

yses made, independently of one another, by Profs. 
Lassaulx, Zirkel, and Svedmark, who agree in maintaining 
that kryokonite contains nothing but the ordi con- 
stituents of the native rocks. "The evidence supplied by 
these and other carefully-conducted microscopical inves- 
tigations. is, it would ap , 80 conclusive as to the true 
constituents of all kryokonites, that it has considerably 
modisied the views once held by Baron Nordenskjöld and 
ee at one time maintained the cosmic origin of 
these ies. In point of fact, Dr. Holst’s observations 
of this substance, of which he collected various speci- 
mens between Kipi , in 61° N. lat, and IIl i 
65° 25' N. lat., seem to show that the kryokonite of Green- 
land differs in no way in its nature from the loess of 
Europe, of which it may be considered as the Arctic 
.analogue. $ R 

During his four months’ stay in Greenland Dr. Holst 
visited various native settlements, and his descriptions of 
the numerous difficulties he encountered in securing boats 
and guides in the face of the Greenlanders habitual 
slowness and vacillation are not without interest, but the 
great value of his narrative depends upon the care and 
clearness with which he has recorded the results z his 
scientific investigations. In these culars, indeed, 
geologists will find that he hasably fulfilled the purposes 
of his expedition, and there can be no doubt that the 
results of his diligent study of the varioug processes by 
which glacial action 1s manifested, and the effects whi 
it'produces, will prove of the greatest use ih contributing 
new materials towards the interpretation of various 
problems connected with the Ice Age in Europe. 

A chart of South Greenland, drawn by C. J. Kjellstróm, 
on which the inland ice-beds are marked in green and the 
habitable land in white, enables the reader to follow the 
track of coast explored by the writer between Holstenborg, 
in 66° So’, and Kipissako, in 61? N. lat. 


The Handy Natural History. . G. Wood, Author 
of “Homes without Hands." ith 226 Engravings. 
(London: Religious Tract Soclety, 1886.) 


Mz. Wood is so well and so widely mnow for his many 
popular books on natural history, that the present one 1s 
sure to be welcomed by a large number of readers. The 
illustrations as a rule are most excellent, and care has 
been taken to make the text as simple as possible for 
evenejuvenile readers. The chapter on the monkey tribe 
is one of the longest and most varie Pon the book. 
Mr. Wood is very careful to state in his first page that 
between the lower animals and man there is a great gulf 
fixed which neither can Mr. Wood does not seem to 
see that the question which has been widely ventilated of late 

is not whether there is a great gulf now, but whether 
there was onginally any gulf at all. It is not necessary 
that this question should be discussed in a book intended 
chiefly for juvenile readers; but in the absence of a di 
cussion, the statement ta which we referis one whi 
had better not have been made. 

There is no index to the book, but at the beginnjng of 
it an alphabetical list ofeanimals mentioned is given, 
which practically serves the purpose of an index The 

x * 


By 


: 


number of animals mentioned may be ghthered from the 
fact that the list occupies seven pages of closely-printed 
type in three columns. 


Hand-book of the British Flora. By George Bentham, 
F.R.S. Fifth Edition. Revised by Sir J. D. Hobker, 
F.R.S. (London: L. Reeve and Co., 1887.) . 


IN the preface to the fifst edition of this book the author 
explained that he had often been asked to recommend a 
work which should enable persons having no previous 
knowledge of botany to name the wild flowers they might 
er in their countrg rambles. His object in writi 


is “ Hand-book” was gmply to meet this d an 
experience has shown that it is well adapted for its 
purpose. Sir Joseph Hooker, we: need hardi say, has 


revised his late friend's work with ect tact and judg- 
ment, adding considerably to its value by bringing it inte 
accordance with the latest knowledge, without i 
any essential changes. Mr, Bentham held that previous 
writers on our indigenous flora had exaggerated the 
number of distinct species. His opinions on this subj 

Sir Joseph Hooker thinks, should not be dismis 
hastily? since they were the views “ofa master of 
systematic and descriptive botany who collected and 
studied a large proportion of the prevalent forms of 
British plants in a living state, not only in our three 
langdoms, but- in France, Scandinavia, Russia, Germany, 
Switzerland, and Turkey.” . $ 


The Zoological Record for 1885. Being VoL XXII. of 
the rd of Zoological Literature. Edited by 
Je Bell, MA, &c. (London: John Van Voorst, 
1886.) 


BEFORE the close of 1886 the record of zoological literature 
for the year 1885 was in the hands of those interested in 
zoology, and the editor is to be warmly congratulated on 
this result. The difficulties in the way of such a result 
are very great; on the pr occasion they have been 
overcome, and we confidently trust the same may be 
the case for the future. eThe recorders have accom- 
plished much, but they would be able to do- more 
if the writers of-scientific memoits would dksistvin so 
desirable a cause and promptly send to the editor copies 
of their writings when first issued from the press. of 
the recorders seem to have done their share of the work 
with care and discretion, though to some the liom’s share 
has fallen ; the largest contributor being Dr. Sharp, who ` 
records all the Insecta with the exception of the Neuro- 
pen and the Orthoptera, which latter groups are recorded 
y Mr. McLachlan. The large p for so many years 
recorded by Dr. von Martens is now divided between e 
Prof. W. A. Herdman and Messrs W. E. Hoyle and G. 
R- Vine. Dr. P. Bertkau records the Arachnida, including 
the new species and era for 1883 and 1884. Numerous 
corrections and additidns have been made in the list of 
works consulted, and this list now forts a very useful 
work of reference to the scientific publications of the 
world. To the records of the Mammalia and the Birds 
short introductory paragraphs are added, a practice whtch 
we would suggest to the other recorders. It is very 
expedient that they should follow this example, for, short 
though these paragraphs are, yet in them the reader gets 
some hint of what has been done in the group for the 
year. The Zgological Record Association is again able to 
recosd grantséof 100/. each from the Government Grant 
Fund and the British -Association, and one of Io. from , 
the Royal Irish Academy. Although these money grants 


arg extremely well of, we much regret 
that so valuable and a publication shoyld 
be to a n them, and we 


extent M pes u 
wowld fain hope to see the list of subscribers greatly 
increased. “= t -> 
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LETTERS TO THE EDITOR ; 


[The Editor does met hold himself respon e for opinions ex- 
pressed by his correspintients, Neither ccm ha undertake te 
eurn, or to TEIA the writers =f, rzjecied mant- 
Ke No notice is taken of anenymon. communications. 
[The Editor urgently requests correspondents zo hach ther letters 
as short as possible, The Pressure om kii space is so great 
chat it is impossible otherwise to Mesure the ns planes (ven 
of communications containing interesting aud novel facts.] 
: . 


Lightning-Flashes 


THE brief note (NATURE, vol. mom, 
of the obagrvations of Herr Leyst, ef 
tory, on the anomelous forms of li flashes, suggests 
seweral confiderations relating to this class of phemomena. 

Leaving out of view the exceptional and anomalous phenomena 
ef slow-moving (ball or globuler) lightning—which are 
difficult to correlate with any purely electrica manifestation—it 
is questionable whether it is possible for th= observer to de:er- 
mine the direction in which the electrical current moves. In 
ordinary cases the velocity of the electrical dizharge 1s so 
and the duration of the luminous flash is so brief, that it Is im- 
possible for the unassisted, eye to determine the direstion of 
motion. . 


According to the een of Prof. Rood (American 


Journal of Science, series, vol. i p. 15 4871; also idem, 
vol v. p. 16 1873), the duration of lightning e- varies from 
1/1600 to vise &second. Even the maximum duration of 1/20 
of a second 1s probably too small to be naed by the unaided 
human Hence simple observation meens of the eye 
cannot determine the direction in which the electrical current 
mores. 


e 

It is nefertheless trie that the eye seems to perceive the direc- 
Hau [of motion df the Inminous tract from one point of the 
cloud-covered gky to another. But this seering recognition of 
direction mst be an illusion of judgment besed upon our inter- 
pretation of the phenomena presented to tke t. In these 
cases, our judgment of direction of motion seers to be dependent 
,upon two considerations :— 

A When the flash bifurcates or forks. weimagine (probably 
the analogy of a ruptured projectile) that the electrical 
a the diverging'branches. 

(2) But the more co nmon csse of ill .of judgment fn 
relation to ‘the oe direction of motion of the electrical 
dischárge dtises from the difference of brightness of different 
portions of the luminous path ;' this gives rise to a difference of 
duration of the lingering visual impression om the retina. Thus, 
in the case of a flash several knlometres in leagth, one extremity 
will probgbly be much nearer to the observ=r than the other; 
and hen the light emanating from one ead will traverse a 
greater thine oF aporo ni atmosphere taan that emanating 

m the other end. This would necesmrily render one extremity 
of the luminous brighter than the other; and consequently 
the duration of the impression on the retina would be greater 
*» for one end than for the other : hence the flash would seem to reach 

the ené where the visual effect lingered lonzer at a later period 
than the other extremity. In other terms, tie jht produced m 
the luminous path is really generated sensibly at the same instant 
of time aloag its entire Tecta and the apparent direction of 
discharge is an Mlusion of judgment 
duration of the visual im , due to differences of brightness 
in different portions of the flash. It is evrlent that the refine- 
mgnt. of modern methods of measuring indefinitely small 
intervals of time might render the actual ion of motion of 
the electrical discharge appreciable to our senses. . 
With to the and i -hranching forms of 
htning- em, these are natural rest ts of electrical dis- 
through an interrupted and non-homogeneous medium. 
The enormous length of some flashes (eigit opten kilometres) 
indicates thet the mtervening non hom C acts. as 
an interrupted conductor. In such a medium rhe path of electrical 
` discharge is along the line of least resistance, which is the line 
of best induction, which is likewiso the linc of best conduction. 

In the atmosphere these lines afe, irregular and are perpetuhlly 

sififting, hence the of dischgrge may >e nrarly rectilinear 

at one time, bran at another time, ari even q eral 

at another time. JongaLr C 

Berkeley, California 


ing from the varying 


‘| council-houge, Every young fellow to be co 


‘ e 

THE quotation from M. Hirn in issue of January 27 
(p. 303) ts a few remarks. What may be the greatest 
length of a of lightning? Inthe 1843 I attempted to 
answer this question by -he following vise rios. 

My Inarya but had far-projecting eaves supported by h 
posts, some black, others white, and thus to damus, 
On the first appearance of a storm m a brick- oud It my 
seat near the tnreshold, leaning my head against the door-poat, 
and holding to my ear a packevenrononic se Among several 
flashes I noticed one nearly horizontal. It travelled northwards, 
and its thunder followed 54°4 seconds later. The thermometer 
being then at 19°C., I took that d of heat, from want of 

. better information, as oman heat of the whole trajectory, and 


. 85! giving RE thus 3437 metres for the velocity of a sound per second. 
hs Erbak Observa- 


gt a distance of 18:7 kilometres for the commencement of the 


It had begun before post A and ended beyond D. 
As they were near me, I took care not to move my h before 
m mith a small sextant the horizontal angle Deed 
and D. found it = 20° 30', and obtained thus 6760 metres for 


the length of flash, supposing 1t horizontal and perpendicular to 
my line of mght. “this result wes & minimum, because the 
angle was evidently too small, and because moreover the flash, not 
quite horizontal, had travelled obliquely towardeme. Idi€w the 
leiter conclusion also from what appeared to me a fact on this 
and on other occasions, vir my ear referred the thunder suc- 
cessively to different parts of the flash, If an 
&menuensis hed been at hand, I could have dictated to him at 
what beats of the watch the sound came from the direction of 
each post. It would then have been easy to get at least a rough 
estimate of the azimuth in which the flash travelled, and conse- 
y its real length. In a similar way I measured on another. 

y a Hash more than ten times longer. I hive not put down its 
particulars, because suchan enormous result made me fear some 
musteke in time or angle. On my return to Europe, I mentioned 
these observations to the late F. Petit, then astronomer at 
Toulouse. Ho subsequently informed me that he had measured 
two fiashes of ming, one 13 and another 17 kilometres long, 
Should you pub foregoing note you may induce other 
observers to follow this line of Inquiry unproved appliances. 


ANTOINE D'ABBADIE 
Abbedia, Hendaye, February 2 





Dr. Modigliani's Exploration of Nias 


You have on two occasions given news of Dr. Elio 
M i's recent exploration af this remarkable and inter- 
esting island, I believe it will therefore mterest your readers 
uf I endeavour to complete such information. Dr. Modigllani 
ee ee and at the last 
meeting of our Anthro ogical Soci ve an«ble and hic 
account of his stat ie he and, ad QUT ce Me einer 
of the people ; be illustrated his communication with an.erhibl- 
tion of the rich and very complete ethnological and anthropo- 
L collections he has made. 

he natives of Pulo Nias are evidently Malesold, judging from 
the numerous in photographs taken by Dr. Modigliani, 
and yet they have peculiarities of their own ; and loo at the 
fine series of crania exhibited, one would sey that on a yan 
face a Papuan*skull gd been fastened. . Modighan found 
also some resemblance between the Nias people and some of 
-tho hill tribes of Sonthern India. No traces of stone or shell 
implements are found in use at Nias. The natives their iron, 
brass, and goie: from traders, principally Chinese, work the 
metals ves with a itive forge, axes Qafted 
in wooden, club-like as those of e Pope tribes), 
lance-heads, and swords: the former, usually barbed, recall the 
Celeban ones ; the latter are very like the sarangs of the Bornean 
Their shields are often heavy and cumbrous, coated 
th buffalo-hide, Bornean in shape ; they make besides 
curious iron helmets of a common Asiatic pattern. The swords 
are sheathed in,wood, and have in front a globular wicker Ote 
rotang basket, the aire of a big orauge, which contains curious 
and very various amulets, with which they never part willingly ; 
the handle is often carved so as to repr<sent a grotesque human 
fice. The Nias ple are inveterate head-hunters, and Dr. 
Modigliani owed one of their g y trophies whilst 
he was there, and ın spiri The h: 15 buried, and 
when the flesh has fallen off, skull is hung up under the 
2 man 
must hggt cat off at least one head—no distinction,is made of sex 
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or age ; after that, he wears as special badge a collar made of a 
polished section of the cocoa-nut palm stem with ends of brass. 
o about with a curious staff ornamented with 
ornaments are armlets of brass wire, bracelets 
cut out of Trid&cna-shell, and ear-rings of the same material or of 
metal, and b@ids. The clothes to be, and in the southern 
districts are stil, entirely made of beaten bark. 

Their idols are roughly carved wooden figures, and both they 
ind the still more piimitive carvings representing dead relations 
vividly recall the idols and the Xarmars of the Western Papuans. 
Each village has its chief, and usually war to the knife is wagi 
between one village and the other. This renders a thorough 
ploration of Nias far from easy. 

r. Modiglianı certainly lost no time, and did his very best ; 
and although quite new to such explorations, in a very short time, 
with rare en and verance, surmounting many difficulties 
and not slight dangers, he has succeeded in bringing home most 
interesting and ample information on the people, extensive 
ethnological and anthropological collections, important zoologi- 
cal senes, and a most interesting sample of the local flora, 
amongst which are some new species of the singular ant-plants 
(Hyan rodia) now being illustrated by Dr. Beccari = 

must say in conclusion that I do not know of any traveller 
so young and inexpenenced who in so short a time (Dr. 
Modigliani was absent from Florence altogether just eleven 
months) has succeeded in doing so much and so well. 

Henry H. GIGLIOLI 

Royal Museum, Florence, January 22 


The women 
brass ; the 





*' Lepidosiren paradoxa ” 


ZOOLOGISTS will be interested to hear of the capture of a fine 
specimen of this the rarest of the Dipnoi Only a few weeks 
ago I received from my friend Dr. J. Barbosa Rodriguez, the 
learned and energetic Director of the Museu Botanico do 
Amaronas, at Manaós, a very fine specimen of the Lepidesiren, 
captured some time last A in that neighbourhood. This 
specimen is well preserved in alcohol; it measures 85 centi- 
D in length, with a girth behind the pectorals of 28 
centimetres. opening it I found that it ıs a female, the 
ovaries heing well laden with well-developed ova ; unfortunately 
the alcohol had not geen let into the visceral cavity, and none of 
the gear organs ya ae condition to be successfully inves- 
tiga! ound the caidium panies large and thick. The 
body ıs cylmdrical, but quite flat along the ‘cboeniinal surface, 
where the scales are also bigger, thicker, and of a lighter colour 
The short candal region is much compressed. ere are no 
true median fins except the i ly 1ounded caudal, which 
extends merely as a slightly marked keel to about the middle of 
the back, The fin-1ays on the caudal portion are close together, 
bl and quite hidden by the skin; pectorala and 
ventials without traces of membranous edging and rays; the 


former are slender and compressed, the latter conical and con-. 


siderably stouter. The entire body, except the head ın front of 
the eyes and the paired fins, 1s covered with moderate cycloid 
scales—thicker, as I observed, on the abdominal cwirasse, ex- 
*tending from tbe chin to the anus and composed of about ten 
longitudinal rows of scales. Except sakeng tifis ventral stripe, 
which is of a whitish colour, the animal is generally of a dark 
brownish purple, with darker indistinct blotches. e double 
lateral line is dark ; it 1eticulates on the cheeks and around 
the ga These are quite rudimentary, and show under 
thee as a whitish spot; they remind me of the eyes 
of the two Gymuotur which I saw alive in the Insect House 
at the London Zoological Gardens last October. The 
branchial openings are very narrow, protected by a thick fleshy 
m there are no traces of external branchial appendages, 
indeed, even the internal branchig cannot be seen through 
branchial slit. 


ngnow, The mouth is terminal, 


the deep, 
un with -developed fleshy lips; there are two small conical 


vomerine teeth ; the maxillary and mandibular dental plates are 
very similar in sire and shape; fleshy pads fit into the spaces 
between the dental 1ııdges The tongue is thick, smooth, and 
fleshy, with a rounded point, Four branchial clefts can be made 
out on each side in the pharynx, the fourth 1s much reduced ; the 
thiee free branchial aches are fringed with conical papille. The 
palate and mucous membrang of the mouth is white afd quite 
smooth ; the pads along the dental plates are papi[lous d he 
anus is exactly 10 mil&metres on the left of the mesigl line ; it 





is 8 millimetres in diameter, and surrounded with a borderin deep , 
folds. I had forgotten to mention the nostrils: both pairs ae 
imside the mouth ; the anterior ones, just within the upper lip, are 
ovoid, transverse, without flap or valve; the postenor pair 
are situated just outside the hinder ridge of the maxillary gental 
plate, they are ovoid and longitudinal. ^ 

I need y insist. on the importance of the captuie of this 
new imen of Lepidosiren, far as I am aware, this is the 
fewrtk known; there afe, besides, Natterec’s two preserved at 
Vienna, and Castelnau's oùe in the Pais Museum. More recent 
exploreis have"uttealy faled to find any, altho an active 
search was made by several. Only recently I h from a high 
anthoiity the expression of a doubt as to the existence of sucha 
creature as the South American Lepidosiren | 

I may finally state thas evidently prompeed by hig friendship 
for me, Dr. Barbosa Rodriguez, seeing, as he beli distinc- 
tions in his specimen, sent a brief description toa Rio scientific 
periodical, naming it Lepidosiren gigitohna, this before for- 
warding the specimen tome. I have not yet seen his descriptiaa, 
nor am I in a position to decide as to any distincuon existing 
between this and the other three existing specimens. I can only 
say that I consider such a difference very unlikely I suppose 
that, like Ceratodus, Lepidosiren is liable to considerable mdi- 
vidual variation. Lastly, I believe it not unlikely that Lepido- 
siren may be on the veige of extingtion ; that would account for 
its rarity. Henry H. GIGLIOLI 
Royal Museum, Florence, January 22 

" 





The Coal-Dust Theory 


SoxE of the facts elicited at the adjourned inquest on the bodies 
of the twenty-eight ns who lost their lives in an explosion 
at Elemore pit on Descuaber 2 last, appear to have n direct 
bearing ufon the coal-dust theory, and are therefore worthy of 
being recorded. lt will be remembered that the inquest was 
adjourned until January 18, when it was re-opened; it was 
concluded on the following day. The verdict ofthe jury was as 
follows :— p 

“That Ralph Fishburn and others met their deaths by an 
explosion in the George Low Main seam, Elemore Colliery, on 
the morning of December 2, 1886; that the seid explosion 
occuned between the Daleway end and the grea:er; but what 
caused the ignition there is not sufficient evidence to show.’ 

One of the victims, named Luke, who afterwards diede from 
hus injuries, made a statement to the effect that a shot was fired 
in one of the main intake airways not far from the bottom of the 
doWn-cast shaft, at the instant the explonon took plte. The 
person who, according to Luke's sistement, ignited the shot, 
still survives, and denies having done so, although he admits 
having fired a shot near the same place a short time previoualy. 
Some of the experts, including the two inspectoim of mines, 
came to the conclusion that Luke's statement was the more 

robable; others were unable to concur with them in this, 
Fhe evidences of violence point to the place indicated by Luke 
as having been the origin of the explosion A good deal of 
discussion took place between some of the examining counsel 
and solicitors and some of the witnesses, as to whether coal” 
dust alone in the absence of fire-damp could originate aod carry 
on an_explosion, but nothing new was elicited in this respect. 
All agreed that there coud not have been any gas present at the 

int where the shot was said to have been fred. Mr. G. 
iké: Foster was ‘‘ quite of opinion that thete had been no gas; 
. . . he could not imagme in such an intake, with such 
ventilation, and such a po*ition, gas could accumulate for a 
minute." Mr Bell, the Inspector of Mines for the district, 

d :—‘‘ The ventilation throughout the pit was good. It wasa 
well-managed pit, and the last m which he would have expected 
an explosion to take place." Mr. W. M. Atkinson, the 
Asistant- or, sud :—‘‘ The explosion was confined to 
those of the pit least likely to contain gas, and where there 
was mostod dus. It was highly improbable that there 
waf any fre- p where the explosion origingted. Hoe once 
examined the place v hen the barometer was as low as 27°5 inches, 
and notraceof fire-damp could be detected." (The barometerstood 
aj 29 55 inchesat I a.m., two hours before the explosion.) '' He 
believed the explosion was entirely dug to the combustion of 
coal-dust in pure air, and that its ignition was caused by a shot 
fd by Johnson. A blown-out shot would not be necessery. 

frere had been coal-dust in the mige the explosion 
had gone; but wherever there was an absence of coal-dust, 
. . 
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, 
. there the osion ceased." The last stetement was not called 
in question by anyone, and stands unimpeached. 

ose witnesses who would not o tke length of saying that 
coal-dust alone in the absence of fire-damp had caused the 
expldion, had no explanation of their own to oder. The “‘out- 
burst ef gas" the cry which used to be so often adopted in 
similar cases, was not entertained by anyone in -h case. Some 
of the witnesses were unable to accept the coal-dust theory on 
eccotat of preconceived notions it; o.hers had read in 
certain statements which ed them from 


conclusion 9hat the*men had been kflled by c» ion, but, 

with the characteristic caution of men of the North, they 

refrftined from stating what it was that had exp.oded. 
.'GALLOWAY 


Cardiff, February 3 
e. 





Abnormality in the Urostyle of the Common Frog 


ATTENTION has recently been drawn to abnormalities in the 
vertebral column of Rana. (See Bourne, Quesrterly F. 
of Microscopical Science, January 1884; Howes, Anatemischer 
Anzeiger, 1 J 1886, Nr. 11; Lloyd Mcrgan, NAforse, 
November 1886.) e form of such abnormality is the addition 
of ae eral ad (tenth) vertebra. . 

I wish here to record the occurrence, in the sktleton of a large 
Rana aria, of an abnormal urostyle, bearing at its anterior 
end a larger (right) and a smaller (left) transverse process. These. 
are shown in the accompanying figures. Fig. 2 shows tendency, 


. 
in the dorsal ?noiety, towards a segtnentatian of the urostyle and 
and the ion of a supernumerary vertebra. The coccygeal 
foramink behind the trunsverse processes. . 
‘This case is interesting as showing an incompletely separated 
tenth vertebra, and as bringing an mmol Rina into relation 
with & normal Di omus. C. LLoyD MORGAN 
Univernity College, Bristol 





The Cambridge Cholera Fungs 


I HAVE read with much interest the correspondence on the 
AR ET 27 (p.295) In the new 
n my work on bacteriology, to be issued, I hope, 

before miny days, will be found the following statement :— 
“At a moe of the Physiological Societz, held Mgr T$ 
1886, at Cambri a prelrminary communication was e 
u the in ons in Spain, referred to in -he first edition 
this work. The observations made by Roy, Brown, and 
Sherrington rather tard, in the opinion of the anchor, to confirm 
Koch’s views. Comma-bacill were found to be present in some 
caset in enormous numbers, and the of their occur- 
rence led these observers to believe that they nust bear som 

relation to the disease. At the same time, as they failed to 
them in all cases, regarded the existence of a causal rela- 
' dón as not proven. They failed to Gnd the Naples bacterium or 
the small straight bacillus noted by Klein, bat tacy drew atten- 
tion to certain iar myoelium-like threads the mucous 
membrane of the intestines. These organisms, however, judging 
from a paration stained with methylene-blue which was 
exhibited at the meeting, appeared to the author to much more 
closely resemble some of the involgtion-forms of comme-bacill, 
flaments à masser baee. figured by Van Erme: gem, than 
anything else he seen. Yet aswurhing these iar structures 
to belong, as described, to ‘some species of Chrtridiacer, jts 
yery doubtfal sauces, they ean be conmdered tebe of “any 
significance. Methyleno-bÍue has been employed by Koch and 
bed . 


` the 


"were irretrievably 


z » 
others, including the snthor, for staining sections of the intestine 
from cholera cases, ani had they been constantly present, it is 
hardly possible that such striking objects could have been over- 
looked. we mast bear in mind that hyphom fungi. 
have been found occwxionally to occur sapro cally in the 
intestinal canal, as wel as in the lungs, pep tory meatus, 
and elsewhere. We nust, however, wait befofe a 
more definite opinion, mtil the Report of these observers is 
published in full.” 

This, I think, may =xplain Mr. Gardiner’s difficulty. Very 
probably the samt presaraHon was shown to him, as his second 





_opinion coincides with ths conclusion I arrived at lest May. I 


have now before me th= Proceedings of the Royal Society, No. 
247, and I am greatly pumled by illustrations, for they cer- 
tainly appear to represent a branching mycelium, and do not in 
the least recall to my mind the preparation which I had an 


opportunity of examining. EDGAR CROOKSHANK 
bourne, January 3I 


His Low 3arometric Readings 


Inte Note in Narur of December 16 (p. 157) you ob@erve 
that the barometric rending of 27 333 inches (reduced to seg- 
level) recorded at Octtertyre, P ire, on Jan 26, 1884, 
is the lowest observed by man anywhere on the surface of 
the globe. This, however, is not the case. The cyclone which 
on morning of September 22, 1885, swept over False Point, 
on the coast of Orissa, gave the lower readings 27:135 at the 

ing of the central calm, and 27'154 half an hour later 
(both readings reducec to 32° and sea-level). These readings 
are perfectly authentic, the instrument being ® Casella’s obser- 
vat standard (on Fortin's pricciple that has been verified with 
cutta standard mad 3s corrected to that standard, which is 
o'o11” higher than the Kew standard. Its elevation above the 
*ea, 20° feet, has been determined spirit-level ; and the 
obeerver, Mr. Workmza, is ane of the of those who keep 
ENDE meteorologic ister for this department. The above 
are lowest of a series of readings, taken at intervals through- 
out the storm, which wes -hen travelling at the rate of thirteen: 


remembered ‘as that in which the 
settlement of Hogkeyt aix mules to the north of False Point 
lighthouse, t er wit? cs inhabitants, wis swept away by the 
storm-wave accompanying the cyclone. At False Point station 
the water rose 22 feet above mean sea-level directly after the 
of the storm centre. The country inundated lay to the 
north of the lighthouse, and isa low-lying alluvial tract from 4 
to 5 feet above mean sea-level, intersected by a network of salt- 
water tidal creeks. " 
` The destruction that ensued was very gieat. Including the 
small settlement of Hcokeytollah, some two thousand house- 
holds were swept away, representing a loss of from mx to ten 
thousand -ouls. Crops valued at‘ten lakhs of rupees (100,00X.) 
i ed and lost; the wells and tanks of 
n me a mere rendered unfit for use; and about 60,000 
acres of land rendered mfit for cultivation fortwo or three years 
to come. Bat even this is very small in comparison with the, 
destructive effocm of Calcutta cyclone of October 5, 1864, 
and those of the Back j cyclone of November 1, 1876. 
Henry F. BLANFORD 
Indian Meteorologica Office, Calcutta, January 6 





Magnetic Theory bs 

Mg. WATSON asks, What is the physical evidence in favour 
of the existence of A, E, C, and a, B, y? With to the 
former the evidence, derived from the permanence of the mag- 
netisation iñ a small piece of & hard steel 
almost conclusive ; while the following consi 
strongly in favour of a, 3, 7- 

To e the mechanical force and couple acting on a 
magnetic element placed in a ic field in air, we treat it 
as consisting of two equcl and opposite ery at par ether, 
and find the resultant af tke forces en two polen Jt ma: 
be proved without difienlty that the same,process may be 
to the mechanical force and couple, from magnetic 
causes, acting on an element withinethe mass of a magnet. In ` 
the first case we may, of course, employ either a, A, y, or a, 4, c, 
as the forges acting on a unit pole. But fh the second care we 


et, sems to me 
ion tells very 


us) exape if his velocity, v, is 
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must employ «, £, y, as defined in Mr. Watson's letter in your issue 

ot Jannis (p. 296). These mechanical forces cannot, I believe, 

in terms of the values of æ, 4, c, sw, », w, and their 

diner earl coefficients at the paint. This is & definite physical 

argument in faronr ofthe. cxistence:of aA; y, within a magnet. 
t. Moritz, Borne James C. MCCONNEL 


^ Phantasms of the Living" 


NOTHING in last week's notice of ‘‘ Phantasms of the 
a P gra me more than tho attention paid to our experi- 
results, The grounds of our own ence 1n them are 
(1) that the conditions were in many cases such as completely 
to exclude unconscious physical signs, and (2) that, if the success 
was due to frand, it was not fraud which the in failed 
to detect, but frand in which they must actively have shared. 
But, where the scientific presumption against new phenomena is 
so strong, it is best to tee caa: be drawn at 
which the evidence for them eu to be found convind 
that, t it econ iy i found convincing, it i Incomplete. 
while it ought to be sceptically approached—not with “the 
impatient scepticism which denies that such facts can ever be 
gab but with the cautious scepticism which perceives thet 
uire a very great deal of proving. The object of this 
ie ee is to urge the paramount importance of extendmg 
the area of t. This cannot be done without an amount 
of public spirit which it is very hard to evoke. The '' percipient " 
faculty, even though possessed in a high degree, is very unlikely 
to reveal itself spontaneously only hope of discovering it 
is that trials in thought- transyerence shali be very widely mads — 
which means that a large number of persons shall spend some 
time and trouble ig a manner which will often appear to have 
been fruitless. It is difficult to press this on anyone as a duty ; 
but it is at any rate worth while to pomt out how simple and 
rapid the process of experimentation may be made. Especially 
anxious em I that a great many pairs of persons should carry oat 
ments of the if my of your described‘m ‘‘ Phantasms,” 
PP. 9%, 33: If an your readers are willing to do this, 
sing, send me their names and the 
ey propose to make, to guard agamst 


any EDMUND GURNEY 
14 Dean's Yard, S. W., February 3 
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Uniferaity College, Bristol 


My attention has been called to a your issue of 
ths ee (p. 326), referring to this Co Will you kindly 
t me space to correct the statement therein, which is 


I some: impottatit panna, and-is: calculated 2s it 
stands, to injure our 

NO general folaction of che Kanen Gite Prolia has 

been made, nor is it contemplated. Notice to terminate our 

belisved that tore e them, es it was 

that more ad arrangements could be made in 

their departments without the quality of the instruction 

given. It is too true that the College greatly needs more liberal 

support than it has hitherto received, but efforts are 

made to procure it ; and as yet the Conuci have no mien- 


tion of the subjects hitherto taught, i 
i ie inis de 


lower of attainment then thate 
so many of their Professors. ALBERT FRY, 
Chairman of the Council 


University College, Bristol, February 7 





A Rule for escaping a Danger 


SUPPOSE a welr, AB, across a river, and first let it beat right 
angles to the direction of the current. Suppose a man in the 
stream.above the.weir, nearer to B than to A. Let O be his 
Papen ind OX a perpendicular, on, AB. Then he cannot 


ge ae ree 
OB 


stream. If his full speed has this critical yalue, or if there is 
aniy üneertainty about his seicty, he must swim at right angles 
to 

The rule is obviously correct, for to escape he mast clear the 
nearer end of the weir, and must therefore exert his in 
fhe direction mentioned. Geemetry pats it clearly uce the 
stream to rest so that the weir is i advancing on tha man with 
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e 
Let P be the pit at‘which thegman is oveitaken, 


velocity s. 
then, if PN be perpen 


OP PN 

v 
so that P is on a conic for any given velocity. Varying 
will if the conic reaches the bank. e first to 


touches at the end C of the minor axis, and since CB is a 
tangent, the angle COB iWright Also now : 
2:x = OC:CB= BX: OB. 

Ji RAE imnts: Across the, diver, tie direction oboe i 

sull at right es to the line joining O to A or B. 
swimmer must decide, bydooking in both directions, to which 
bank to direct his efforts. | The locus of pojnts for which both 
directions give the same is, to axes fhe middie 
of the weir up and at right angles to the current, of te form 
(Px — aaby + P'x)(y*a — akxy + ab) = B(x? — ay, 
2 having cusps at A, B. 
rule fails if the change of velocity as one approaches the 
benk be considerable. One would then strike more across. 
If one were being charged by any insensate object, the rule 
would of course apply. FRANK MORLEY 
Bath College 





Abnormal Cats’ Paws 


IN reference tp the recent articles in NATURE on six-toed 
cats, allow me to remark that the experiment about to be tried 
on one of the small wlands off the English coast has apparently 
cau niin: the village of Morriches Centre, on Long 

; where nearly all the cats have at least one supernumerary 
ghd ere currently called: an the place “ double- 


deis on all feet, 

footed ” os have & specimen showing the abnormalıty actly, 
Isay “ because there can be Little dodbt 

some Umea ¢ individual was introduced, which has ae 


the ancestor of all the ‘‘six-toed”’ cats in the 
E. W. CLAYPOLE 


ABNORMITIES in cats’ paws occur rather frequently in Massa 
chusetts. They are called mitren cals and are much in demati 
becauso they are considered to be good mousers. Tho fust I 
ever saw was a male yellow tiger, whose four paws had fro 
extra toes strongly dedopel A little stray fercula kitten which 
was brought up house fad two abnormal fore-paws with 
Gat ence ies to cach -e thero are go eee 
boushood with any a I was very anxious to see? Whether 
her young ones would inhent the shape of their paws from the 
father or mother cat, and whether some abnormity would also 
appear in the hind-paws. She had eight, and only one of them 
with four normal paws; all the others inherited from jhe mother 
the abnormal fore-paws, some even having five to seven extra 
toes, with perfectly developed claws and pads. I did not pay 
attention to the sex, but bronght one up on account of its stro 
bald, which fürned ot to, bea male, eud another for ita besar] 
ain which was a female. The old cat rested nearly a year, 
and Hen in had eight three times in succe-&ion, in April, 
Jons. and ober, and every time only one with hormsi paws. 

e mother is & pale tiger, and each one of the fm 
was differently spo , as I believe, had a different 
NE semblance ts the vaibu vision fo 

oar garden no attention to the sex, bat brought up from 
the pr 
male, and two others—the one 


strongest looking, which turned out to be a 

ected by a child, the other 
because it had seven extra toes. Both these were females. , 
ls H A. HAGEN 


*Harvard University, Cambridge, Massachusetts, January 5 


The Cross as a Sun Symbol 


6 cross as a sacred symbol dates from the earliest 
universal. It occurs upon the monuments 
prunitive people from China to Yucatan. 

Pe maoy, pate. tae eee of; instances it 1- used as a 
bol of the san. One of the oldest and most widely occur- 

ring forma is the cross with crampeas turned to the right or eft, 

the swastrée and sowpastrha of India, the ‘‘ Thors hammer” of 

Wastern guum Prot. Max Müller thinks that the sparta 

reprelents! tf vernal san, and is hence an egnblem of life, 
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x 
health, and creatife energy (Schliemann's '* IIioz," p. 348). Mr. in the curious little habitations they erect, about the frontier 


Edward Thomas (thid ) believes it to have arisen. from the con- 
ception of the sun as a roling wheel. The Chaldean sun 
bol was first a circle, then a circle with an mscribed cross. 
symbol of the sun-god at Stppera is a small circle with four 

i rays, the four angles between being occupied by 
lines, and the whole circumscribed by a larger circle. 

The same bol occurs repeatedly upon the shell gorges of 
mound builders (Sécond Annual geport of tke U.S. Bureau 

of ology, plates liL, Iri, end lix.). The peculiar figure 
repeated upon the façade of the “House ef the Nuns” at 
Uxmal seeins to be a conventionalised círSie and cross with rays, 
The Moqui symbol for the sun m 2 Greek cros with a small 
circle at:the centre, in which are marks to indicate the eyes 
and mouth of a-fage (First Annus] epot of the U.S. Buresu 
of Ethnology, p. 371). It mn ‘o multiply ara ee 
important question is, How hes the cross come to a 
symbol of-the sun? — If anyone will observe carefully a lamp, 
r other bright light, with pertially closed eyes, tae answer will 
f obvious. The rays which appear to proceed from the lumin- 
ous point always form a cross of some kind. A little - 


menting will show that this appearance is due to reflection 
the ex and edgés of the eyelids. The sene experiment 
may be tried with the sun itself: if observed whea considerably 


above the horizon, squinting will be unavoideble. If the head 
is mect, the downward of the cron will be uffch the 
strongest, and the upward arm may be obsolete ; Sat if the head 
is thrown back, the arms will be nearly equal The evolution 
of the sun symbol seems to have been as follows: He was first 
‘represented by a circle or disk as he appears when near the 
horizon ; observations made when he wes shining brightly re- 
vealed the crossed ra This led to a combinaticn of the circle 
and crows. If this Wee orca ca ae B the Mags mit 
originally neither:a ro wh nor, as Burnouf poses, the 
ERU chick oer acentos elei ; bat it is 
.& modification ofthe circle.and inscribed cro. 

It is not claimed that the.cross has in every case originated in 
this way ; bu? since sun-worship is known to have been an 
almost universal form of primitive religion, and since the un- 
scientific observer would be sure to regard the crossed rays as 
an es ential part of the sun, this hypothesis firnmhes a reason- 
able explanation of the universality of the symbol Anything 
bearing the cross would be regarded as sacred; hence the 
Bayptisn worship of the scarab, as noticed by Mr R. G. Hali- 

n (NATURE, vol. xxxiv. p 610), and the spider of 
the mound-builders (Second Annual Report of the U.S. Bureau 
of Ethnology, plate lxi.) Not the least -emarkaole featuge of 
the subject 11 the fact that the most ancient and universal symbol 
of the physical sun should, for entirely independent reasons, 
continue in use as the sign, of ''the Sun of righteousness ” and 
“the Light of the world.” CHARLES R. DRYER 

Fort Wayne, Ind, U.S. A,, January 12 





Clausius's Formula 


In the report of our preliminary commcnication to the R: 
Society, reported in your issue of the 13th iast. (p. 252), we give 


Clausiug’s formula intended to express the relation between the. 


gaseous and liquid.states of matter as 
RT £ s 


: . v-a  T(v48) 
We should have mentioned that this formula has been amended 
by Clausius to 








RT c 





e 

p= = , 
v-a @v+ sy 

where 0 = aT"), As @ is a function of T, it is evident that 

this latest form also is not in t with the simple relation 

pointed out by us for ethyl ether, e 


p 9T - a. ° e. 
WILLIAM RAMSAY 
SYDNEY Youna 
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e` Notes on Certain Traifa of Infant Navajos 


As we know, the Navajos are en Amencan tribe of Indians, 
scattered for the most part over the Terntorie« of New Medico 
and Arizona, Quite a number of them live with Their families, 


military station of Fort Wi , New Mexico. It is in this 
latter place that I have had opportunity, for ove: two years 
ee Teu RE. And it was 

too, that, a fow days ago, I went out among them with a 


photographic camera, armed with an Engi instantaneous 
shutter, with the view of taking a few pum of them while 
they were actively engaged in some of their very interesting 


games. 

After having obtained four or five more or less satisfac- 
tory plates, the Indians became quite restive, as they rather 
object to that sort of a thing; and, as if by common consent, 
they ually disa a few at a time making for one of 
their low, conical-shaped mud huts, where they entered through 
the single small door at its side. In less than half an hour there 
were none of them to be seen outside at all, and, knowing full 
well that they would not appear so long as I remained 
upon the I shouldered my instrument and prepared to 
come away. At the time, I was stending between two of their 
huts, situated some three hundred yards apart, with a well- 
besten, though narrow footpath ing from one to the other. 
There were no trees within a quarter of a mule, the plain being 
spersely covered with sege-brush, the plant. frofh 2 to 

feet high. Just then one of their babies toddled out of the 

oorway of the upper hut ; the child could not have been over 
ten months old, and wore only a very dirty little shirt, which 
came about half way down to its knees. It looked more like 
an infant Eskimo than any child, not white, that I know 
anythmg about ; and it started right down the path with a 
unsteady beby-waddle, making for the lower hut, when 
imagine its mother had taken refuge from my merciles camera. 
I had often longed for a good picture of a Navajo baby in its 
native plains, and here was an opportunity not to be lost. So, 
stepping a few feet ont of the way, in an instant I had my 
instrument in position, focused. on the path, and, with instante 
neous ready, I stood quietly for my subject to pass. On - 
he toddlel, anti he camo within ahout 2 feet of me, where he 
suddenly stopped, and, to my surprise, seemed to fully take in 
the situation. 

At this Stage, I feel quite sire that one of our babies, espe- 
clally at this tender age, would have begun to cry, and more 
than likely retraced its steps to the hut from whence it had 
issued. ot so, however, this infant Navajo; and, mark the 
difference. Hé steadily watched my movement, and was 
evidently determined to reach fho lower hut. Very cautiously 
leaving the path on the side furthest from me, he was, in the 
next instant, behind one of the sage-brushes, which was some- 
thing over a foot teller than the baby. From this on he 

the leafless twigs at me, to see what I would do 
about it. A little anno at this turn in affays, I threw the 
focusing-cloth over my head, ard turned the instrument on him. 
Taking advantage of this psi rie concealment of my head, 
he ran, y beby-feshfon, to the next /ewwr brush, a 
distance of some Io feet, where; hiding as before, he crouched 
down, and stared at me like a young lynx through the twigs. 
He now looked, for all the world, the young Indian cub at bry, 
with all the native instincts of his ancestor» on the alert, and 
making use of all tho strategy lis mind could muster. Ij 
was a wonderfully intqesting picture to study; but, fe that 
I would lose a t memento of it, | turned to lift -my 
instrument, the view of taking a much nearer position, 
when, again facing the brush where Í had last seen the baby, it 
was, to my great surprise, not there, but had scampered to the 
next lower one, in the directian of the hut for which it was 
bound. A full-grown buck of the tribe could not have posibl 
this last movement any better. As it ran to the still 
next lower brush, I was astonished beyond measure (for, I take 
it, lama stalker myself) bow it took advantage of overy- 
thing that lay in the short intervening distance, and how, after it 
arrived at the brush, 1t immediately took a position on the opposite 
side of it, from where it could make an quick atari ona Fe 
not lose siyht of my movements. And, mind you, all from a we 
baby only ten months old at the most. Asit was rapidly gaining 
its point and approaching the lower hut, in sheer desperation 
Teran up on tts place of concealment, holding my camera.in 
such a way that I could immediztefy place the tripod in position, 


which I succeeded in doing, with the lenselevelled directly at its 
head, and not 3 feet from it. It naw sto xd up to the full extent, 
e infantile bew], 


of its baby ht, end, giving ve7ft to a gen 
it made a for. the. Ros] porat of stg destination, for there 
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wasgnothing else left for it to do. It is almost needless to add 
that, before I could focus and insert a plate, my Navajo baby 
was out of range. And, fearing that its angered mother might 


, appear at any point, at the cry of alarm of her child, I 
immediately forsook the ground. : 
My object in a record of such an interesting case as 


this is to simply draw attention to the.fact that the native 
American Indians are exhibited in their young 
at a wonderfully tender age; and in this particular they differ 
vastly from our own children at a corresponding time of life, and 


instincts of 


reared, as they have been for ages, in a ci environment. 
R. W. SHUFELDT 


Fort Wingate, New Mexico, Jandary 11 








LONG-LOST REEFS 


A REMARKABLE instance of the manner in which 


small reefs in the ocean ma 
recently been brought to light, an 
to some readers of NATURE. 
In June 1768 M. de Bougainville, in the frigate La 
Boudewse, having left Espiritu Santo, in the New 


elude search has 
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Hebrides, was sailing west dver the Coral Sea, south of 
New Guinea, near the parallel of 15° S.* At midnight of 


the 4th hesighted a sand-bank, and waited till daylight ,"' 


to examine it, when it proved to be a very small patch of 
sand only just out of ake with apparently no reef 
around it. This he called Bature de Diane. - 
Resuming his course west, he, on the 6th, having,run 
by his reckoning 137 miles from the sand-bank, sighted 
a reef on which the broke heavily, and closing n 
at noon obtained its position. After a ng-rag course o 
five hours, another reef was seen ahead, and as this 
might be but the pr@lude to more, the project of explorin 


‘| further westward was given up, and La Houdeuse s 
northwa i 


making Guinea at a bay to which the 
name of Cul de Sac deto rie was given. pougain- 
ville thus lost the honour of discovering the eastern coast 
of Australia, which the celebrated Cook expfored two 
me later. On the last reefs seen no name was bestowed, 
ut they have always been known as the Bougainville 
Reefs. 
Time passed, but these dangers were not again seen. 








The subject of their existence was much discussed, and 
on the longitude of Espiritu Santo being revised, it was 

i that M. de Bougainville's discoveries should 
be also moved to’ the westward about sixty miles—the 
amount of error in langitude of Espiritu Santo in his 
time. The Diane was therefore placed in longitude 
r50* 28' E., and the reefs in 148° 6^. In this position they 
were searched for by Caps. Denham in H.M.S. Herald, 
who spent fifteen days in traversing in every direction an 
area of forty miles radius round each danger, but without 
success. Asa result of this search, seeing that Bougain- 
ville's description was so circumstantial.that thesexistence 

a 














of the dangers could scarcely be doubted, they were re- 
moved back to their original positions on the charts. These 
positions, though manifestly too near to Espiritu Santo, 
agreed bettey with the land-fall made in New Guinea by 
La Boudeusegafter leaving the last reef, as it seemed im- 
possible that the bay generally supposed to be the Cul 
de Sac de l'Orangene could have been reached on the 
course steered by M. de Bougainville from any position 
wistward of longitude 1%9° 8 E., Bougainville’s own 
position of the ret . : 
Many ships passed in fear and trembling over the long 
line*in whfeh it was thought.these dangers might yet 


‘e , near the main track to Torres Strait from Sydney. 


follows :— " 
B curToctad By 
Bougalrrillo for the position af Hyreiden 
Espiritu Santo 
gen nee wae 3 ae ee > 
- on . I5" 46' 151° 26’. . 15°46 150° 28' ... 15°47 149° 37 


Appeodn. foe See of tba e 
by C, C. Dau, PLA, MP, F. & (London: Dutan oCo., 1:355 
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exist, and the records are full of remarks as *o their non- 
existence, especiflly with regard to the Diare, which lay 
'They 
were, however, retained on the charts, with rotations as 
to the doubt in their positions. 

length, in 1884, two reports were made by small 
tra p- vessels from Queensland to New Guines, one of 
a bank in lat. 15° 41’, and long. 149° 43', the other 
of a submerged reef in lat. 15° 28” Jong. 147 6. It was 
at ence observed that the latitudes of -hese, and their 
distance purs agreed with those of Bonga nville's dis- 
coveries, though they were far to th® and it 
seemed as if the long-lost reefs were at l again 
found, since it was not at all im e that the westerly 
current had cauged the reckonigg in longitude, uncor- 
rected by chronometers, to be over-rum by La Boudsnse. 
€apt. Derfham's searches, minute and painstaking, and; 
ap ntly sufficiently extended as they hac bern, just 
fell short of the positions of these new repor-s, the lmit 
of his examinations passing within ten miles of both of 
them. : 

One link, however, was missing to inscre certainty in 
the identification, viz. the second reef of Bougainville. 

During the past year H.M S. Myrmidow has been 
scouring the Coral Sea, and in the course of herfcruise 
made this one object of search. It was, hawexer, unavail- 
ing ; clear sea was alone seen in the.directign of the second 
reef, But her description both of sand-»an« and reef 
reported in 1884 tallied precisely with Bougamville's de- 
tailed accounts. More accurate observations. moreover, 
showed that the latitudes were in each case almost exactly 
identical with his, and that the distances apart, as before 
stated, . 

But what of tke reef still missing? 

A closer examination of Bougainville's Journal revealed 
that the second reef was sighted from aloft at 5.30 p.m., 
at an estimated distance of five miles. The sun set at 
53b behind the reef; twilight ıs short in those latitudes, 
andit seems improbable that La Boudeuse coulc have been 
near enough to see the reef clearly before nigh: closed in. 
It B therefore believed that the delusive appearance of re- 
flection misled the voyagers, and that Bougeinville, so 
accurate in his other repofts, was in this instance 


A er difficulty remams. How could Le BoudPuse 
steering the course reported have made the lanc 100 miles 
to windward of her direct track? Here, again, tte explana- 
tion seems to be that later voyagers re-bestowed the name 
of Orangtrie on that one of the numerous bays on the 

. New Guinea coast which corresponded to Bovgainville’s 
longitude. These are assumptions ; but the other evidence 
s so complete that it 1s believed that the m of I20 
ears is cleared up, and that the dangers whica have so 
“tong been a source of anxiety to the navigator have at 
1 found their true places on the charts. - 


e three positions these reefs havs occup ed gre as 
e 


e 15^35'.149' 8'.. 15°35 148° 6 ... 15? 53' 147° i 
Reefs s 
W. T. L. WHARTON 


——e 
THE CROCUS? 
M ANY splendidly printed and illustrated mcnographs 
of special genera of flowering plants have 
pubjished, but few surpass in merit or interest Mr. Maw's 


1 "A Monograph of the Genus Crocm " By George Maw F.LS, &. 
With an Crocus ’ and " x 
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monograph of the species of the genus Crocus. “his 


work, the author tells 3s, has pleasantly occupied his spare 
hours for the last eight years. In collecting the material 


for it, he has travelled far and wide over the crocus : 


region; he has enlisted the services of a whole host of 
friends, who, on the borders of the Meditefranean, of the 
great Basin of the Black Sea, and along "Rhe shores of 
the Caspian, have collected the species pefuliar to these 
localities, and forwarded them for culture and description 
to Mr. Maw. Perhaps never before has a mon ph 
been written so entirely from the study of living lane 
At the samé time, no information that was to be gleaned 
from the dried specimers in herbaria bas been neglected. 
The monograph opens wi-h a chapter on the life-history 
and physiology of the ferms belonging to the genus. As 
the minute structure of the various per of the plants 
has not been made a specal study by the author, this 
portion of the subject leaves a deal to be done by 
future workers, The phenomenon of d l- 
ments on the pollen-tube is figured as existing, on the 
authority of Prof. Martin Duncan. In the chapter on 
classification and sequence, we find that the #uthor 
meee the division of the species indicated by Dean 
Herbert, into those wi and those without, & basal 
spathe. These larger divisions are, again, subdivided 
into sections, characterised by the form assumed by the 
bundle tissue or the corm tssues, and these, in, into 
ups arranged according to the period of flowering. 
e third chapter is a most interesting one, on the geo- 
Lee distnbution of the species. eConfined to the 
ld World, the species of crocus are therein only to be 
met with in the northern h here, where they reach a 
northern limit at about co’ N. latitude. Westwards, they 
reach their limit at tbe coast of Portugal; southwards, 
the limit extends to Morocco, though no-species appear 
to be endemic to Africa, and none have been found 
in the region between Tetuan and the Nile Delta. In 
Asia, on the borders of Syria, Crocus Ayemaits has the 
most southern range ofall th= species. e eastern limit 
of the species is at present uncertain, for it seems pretty 
certain that dne or more species hgve been found in 
Afghan Turkestan. Of the sixty-nine known species 
thirty occur in 40° N. latitude, which is far in advance of 
any other district a3 a line of growth, but the metropolis 
of the genus is a district including Greece, the Greek 
Archipelago, and Asia Minor, for in these regions it forms 
a more important feature 1n the flora than in the outlying 
countries to which it extends. The genus is also remark- 
able for the wide range in altituce of the majority of the 
species, those that are essentially ET or lowland being 
comparatively few in rumber; and Mr. Maw does not 
know of a single species which is not perfectly hardy, 
that 1s to say, capable or enduring any of the extremes of 
cold or heat to be met with in our climate. There do not 
appear to be distinct areas for the spring and autumo 
flowering forms, and*Mr. Maw has been unable to detect 
any instances of wild hybrid forms, notwithstanding 
the close relationship of sorie of the speciés, and the 
fact that their areas of distribution constantly overlap. 
In a fourth chapter the history and literature of the 
us are treated of Two centuries before the days of 
innzeus the crocus was known in England as a garden 
lant, and in Gerarde's “ Herball ? (1597) eleven forms are 
and described. Most of the famous pre-Linnean 
writers on pann have added to our knowledge of the 
pee such as Parkinson in his Paradisus" (1629), and 
wart in his “ Florilegiura* (1612); but Linnaeus contented 
himself with making but two species, one C. vernus, and the 
other C. (Bulbocodium) bulbocodium. The first important 
attempt to classify the genus was made by A. H. Haworth 
in 1809, followed by Goldbach’s monograph in 1817, 
Gay’s in 1827, and Sabire’sin 1830. Dean Herbert in 1847 
and Beker in 1873 added much to our scientific know- 
ledge of the group, and now in this beautiful monograph 
s v ° 


t 
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we hfive the history of the genus, written in a manner 
that, except for the anatomical student, will not for very 

indeed be 

ints on cultivation and on species not yet intro- 
duced to cultivgtion, and remarks on saffron, its culti- 
vation and form Chapters V. and VI. Saffron would 
appear to have cultivated in England prior to 1582, 
and from its importance as an article of commerce gave 
its name to S n Walden. It is very that after 
having been grown as an economic plant in England for 
three or four centuries its production has died out, and 
that it is an extremely difficult thing to get the saffron 
crocus to flower in this country. The author says that 
saffron was used as a royal dye in the olden time in Ire- 
land, but this is a very doubtful statement. 

Into the descriptive portion of this work it is needless 
that we should enter in detail. All the ies and their 
chief varieties are most carefully descri full synonymic 
lists are given, and ample details as to the geographi 
distribution of each and its period of flowering. The 
descrigion of each species is accompanied by a plate 
ill the corm, flower, leaves, fruit, and structural 
details; and, as if to add to the attractiveness of this 
splendid volume, there is a series of very exquisite wood- 
cots, introduced as head-pieces, of some of the more 
remarkable districts where the rarer species are found. 
Some of these are from original sketches, by Mr. Danford, 
of the remote mountain region of the Taurus and of other 
parts of Asja Minor, where, with Mrs. Danford, journeys 
were made in queft of crocuses. The volume is dedicated 
to Mr. and Mrs. Danford. , 

The appendix, by Mr. Lacaita, on the etymology of the 
words crocus and saffron, is of great interest, and tells of 
the almost world-wide use of the terms. - 


z NOTES 

Last week, Sir William Armstrong peid to the bankers of 
the Royal Society a cheque for 78004 for the Scientific Rellef 
Fund. e . 

THE Council of the Geological Society have awarded the 
medals to be given at the anniversary meeting of the Society on 
February 18, as follows :—The Wollaston Gold Medal to Mr. 
J. W. Hulke, F.R S., the Murchison Medal to the Rev. P. B. 
Brodie, the Lyel] Medal to Mr. S. Allport, and the Bigsby Gold 
Medal to Prof. C. Lapworth. The balances of the Funds at the 
disposal of the Society are awarded as follows :—Tho Wollaston 
Fund to Mr. B. N. Peach, the Murchison Fund to: Mr. R. 
Kidston, and the Lyell Fund to the Rev. Osmond Fisher. We 
believe that the Prendent’s address at the anniversary meeting 
will deal mainly with the relations between geology and the 
mineralogical sciences. 

Tam Geographical Society of Australagf has been authorised 
by the Queen to prefix the word ‘‘ Royal” to its title. 


_ Pux recent death of General Haron, the chief of the Army 
Signal Service in the United States, which is responsible for 
the mfteorology of that country, has raised the question whether 
or not meteorology should be dealt with by a civil rather than a 
military bureau. It will be remembered that when the present 
meteorological system was established in the United States it 
was connected with the Signal Service, in order to utilise the 


ime of the officers and men during peace. There is no doubt 


that the work done by the American Signal Service has been 
done with a thoroughness and vigour which have not been equalled 
elsewhere ; and the eminent men of science who have been 
associated with the Chief Sigr& Officer have taken care that the 
mere forwarding of weather information should not be the whole 
of their duties. A Committee of the National Acadamy of 
Science has already been appointed to consider the matter, and | 
. bat a 


e. 

has recommended seperation of the work frog the War Office. 
"Whatever decision is arrived at, it is to be hoped that the service 
in its new form (if it is to have one) may not be less efficient 
than it has beea in the past, This question is of course part of 
the general question now being seriously discussed in the Unijed 
States, as to whether a purely scientific service should be pon- 
trolled and directed by scientific men. Inthe abstract there can 
be of course bit one answer to this question, but it must at the 
seme time be pointed out that to make a man of science respdhs- 
ible for large admimstpative and executive work is to destroy 
him utterly as a man of science. This is & good reason fur 
having some one other than a man of science for the carrying 
out of such work. It is’ however, no argument for placing 
the man of science in a subordinate positic’ to any“inere ad- 
ministrator, and it would perhaps be best to intrust sugh 
inquiries on a very large scale to a small Committee, one of 
whom should be the man responsible for the science and thea 
other the man responsible for the administration. 


VERY enlightened ideas prevail among the influential classes 
of India witk regard to the manner in which the Queen's 
Jubilee should be celebrated. On the motion of Dr. Hunter, 
the Vice-Chancellor of Calcutta University, the Jubilee Com- 
mittes at Calcatta decided some days ago that the fund which is 
to be raised in India fora permanent memorial, shall be devoted 
partly to the Imperial Institute in London, partly to a scheme 
for the placing of technical education in India on a sound and 
lasting basis. It is said that the provincial cities are resolved 
not to be outstripped by the capital The people of Patna pro- 
pose to found an industrial school, and the Calcutta Corre- 
spondent of the 7i»: says their example is likely to be fol- 
lowed in mary places. The native princes have also begun to 
see the importance of technical education, and the M aharajah 
of Mysore has determined not only to contribute largely to the 
Imperial Insitute in London, but to form an Institute of a 
similar kind m his own dominions. All this promises well for 
the material progress of our great dependency, and it shoyd 
tend to strengthen the movement among ourselves for the 
establishment of closer relations between science and industry. 


NrarLy four years ago we were able to announcathat g vote 
had heen passed at Oxford anthorising the Curators Of the 
University Chest to spend a sum of 7500/, in building an 
annex to the east side of the University Museum, to contain the 
splendid anthropological collection which General Hytt- Rivers 
had most munificently offered to the University, and in providing 
the requisite cases and fittings, The collection has now been 
partially arranged in the hall built for it, and is thrown open to 
visitors. It has been enriched by objects transferred from other 
University Museums, such as the Ashmolean, and by numerous” 
donations from other sources. The opening of the cdflection 
ought tg mark an epoch in the history of anthropological study 
at Oxford. Its importance arises less from the value of the 
objects (although thet, of course, is very great) than from the 
manner in which they are grouped. The arrangement brings 
out with astonishing clearness the working of the law of 
evolution in the development of all kinds of implements and 
wes pons. ; 

IT is proposed that a Medical School shall be formed in con- 
nection with University College, Dundee. There can be little 
doubt that the gcheme will be successful, for not only has Dundee 
an ingportert ital, but medical students at the new school 
would have the advantage of being able to tako the degrees of 
the University of St. Andrews. Some time ago Mr. T. IL 
Cag offered 12,0007. as an for e Chair of Anatomy, ` 
and now ths sons and daughters of the labe Mr. J. F. White, of 
Balruddery, have given 60004. to found a Lectureship or Chair 
to Beessociatgd with their father’s pame. 
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ABOUT 2000 delegates, inclfding about 3co from Europe, are 
expected to be hoe at the ninth uienrial meeting of the 
International Medical Congress at Washington in September 
next. An effort 1s being made to secure the ball of the House 
of Representatives for the opening meeting. After this meeting 
thCongress will be divided into sevente=n sections, assembling 
in tho different halls of the city. ° 


Mz. G. T. Rvvzs, F.R.Met.So&, wrote the other day to 
the Zhwe, from Stoke-on-Trent, preserting the results of an 
independent comparison of the daily Jorechst issued by the 
Meteorological Office for the Midland Distrct with the actual- 
weather experienced in 1886. The gumber cf forecasts sent ont 
by the Office dying the year wag 310 Of these, 309 were 
tested, afid Mr. Ryves found that there were 247 absolute suc- 
cesses, a6*hbsolute failures, and 36 partial or doubtful successes. 
That is to say, omitting small fractions, there were 80 per cent. 

eof successes, 84 per cent. of failures, and 11} Der cent. of doubt- 
fulcases. Mr, Ryves understands that a aimi ar result has been 
arrived at in other places where the forecas-s have been sub- 
mitted.to an examination extending over a period of sufficient 
length to make it possible to strike a fair average. 


Thx French Minister for Public Instruction has nominated a 
Commision, under the presidency of M. Bert-and, the Secretary 
of the Académie des Sciences, which will kward a prize of 

. 50,000 francs (2000/.) to the inventor of a cheap method for the 
application of electricity to the purposes eitker of heating and 
lighting, chemical or mechanical force, telegraphy, or the treat- 
ment of the sick. 


TRE Royal Scientific Soclety of Gottirgen offers a prize of 
500 marks (25/.),°in 1889, for a complete rewew of the literature 
of the Arabs gnd the Arabian-speaking tribes of the Islam and 
Christian kingdoms up to the time of the concuest of Egypt by 
Turkey, Further particulars can be obtained 5f the Society. 


Ma. MACLEAN, the official assistant to the Professor of Natu- 
18] Philosophy in the University of Glasgow, hes just published a 
little book containing examples of exercises given ın the natural 
phifosophy class during recent years, with indications show to 
answer them The exercises deal largely with dynamics and 
propékttes Of matter, and include sound, light, magnetism,*elec- 
tricity, and heat, The exercises, especially those on dynamics, 
are very interesting, and indicate distinctly the thorough- 
ness of the instruction given. Several of the Fints for solution 

_ will be find also of great value to students. 


Wx have frequently had to refer to the scientifi © regaissaser now 
going'on in Italy. Another indication of this has just reached 
us, in the shape of a volume of some 500 pages, on ‘‘ Geological 

~ Evolution : Inorganic, Animal, ahd Homan,” >y Signor Enrico 
del Po&ro di Mombello. The book is published by Sgariglia, 
of Foligno. It exhibits a wide philosophical grasp, of the 
subject. The first chapter is almost tonfined to an analysis of 
Herbert Spencer's “ Principles of Evolution." The writer then 
discusses the nebalar hypothesis, and the new-views as to the 
inorganic evolution now going on in the sun. Geological 
clitnates, with full’ references to the works of —yell and Croll, 
follow ; and efter a chap'er on vulcanism are caapters on prac- 
tical geology. The rest of the work deals with life, including a 
full statement of Darwinism and human evolution, while the last 
chapters are devoted to prehistoric man. Such a book as this 
will be of the greatest service to science in Italyf 5 


WE have received the fifth'edition of '* Celes ial Motions,” a 
handy book'of astronomy, by Mr. W. T. Lynn, formerly of the 
Royal Observatory, Greenwich. eIn this lest edition a chapter 
ha® been added on the refraction, propagation, and aberration 
of light. The treatment, however, is necessarily so limited; 
that the chaptgr is practically useless for educatie purpdies. 
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WE have received also the fifth edition of Prof, Belltley’s 
‘Manual of Botany." The physiological part of the subject has 
been largely revised, with the assistance of Mr. J. D. Groves, 
Demonstrator of Practical Biology at King’s College, London. 
Many alterations have been made in the part treating of the 
properties and uses of plants; but the most marked change is 
in those chapters relating to the classificatiBn of plants. The 
book is now adapted in all essentials to the arrangement adopted 
in the “ Genera Plantarum.” 


A STRONG shock of earthquake was felt in Venice on the 
night of January 34. No damage seems to have been done. 
At Aquile, in Lower Italy, seven, shocks of earthquake were 
noticed on January 26, three of which were rather strong. They 
occurred between 2.30 p.m. and 7.45 a.m. of the next day. 

Ox the night of January 31 a shock of earthquake was felt in 
Zurich and the neighbourhood, and in the cantons of Zug and 
Schwyz. The district affected was about 80 kilometres in diameter, 


UNDER the auspices of the Géological and Natural History 
Survey of Canada, Prof. J. Macoun, of Ottawa, has now cempleted 
the first volume of his ‘‘ Catalogue of Canadian Plants.” The third 
part, just published, comprises the Apetalie, Conifers, and a long 
list of additions and corrections to parts I and a, carrying the 
work down to the end of Exogens, 

A CONSIGNMENT of German carp has been forwarded 
to Portugal by the National Fish-Culture As-ociation, for 
the purpose of acclimatisation in the watgrs of that country. 
The expenment is being made by Messrs. Broughton and Frietas, 
who have also made arrangements to import a quantity of 
salmon and trout ova, and hatch them ont for a similar purpose. 
The National Fish-Culture Association have intimated their 
intention of supplying Salmonids fry this year gratuitously to 
public bodies desirous of repopalating depleted water. One 
million and a half of whitefish ova (Coregvans albus) arrived from 
the American Government at the hatchery of the Associaton 
on January 31. 

Tur Nation&l Fish-Culture Associatow bave just issued the 
first number of thelr quarterly Journal, edited by Mr. J. W. 
Wills-Bund. "The objects of this publication are not only to 
chronicle the operatians of the Association, but to collect infor- 
mation concerning the fish, fish-culture, and fisheries both of the 
United Kingdom and abroad. The present number includes 
articles by Dr. Francis Dey, Mr. J. W. Willis-Bund, Mr. W. 
Oldham Chambers, and Mr. Anderson Smith. 

Herr RICHARD ANDREE, of Leipzig, who has for some years 
past made a speciel study of cannibalism and its prevalence in 
ancient and modem times, has recently published (Beit: 
Leipzig) a pamphlet an the subject, which is full of interest to 
others besides the ethnologists for whom it is, of course, mainly 
intended. He treatsa&rst of the practice of anthropophagy in 
prehistoric times, discussing traces of it in popular tales, legends, 
and superstitions. To this sectlon also belong the investiga- 
tions into the remains found in caves and ancient burial-places in 
Europe, which Herr Andree thinks prove beyond doubt that 
cannibalism existed at this remote epoch in countries which are 
now the most highly civilised on the globe. The next part deals 
with the geographical distribution of tho practice at the present 
day. The mass of information brought together is drawn from 
the literature of many countries, ancient and modern, and is enor- 
mousin amount. The writer attributes the origin of cannibalisnmm 
to hunger and want in the first instance, until it developed into 
a settled practice, from which the step to human sacrifice, 
whether of single individuals, such as prisoners, or of holocausts 
of victims, as in ancient Mexico, 1$ not a long one. 

THE death is announced of Dr. Phillp Fischer, the well- 
known mathematician and Professor at the Polytechnic Institu- 
ton at Darmstadt. He died on January 22. 
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Gs recent issue, Science comments on the fact that the num- 
ber of lectures delivered by professors at Oxford and Cambridge 
falls considerably below that which it is usual for a professor to 
give in the United States. Science is by no means of opinion 
that the Americah plan is best. American professors are, it 
says, compelled t$ teach and lecture so much that few of them 
have an opportunity of doing justice to their abilities as investi- 
gators and writers Our American contemporary counsels 
governing Boards in the United States to take this fact into ' 
serious consideration. ‘‘ They value a professor according to 
the number of lectures he delivers and the number of students 
he attracts, They fail to perceive that scientific research is the 
pecullar duty, and should be the peculiar privilege, of the Uni- 
versity professor. Oxford and Cambridge professors do more 
original work than our professors, simply because they are given 
the time for it." 


CAPT. DUTTON, of the U.S. Geological Survey, is making 
rapid progress with the preparations for his Heport on the 
Charlesfon earthquake. With regard to the velocity of the 
propagation of the earth-wave, the final computations have not 
yet been made, but the evidence is said to indicate with certainty 
a velocity somewhat in excess of three miles per second. 


We have received the new number of the dAxsuuaire of the 
Royal Observatory of Brussels, by M. Folie, Director of the 
Observatory. This odical has appeared every year without 
interruption since 1834. The present number, like its prede- 
cessors, contains much useful astronomical information. The 
section on physical units and constants has been enlarged, and 
there are valuable notes on the geography and statistics of 
Belgium. 

Masses. RIVINGTON will shoitly have ready a ‘‘ Text-book 
on Animal Biology,” by Prof. C. Lloyd Morgan, of University 
College, Bristol. The first part of the volume deals with the 
anatomy and physiology of vertebrates, as exemplified by the 
frog, the pigeon and fewl, and the rabbit. In This part there 
are special chapters on' histology, embryology, the genesis of 
tissues and organs, and animal metabolism. The second pert 
is occupied with the structure and life-history of some inverte- 
brate types, viz. the crayfish, cockroach, earthworm, liver-fluke 
and tapewonn, snail, freshwater mussel, hydra, voiticella, and 
amoeba, Numerous outline woodcuts have been drawn specially 
for this work. It aims at satisfying the requrements of those 
who are preparing for the immediate science and preliminary 
scientific evaminations of the London University, and for the 
Oxford and Cambridge Local Examinations. 


IN a repoit on the working of his department during the past 
sif years, which has just been laid before Parliament (C—4943), 
the Controller of the Stationery Office rers to the publication 
of the Report of the s-ienti&c results of the exploring voyage of 
the Challenger. This was much delayed, Mr. Pigott observes, by 
the long illness and death of Sir Wyville Thomson in 1882, bat 
it now approaches completion. The original estimate of the 
bulk of the work has already been very largely exceeded, 
“owing,” writes Mr. Murray, the present editor, ‘‘to the 
enormous wealth of the observations and collections made during 
the expedition not having been at first realised.” Twenty-seven 
quarto volumes, illustrated by about 2000 full-sized lithographic 
lates (many of them exquisitely finished m colours), by some 
eighty charts and diagrams, and by many hundred photographs 
and woodcuts, either already have been, or in the course of a few 
weeks will be, published. The editor (continues Mr. Pigott) 
estimates that another seven volumes at least will be required to 
complete the work, bat hopes that with perhaps the exception of 
the last, in which it is mtendtd to show the bearing of facts 
stated in the previous vqlumes on theories hitherto accepted, all ! 
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will be before the public before the end of the coming financial 
year (March 31, 1888). The Controller thinks that perhaps it is 
fortunate for science that the Lords of the Treasury, when con- 
sidering whether the publication of the results of the voyage 
should be undertaken at the public expense, were necessgply 
imperfectly informed of the cost. The amount paid from 
Stationery Office votes alone has already reached nearly 25,0004. 

of which about 12,0207. ony has been recovered by sales, To 
the balance of this account in calculatmg the actual cost of the 
book must be added the sums granted annually by Parliament 
for the expenses of the commission since the retain of the ship 
—something over 40,0097. „making the net cost of the publication 
up to the present time, rougply, 53,000/.—a lgrger sum perhaps 
than has ever been spent by any Government ona sigle work, 
On the other side, however, Mr. Controller Pigott is good enough 
to add that the value of the Report can scarcely be exaggerated, ° 
and in a few lines he gives hls estimate of the work of the® 


expedition. 


LIEUTENANT W. H. Emory, of the U.S. Navy, who com- 
manded the fear in the Greely Relief Expedition, has been 
ordered o the 7%e/1s, and will shortly saul for Alaska, He is 
to investigate the seal-fisheries, and has received special instruc- 
tions regarding the boundary-line between Alaska and British 
terntory. 


THERE seems to be some need for a scientific examination of 
medals granted in America for distinguished services. The ‘fine, 
large, gold medal,” given to General Grant for the pat he 
played in tht Mexican war, is now in the National Museum, 
Washington, and, agcording to Science, it is “bogus,” having a 
specific gravity of only 7 mstead of 16. 


IN a recent Report, Mr. J. R. Dodge, Statistician of the U.S. 
Agncultural Department, shows that the amount of beetroot- 
sugar produced last searon exceeded the cane-sugar by 162,000 
metric tons. The manufacture of beet-sugar 1s wholly ea 
European industry, and Mr. Dodge says its success in Europe is 
ir due to the fact that each shareholder in the stock of a 

factory is required to furnish so many beety per 

armers are in reality the manufacturers, and, sin they 
a the profits of the manufacture, it is their interest to 1aise 
good beets at a nominal price. Mr. Dodge states that the 
sugar consumed in the United States amounts to aout one- 
fourth of all the sugar reported from the places of principal 
production, end that within twenty-five years the country will 
require as much as the whole of the present supply of the 
cane-sugar of commerce, and nearly as much as the present 
production af beet-sugar. Mr. Dodge expresses surprise that e 
Americans “scour the world for food-products costing more 
than 209,000,000 dollars per annum, the larger portion of which 
should be produced in the United States." What is needed, 
he thinks, is “a more skilful, scientific, and inventive agrı- 
culture." 


THE introduction of the electric light js not always, appar- 
enjly, an unmixed benefit. Some time ago electric lights were 
placed in front of the Treasury and other public buildings in 
Washington, and a fine and striking effect is said to have been 
produced. Unfortunately, however, spiders discovered that 
game ıs plentififin the vicinity of the new lights, and that they 
may there ply their craft successfully both day and night. In 
consequence, as Mr. G. Thompson writes to Science, their webs 
are so thick and numerous that portions of the srchitectural 
ornhmentation are no longer *rsible, and when the webs are 
torn down by the wind, or fail from decay, the refuse givef a 
dingy and dirty appearance to everything it comes in contact 
with. . 
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WE notice in @ne of the morning papers that considerable 
progress is being made at the great Lambet3 factor- of Messrs. 
Mandslay, Sons, and Field, with the large compound engines 
which are being prepared for the new -telian armonur-clad 
Is Umberto. According to the contract, “hese ergines are to 
be ef 19,500 horse-power, which is about 75@ harse-power more 
than that of any vessel yet designed for the British Mavy. It is 
stated that they will actually indid&te 21,coo horg-posrer, or 
9000 more than any vessel in the British Navy. These engines, 
Completely mide of Mes ce espectec tosrieeuegiuse enn 
, fully equipped, about 20 knots per hour. 


Mx. C. C. LACAITA is taking clfirge of -he Santary Regis- 
tration of Buildifgs Bill in the H: of Commons, The Bill 


as introduced in 1886 consisted of ten secdons, and, it will be 


+ remembered, made the sanitary registration o: all bai.dings com- 
epulsory in towns of 50,000 inhabitants and u»wards. The new 
_ ` Bill consists of seventeen sections, and 18 to a»ply to cll towns or 


districts of 2000 inhabitants, but it is only tc be compulsory in 
the case of schools, colleges, hospitals, as-lumm, hotels, and 
lodging-houses An important feature of the n=w Bill is that 
the local authorities will have to keep a Sanitary Register, in 


* which any building certified in accordance with the proposed 


Act may be registered, so that a stranger visiting any digtnct 
would be able to ascertain at the office of the Inca. anthonty 
whether any particular house was or was mo: certified as in a 
satisfactory sanitary condition. The new Bill will, nc doubt, be 
more acceptable to sanitary experts, secing that all persons 
entitled to certify must first obtain a licers- from the Local 
Government Board, and provision is made fo- the Sppointment 
of examining Boards. Persons entitled tas.gn certificates are 
designated Lişentiates in Sanıtary Practice. 


THE town of Baku was recently threatensc with destruction 
by the sudden outburst of a natural naphtha fomntam. This was 
soon followed by a volcanic eruption from. Lck Botar, close to 
the Ponta railway station, and about ten miles rom Baku. The 
eruption began on the night of January 15, when the inhabitants 
of were alarmed by a sbeck like that of an explosion, 
which made all thelr window-panes tremble violently, while 


toward ths south-west the sky was {luminated by an imtense . 


light, as of some terrific conflagration. The following informa- 
tlon, furnished by the railway officials o? :be Fonta station, 

appeared, m a telegram from the St. Petersburg Correspondent of 
the 71x34 on Monday last :—'' Quite suddenly at elev=n o'clock 
at night, the noise of an explosion was heard, end the summit of 
Lok Botan shot up an enormous column of fre some 350 feet 
high. The whole country was instantly lit ur brighter -ban day, 
wend the heat could be felt at nearly a mile from -he crater. There 
was scarcely any wind, so that the column coatinced -o ascend 
quite vertically, carrying with it, as could be seer, large dark 
substances which appeared to fall agajn into th» voicar®. This 
lasted with short intervals of subsidence all trough the night 
and the following twenty-four hours, bat luczily the matters 
ejected did not reach the railway station.” The 7}#ses Corre- 
spgndent says that the volume of maddy liquid. thrown ont is 
estimated at half a filion cubic sejewes—th* Rusman sejene 
equalling 7 feet—and has spread itself over more thane square 
mile to a depth of from 7 to 14 feet. 


ON the mght of January 26 a brilliant meteor was observed at 
Holmestrand, on the south-east coast of Norwasf Ft went from 
south-west to north-east, at a rapid pace, and dumpprared below 
the horizon. The light was an intense white, i lum-nsting for a 
few seconds the whole town as in broad dayligh-. 


Ñ STATUE is to be'erected at (Christiania ir honour of the 
celebrated methematician Abel, subscriptione ene eed 
aida A ML CE 


THe Council ef -he Royal Meteorological Society” have 
arranged to hold, at 15 Grest George Street, S.W. (by permis- 
sion of the Council of the Institution of Civil Engineers), on 
March 15 to 18 next, an Exhibition of Marine Meteorological 
Instruments and Apparatus The Exhibititn Committees are 
anxious to obtain as large a collection as Me of such instru- 
ments; and they will be glad to show any #sw meteorological 
instruments or apparatus invented or first constructed since last 
March, as well as photographs and drawings possessing meteoro- 
logical interest. 

Mx. Jonn Murray, of the Challemger Expedition Office, - 
Edinburgh, writes to us that the pesage placed within inverted 
commas in one of our Notes on Jan. 27 was not a quotation from 
his address to the Royal Society of Edinburgh. We may explain 
that the passage wes quoted from what profesves to be “a 
condensed report o? the address” in the January number of 
the Scettish Geograptsccl Magasixe. In this ‘‘ condensed report” 
Mr. Murray is represented as having said that ' money grants of 
considerable annual value are d-voted to the mainte@ance of 
learned Societies in London and Dublin.” Our only object was 
to point out that so far as Lontaraecomeerded; (paca i 
misleading. 

THE additions to the Zoological Society's Gardens during the 
past week include a Elack-winged Peafowl (Pavo sigripennis 9 ) 
from Cochin China, presented by Mr. John Marshall ; a Cayenne 
Lapwing ( Vanellus czyenucmsis) from South America, purchased ; 
six Long-fronted Gerhilles (Gersülws longifrons), born in the’ 
Gardens. 





OUR ASTRONOMICAL COLUMN 


Comet BRrooxs (1887 5).—This object wes observed at Paris 
on Jan uary 27 as a circular nebulosity of about 1^'5 in d 
a small but fary bright nucieus, almost st-llar in appear- 
ance, and situated nct te in the centre of the coma, The 
comet was estimated as of the 12th magrytude. 
Dr. Rud. Spitaler, Vienna Observatory, has computed the 
following elements ard eshemeris :— 


T = 1887 March 2301985 Berlin M.T. 


w= 8 26 17 
Q, — 282 o 15>} Mean Eq. 1887°0 
1 = 10% 25 29 S 
log g = c19oa 
Error of middle place (O — C). 
dA cos B = ++ 5", dB = — 5”. 


ARE zai Berlin Midnight 


~ 887 ue log a lgr Brightmess 
5 
Feb. 12 1 59 34 +73 56 007734 oai 1°39 * 
16 2°35 23@ 68 195 ee te o 20660 1°39 
20 2592 63 27'4 o'ogo16 o'20314 1°36 
24 3 16 E 58 415 O'IOI54 0'20007 I'3I 
3 3042 +54 QI O'II553 0O'I9744 1'25 


The brightness on January 35 is taken es unity. 

CoxET BARNARD (1887 c).—Barnard’s comet was observed at 
Paris on January 26, cnd seemed to be of much the same bright- 
ness and dimensions as Brooks's comet appeared on the following 
night, bat it differed somewhat us to its nucleus, there a 
central condensation forming a diffused i about 4" or 5" in 
diameter. The comet 3 steadily diminishing Le oa The 
following elements and LEE PR are by Prof. E ™ 


T = 1886 November 236302 Berlin ue 


v = 284 27 sí 
— 257 14 D | Mg Ea. 1887-0. 
t= 65 22 5 
log g = 0'15454 
Error 8f middle places (O — C). e 
AM cos B + 4" — 3", AB — 1" - g. 
4 e 
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Ephemeris for Berlin Midnight 





i185; RA Decl log 4 lgr  Bnght 
h m s $ à ness 
Feb. 13 20 I +37 25°2 033827 0'26127 0°83 
I6 20 16 44 — 39 503 034157 0726929 
20 2029 AK 42 123 0345 o Di 074 
4 20 45 3* 302 035051 0'285 
20 57 38 +40 43'4 0735628 0'29341 0°66 


The brightness on January 24 is taken as unity. 


THE ROUSDON OBSERVATORY.— We have received Mr. 
Peek's report on the astronomical work done at the Rousdon 
Observatory, Lyme Regu, in 1886. During the year, 146 
nights were available for observation, the most cloudy month 
oM Ves Looma jae he ee ea elected 
lists of long-period variable stars are under systematic observa- 
tion with the 6'4-inch equatorial. The following comets have 
also been observed : 1885 d and e, 1886 a, b, c, e, and f. The 
great nebula in Androm is under observation. We 
would suggest to Mr. Peek the propriety of publishing the 
observations of cometary positionis at as early a date as is 
possible ; ¿heir value is mu increased by speedy publication. 


MiıNor PLANET No. 264.—This asteroid has been named 
Libuss by Prof. Poters, of Clinton, U.S. A., the discoverer. 





ASTRONOMICAL PHENOMENA FOR THE 
: WEEK 1887 FEBRUARY 13-19 
(POR the of time the clvil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
13 here employed.) í 
, At Greenwich on February 13 

Sun rises, 7h.'20m. ; souths, 12h. 14m. 25°58.; sets, 17h. 8m. ; 
decl. on meridian, 13° 21' S. : Sidereal Time at Sunset, 
ah. 42m. 

Moon (at Last Quarter February 15) rises, 22h. 48m.* ; soaths, 


4h. 27m. ; sets, 95. 55m. ; decl. on meridian, 7° 5’ S 
Planet Rises Souths Sets Decl on moridian 
h m. h. m. h m ae ri 
Mercury... 19 e. 1238... 17 33 è d 7 S. 
Venns... ... I 1322 .. 18 4 a8 S. 
Mam .. .. 7 56 I3 16 18 3 8 33 S. 
[peers . 23 43* .. 4 44 9 45 I2 I1 S 
es c I3 29 2I 37 5 45* 22 19 N 


* Indicates that tho ls that of the 
ua DE rang o preceding eraning and the setting 


Occultations of Stars by the Meen (visible at Greenwich) 


Fob Star Mag. Disap. Roap. agin Fos vr 
In image 
h m. h m. -6 
I3 ... 94 Virginis 6 5 a6 6 22 38 3o5 
I4 .. & Libre ... 6 I 4 2 6 52 202 
Feb? hoa 
13 12 Jupiter in conjunction wth and 3° 43' south 
of the Moon. $ 
Variable Stars 
Star RA Decl 
h m T" h m 
U Cephei o 52°3... 81 16 N. ... Feb. 15, 20 58 » 
S Pisctum III7.. 820N... , iE M 
R Arietis 2 97 .243AN. .. 5, I5 A 
TOU URS à 08 ... 40 3I N. ... ,, 13,18 50 m 
¢ m" 574..20 44N... 5, 13, 4 Of 
R Boots .. ... 14 32°2...27 IA N. .. 5, 17, M 
ë Libre  ... .. 14 549.. 8 4S... , 17, O57 
«8 Coron® .. .. 15 13%6...32 4N. .. , 14 137 " 
V Corong .. ... I5 45°5 .. 39 55 N. .. s» 14 
U Ophlachi . 17 10°38... I 20N... „p 15 240 
and at intervals of 20 8 
T Herculis ... ... 18 4°83 ...631 ON. ... Feb. 18, A 
BLyrs.. .. I8 459 ..33 IGN... ,, 20, 22 o Af 
R Lyre . I8 5I'9 ... 43 48N. 5 1$ m 
3 Cephel - . 32250..4$7 50N... 5, 15 4 OF 
R Casslopeise 23 5277] .. 50 45 N. .. 5, I5, , 


* M signifies max!num i 9 minimum. e 
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Metcer-Skemers e 
A i 17, & radiant near v Herculis, R.A. 238°, Ded. 
48' N. On February 20, from Coma Berenices, R.A. 180°, 
Decl. 33° N.; and another from near p Herculis, R.A. 263°, Decl. 
36° N. Other radiants of the week :—Near A Draconis, R.A. 
165°, Decl. 73° N , and near 8 Ophiuchi, R.A. 260°, Decl. oe 





GEOGRAPHICAL NOTES 


IN a private letter from Mr. H. M. Stanley, published yester- 
day; ho saya that when he reached Cairo he found that all the 
poit authonties and experts there were opposed to the 
dea of his taking the Congo route. They thought that 
as the Expedition was to armed with several hondred 
Remmgtons and a i of the latest invention iteras to 
be an offensive force, conducted after strict military aod 
thet Mr. Stanley would therefore meet with no insu e diffi- e 
culties either by the Karagwé or bf the Masai route. On this 


D due ne them, and he also showed that if serious e 
h 


unable to 


ting were necessary his men would be wholl 
i i e probable 


THE most im contribution to the new number of the 
Bulletin of the Faris phicel Society us the series of maps 
of the River Ogcvé in West Africa, by Lieut. Mizon These 
maps, which are on the scale of about 1 kilometre to an inch, 
and refer to the whole course of the river as surveyed by Lieut. 
Miron, are executed with much care. In the bref text which, 
accompanies the maps, the author describes his method of obser- 
vation, and the positions ofesome of the more importaat 

i M. Jamkowski contributes an article on Fernando Po, 
in whig he gives some welcome information on the 
people known as Bubis, who inbabit the mountainous cts 
of the island. Other in this number are on tho 
“ Ksour” of Bouda est Sabara), M. Chateher; two 
papers on Tonquin, by Lent. Gouin ; & paper on the expedi- 
tion of General ce Bussy in the Deccan in the eighteenth @entury. 

Ix the Bulletin of the American ical Society, No. 2, 
1886, Commander H. C. Taylor, U.S.N., describes the various 
projects which from time to ume have been advanced for the 
construction of a canal across Nicaragua, and attempts to show 


thet this is the most favourable route for a canal between the e 


Atlantic and Pacific. Dr. G. E. Ellis gives an interesting sgg 
of the history of the Hudson's Bay Company, 1670-1870. 


LAKE Tanor, long regarded as tho deepest fresh-water lake 
in the United States, must now take the second place. Capt. 
C. E. Dutton, of the U.S. Geological Survey, made, in July 
1886, a series of soundings at Crater Lake, Oregon, with unex- 

ed results, The mountain wall thet surrounds the lake is. 
900 feet high ; the average depth 1s 1500 fegt, and the maximum 
199€. 

To the January number of Petermanns Mitteilungen, Dr. 
Theobald Fischer contributes the first part of a study of the 
coasts of North Afnca, in which he attempts to account with 
precision, on ogical and meteorological bases, as wel] as 
the action sea, for the various features of the No 
‘African coast. The present instalment desls mainly with the 
Algenan and Tunisian coast, and the investigation forms. 
part of a detailed study which Dr. Fischer is making of the- 
whofe Mediterranean coasts, he paper as accom ed by 
maps, while ancther map ilustzates the ibution of je 
in any and Austria, the accompenying text i 1s 
F. Had. Dg Pomewitr contribute» “a paper on the i 
outcrops 1n the ‘sland of Banka. ° . 
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TRE new nuifiber of Appalachia contains, among other things, 
a series of useful data, by Prof E. C. Pickering, on ''The 
Hu of the White Mountains,” and a veluable paper by Prof. 
W. Morris Davis, on ‘‘ Mountain Meteorclogy.” 


x may interest both geographers and ethnilagists to know 
in the current numbers of Zes Miren: the 
Rev. Jules Rrunetti describes his recent journzy up the River 
Maroni, in French Guiana, giving pany dstails concerning the 
Negro population which is sett! its banks. 

Tae Austro-H ien Expedition for the irvestigation of 
Central Africa, which was organised last year by Count Samyel 
Teleki, and reached Zannbar last June, has left for the interi Tr. 


A GERMAN Expedition to B sailed rom Bremerhafen on 
Jan a5. Te gentlemen are? Dr. Karl zon den Steinen 
"and his cousin Wilhelm, Dr. P. Vogel (Uelfeldt), and Dr. 
eEhrenreich (Berlin. Both Dr. E. von cen Steinen and Dr. 
Vogel took in the German Polar Expedition to South 
Georgia, and the former gentleman and D-. Clauss were with 
the celebrated Expedition for the investigation of the Xingu 
River in Central Brazil, while Dr. Ehrenre:ch was on a journey 
in the Amazon district. 


THE now number of the Mittkalungen of the Vienns Geo- 
graphical Society contains Dr. Lenz's map of the Congo between 

tanley Falls and Kaso to the journey ap which we referred 
dn a recent number of NATURE. The gives much in- 
formation as to the character of the countrrealcng the banks of 
the river, and the people who inhabit them. As it is only six: 
months since Dr. Lenz arrived at Kasonge, one cannot but 
vemark the rapidity with which the journey between the coast 
and the centre of Africa can now be e. As a matter of 
fact, the London Missionary Society has a monthly mail between 
Zanzibar and Lake Tanganyika, and letters from jheir mission- 
siira pE the: wat ete that lake reach London in three 
mont bd . 


THE same number contains the conclusion of Herr Baumann's 

valttable description of the country anc. people ón the 

dle and Lower Congo; a paper or the H Takes of the 

Eastern Alps, by Dr. August Holm ; and a colection of recent 
statistics on the population of Bosnia and Herzegovina. 


da Rey and the Ric Campo, and 
gi as the population an 26,000 square kilogetres, 
or only 18 per square kilometre. The e mostly belong to the 
north-west ch of the Bantu stock, end Herr gives 
‘ome useful details as to their distribution and subdivision in the 
Deutsche Runasckau for January. | 

A NIW exploratlon of the districts an the Upper Meikong, 
inhabited by the Laos tribes subject to Siam, has at- 
tracted considerable attentlon in arm Towards the 
ond of 1885, the Siamese Governmen: found it necessary to 
undertake an expedition against these trib=s (the prindpal of 
them being the Ho). An Italian officer, Capt. Pinson, who 
was agnilitary instructor in the Sicmese service, accompanied 
the expedition, which ultimately arrived at Muen-Son, fourteen 
days’ march to the north-east of Lyang- in fhe centre 
of a region wholly unknown to Eee dor lese Hos had 
prevented Dr. Meis from completing his famous exploration 
of the whole of the Laos States. e eapediticn, owing to 
frontier complications with T was rot a success, 
wi now M. Pinson has determmed to explore the country 
or himself, partly With the object of disco 


commercial 
routes along the Meikong into Yunnan and into uin, Both 


from Laang-Prabeng, and also foz geographicil par- 

pores. He has arrived in Pans to Jay the project before the 
ent of the Council and the various mercantile bodies, To 

the former he has presented a memorial aski be despatched 
on the mision by the French Government. this doeument 
he describes briefly the divisions of the Siam=se Laos, the nature 
of the soil, the commercial situation of Gres: Butain in Burmah 
in regard to the Laos States, the alternative trade routes for 
U Laos—which he describ& as by the LIeiram to Bangkok 
(which pears the natural ronto), by the Ho ccuniry into Ton- 
qum orbs the Meikong—and other details. He '" the 
eterminaton to retum withont delay to IuangaEre and, 
if aided by fhe French Government, (1) to penetrate into Yun- 
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uopean countries, In some of the departments the 
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nan in order to study the peoples on the route and thelr com- 
mercial wants, and (2) to explore and study m like manner the 
two routes from the zame town into Tonquin and Annam, The 
projected exploration, it will be observed, is mainly thiough 
unknown territory, Dr. Neis not having been able to penetrate 
a large part of this region. `» 2 
IN the last number of Za Gazette Gees Aie C M. Kalt- 
brunner publishes an interesting article entitled *'L'Indicateur 
Géographique," He first’ gives statistics of the varions Societies 
for geography and the allied sciences in the world. According 
to conunents, the number of these is as follows :—Europe 91, 
Africa 5, Americn 9, Asia 9, Australia 2, giving a total of 115. 
France heads the list with 28, then comes Germany with 23, 
then Italy with 8,,Switzerland with 7, Austria with 6, and Great 
Britain with 4. The total number of periodicals treating of 
geog phy as a princpal of subject is 263, of which 
214 me pablished in pe, I4 in África, 19 in America, 15 in 
and I m Australia, France again heads tho list with 79, 
Germany his 42, Great Britain 18, Italy 13, Austria and the 
United States I1 each. Many other interesting details respect- 
ing membership, amount cf subscriptions, of Government assist- 
ance, &c, are given. In Great Britain, Germany, ang France 
the ay subscriptions per member are 70, 35, and I5 francs 
respectively. The writer complains that notwit the 
great number of Frecch Societies and publications, no one pabli- 
cation similar to Peferre«sw in Germany and the Proceedings of 
the Royal Geographi-al Society in England exists, He proposes, 
therefore, that a geographical indicator should be published con- 
taining the title, place of pablication, sum of contents, price, 
and, where desirable, a critical review of ail the geographical- 
journals, as well as o? new books, maps, &c. The editor of Za 
Gaxette Cho, promises to carry ont the idea as fer as 
pow ible by giving these details respecting such of the publica- 
Hons as have reached his hands since the beginning ‘of the New 
Year, 
Dr. Von KLODEN recen:ly 


their lengths, and otber data, 
longest river, with a 


lished a list of 374 rivers, with 

which he gave the Nile as the 
of 6470 kilometres, the Missouri- 
Mississippi coming with 5882 kilometres. General “von 
Tillo revises these estimates, and from more eract measure- 
ments concludes that the Missouri-Aliesissippi is the longest river 
in the world, with 6750 kilometres, the Nile coming next, with 
6470 kilometfes as in Von Kidden’s Rst. Other rivers given 
both by Von Klbden and Tillo with the same measurements are 
the Ta-Kiang, 5083 kilometres; the Amazons, 4929; the 
Yenisei-Selengu, 4755; the Amur, 4700; the Congo, 4640; 
and the Mackenzie, 4615. In connection with this sub- 
ject Petermann's Mitten states that a new curvimeter 
1s being practically tested in Perthes's grogmphical establish- 
ment ; if the results aze satisfactory it will be of great service to 
those who have much to do with mape. 

THE Geographical Society of Mexico is about to resume the 
publication of its proceedings, which has been interrupted since 
1882, 

Cormes announces the farthcoming publication of an import- 
ant work on the Shy of the interior of Madagascar, by a 
French Jesuit, Phe Riblet, who has explored the greater part of 
the island. ¥ will ge accompanied by various topographical 
maps, especially of the provinces of Imerina and Betsiloo. 

AT a recent meeung of the Geographical Society of 
Paris, a note was read from M. Ci dh 1s charged 
by the Madrid Geographical Society with a Journey in Eastern 
Africa, on his itinerary. AL Raffray, the Consul of Fmnce at 
Zanzibar, sent & repor: on the results of Dr. Junker's last Journey. 
ML Chiffanjon, wriirg from San Fernando, announced ‘his 

proeching departure for the exploration of the Orinoco ; and 

r. Chervin read an interesting paper on the increase of the 
populations of France and the principel States of Europe during 
the present century. In France the urban was only 

per cent. of the total in 1843, while now it is 35 per conffwe 
The writer referred to the very slow increase of the ulation 
in France, although the average mortality is less than m other 
population 
1s even less now than it wasin 3801. He thought colonial ex- 
tension was one of the most effi remedies for a state of 
Nae ae threatened to place France in a position of numerl- 
cal irfferionty towards other Stases. New colonies, he says, open 
new fields to future generations. The process suvgestod, how- 
ever, appears like that of putting the cfrt before*the horse. 


! 
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SHE INSTITUTION OF MECHANICAL 
ENGINEERS 


‘THE Institution of Mechanical Engineers held its meeting in 

the Theatre of the Institution of Civil Engineers on 
Thursday and Friday of last week. The paper on ‘‘ Triple 
Expansion Enginegs" read at the last meeting, of which we then 
gave an abstract, wes discussed. The remainder of the papers 
on the mme were read and discussed. 

Mr. . Rathbone's paper on *' Copper-Mining in the Lake 
Superior. District" com 2 eral description of the 
district, the method pursued in 2nd the of ore- 
dressing and employed. e ore employed is what 
1s known mineralogically as ‘‘ native copper." It does not occur 
in true fissure veins, but rather in beds, or, as they are not inaptly 
termed in the district, '' belts,” dipping at the same inclination 
as the '' country ” or rock incloang them 

From exhausiive scientific investigations into the origin and 
derivation of the co in these deposits, it appears probeble 
that it was infiltrated Into them in the form of an aqueous solu- 
tion of co ; Which also appears to have had a strong 
chemical ity for special constituents of the rocks, thereby 
giring toa series of chemical reactions, whence resulted the 
precipitation of native copper in a more or less concentrated 
state, according to the proportion and the even distribution or 
otherwise of the ipitating or displacing agent present in the 
original rocks. r the amygdaloidal trap-rocks the displaci 
agent. ap generally to have been lem evenly disribated 

in the conglomerates; in certain places the concentration 
of the displacing t has been zo excessive as to give rise to 
the formation of e masses of copper. Whether or not the 
sa ore action connected with some natural process of 

iviation, influenced by terrestrial electrical currents, it is im- 
possible to decide. In the am oidal trap-rocks the vein- 
stone is frequently composed y of epidote, a mineral whose 

ce is ed as favourable or “kindly” to copper. 

minerals found in association with the homblendic and 
gugitic porphyries that constitute the veinstone proper, are 
quartz, calc-spar, and many varieties of the zeolite group. The 
commercial c pper smelted from these ores being entirely free 
from deleterious matters, such as arsenic, bismuth, antimony, 
&c., is especially valuable for electrical purposes, as the con- 
ductivity of copper is reduced by the presence of foreign matter 
even in the minutest proportions, & trace of arsenie reducing the 
conductivity 20 per cent. In the manufacture of brass, again, 
the presence of antimony 1s most deleterious : one-tenth of 1 
cent. converts first-rate ‘‘best selected" into the worst possible ; 
one-fortieth of I per cent. renders it unfit for snythiàg but in- 
ferlor brass ; htieth of 1 per cent. changes ‘‘ selected ” 
Into-*' tough ingot” ; one-tenth of 1 per cent of either bismuth, 
arsenic, ortis, nickel, or cobalt, is sufficient to turn “ best 
selected ’ into tough metal 

There are two methods 





copper ıs found concen varying in weight 
from a few hundred pounds up to many tons; and stamp Toot 


mining,” where the copper occurs in a more or less divided stete, 
and usually pretty evenly disseminated throughout the whole 
vein&one, so that its separation from the matrix or gangue can be 
ecenomically effected only by stamping and by the subsequent 
processes ordinarily employed in mechaniggl The 
more evenly the copper is distribated throughout the veinstone, 


the more valueble is the latter, and hence it is that veinstone 
producing only 97; per cent. cen be worked profitably at the 
present low price of copper. 


* The pbject of ore-dreesing is to separate as far as possible the 
suse ics Sah aor pe occam g an fae ore from the 
w" or a, and concentrating itto the highest 


degree of parity practicable. The muin feature of the process 
ee copper ore the ples 
the machinery already employed elsewhere in the dressing 


of tin and lead ores. . š 
«æ In the Lake Superior copper mining the features which 
oe Oo most y of speclal attention are i—(1) 
care with which the exploratory workings are kept in advance 
of the stoping. (2) The use of machine drills, which 
admits of opening up the mineg at a rate otherwise impracticable? 
This 1s one of the few localities where drills are employed for 
sto and it has beer?found that two or three times as much 
rock can be stoped in the agme time by drill as by *nd. 
(3) Tho.care Ese upon the seperation of the copper from 

the gangue by dressing, e " 
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. 
WL Marc Berrier-Fontalne's paper was degcriptive of his. 
portable hydraulic piling machino, by means of which holes 
are drilled in a single operation through all the superposed 
thicknesses of metal without stopping the drill, which insures 
that all the holes are quite true. By ite use 25 per cent. more 
holes are drilled than can be drilled by stationary machines ja 
the shops. E 
Mr. H. Teague’s notes on the pumping-engines at the 
Lincoln Water-works, whi the Institution ited et its 
summer meeting last year, mainly of a technical charactes. 
It is interesting to learn that when in 1884 still further pump- 
ing power was required, 4he author, from ience gained at 
Granthem, Maidstone, and other places, ided to revert to the 
Cornish pamping-engine, as he had been convinced that the cost 
of coals and repairs had beef reduced in some instances to as- 
low as only one-sixth of the &nnual expenditume pertaiging to- 
rotatory pumping-engines previonsly in use there. A 


THE SCOTTISH METEOROLOGICAL SOCIETY! 


THE Journal of the Scottish Meteorological Society, which 
has recently been published, contains, in additio : to copious- 
tables of the meteorol of 1885, several papers of more than 
usual interest. Prof. Piarzi Smyth leads with a suggestive paper 
on hygrometric observation, based chiefly on observations made 
by him in the neighbourhood of Malvefn in the summer of 1885, 
on fifteen successive days, at 9 am, in June, at a height of 
125 feet ; and sube uer for twenty successive days at the 
same hour but at & eight of 330 feet Scrupulous care was 
taken to have the dry-bulb ed with air as nearly as possible 
of the same quality as that of the free atmosphere outside, by 
lacing a large and tall black iron chimney on the top of the 

tevenson screen, to Mr. Aitken's idea of promoting a 
current insid rapa n cain hey cra ect as 
possible by enveloping it in muslin, tightly over its 
surface, and by Gene that it was always th@roughly wet for 
each observation. The results gave for the lower station a mean 
depression of 3°'4 of the wet- below the dry-bulb aud ue for 
the upper station. It is probable that these results would be 
found to be higher than what obtained at the three or four 
stations in Central England nearest to Prof. Smyth’s at the 
same dates ; and without a doubt the value of the Inquiry would 
have been enhanced if such comparisons had been made and 
recorded in the paper. 

An important point would be gained if such inquiries led 
meteorologists more earnestly to consider the necemity of im- 
proving the means and methods of observing and refucing the 
observations of this most important element of the atmosphere, 
it being by its aqueous vapour that the disturbing influences at 
work are called into play, giving rise to winds, storms, rain, 
snow, hail, electric displays, and other atmospheric phenomena. 

Mr. Omond, in an interesting paper on the wind and? rainfal? 
of Ben Nevis in 1885, based on the hourly observations at the 
Observatory, shows that the direction of wind with which 
most rein fell was a little to the north of west, and that the 

tity diminishes round the compass in both directions from 
this until the driest pomt is reached a little to the south of cast + 
east winds having a very low value. As the rate pf falk 
wnth each wind during the time it lasts, north-westerly winds are 
the wettest and easterly and south-easterly winds the driest. 
Since south-easterly winds fnostly occur when an anticyclone is 
moving off and a cyclone a the facj of their dryness 
at the Observatory, 4406 feet high, i a valuable contribution to- 
our knowledge of storms, since the same winds under the mme 
conditions at lower levels are notoriously wet. 

A hopeful inquiry is being carried on dt the Ben Nevis OB- 
serfatocy by Mr. Rankin, first aeustant, on rainband observations ; 
and from the results already obtained there can be little doubt 
that when a complete low-level o , with hourly observa- 
tions, has been established at Fort William, much light will be 
thrown on the cal distribution of vapour in this part of Great 
Britem, and itsgmportant bearing on forecasting the weather. 
The observations for seven months are discussed, and the means 
show that a heavier rainbend indicates with steady regularity a 

1 rainfall as determined by the hourly observations. 

the most important contribution of new facts in the Journal 
are thirty-nine pages of tem obsefrations made on the 
Firth and Lochs ot the Clyde March to November 1886, by 


1 Joxftnal of the Scottish M. , Third Seriem, No. hi. 
Raid end Posen: Williams and )e 
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. 
the staff of the Scottish Marine Statlon on board the Mea ; 
the trips having been made in April, June, Augnst, ber, 
2nd November. The observations were made at all of 
the sea, from the surface to 107 fathoms. Tae novelty and, 
in not a few cases, the unexpectedness of he rescits render it 
adyjeable to delay a full discussion till moe observations have 
bean made and the densities worked out. In the meantime a 
proyllonal report on the resalta ofthe Aprl. and June trips, by 

. EL R. Mill, will be read with į ^ Among the unex- 

ed results was the discovery ih June in Loch Fyne of a 
S I Miis QUIT mith. temperie Rm floating 
betweeu two warmer strata, the coli area bei ost definite at 
its upper surface and more diffused below. « greatest thick- 
mess of the mass of water colder than 43° was 180 feet, off 
Inveraray. Its lower bounding rac elang the bottom 
from the head ofthe loch to ; then chere the water 
-deepens jt dipped down again at the same angle until off 
any where it bent up again and met the u 
-surface at Furnace, 120 feet under the surface of Ioch. 

e Ine paper by the seaetary on the meteorology of Ben Nevis, 
it is shown from the three ' abservatians at the low-level 
"station and the high-level o ory that the mran decrease of 
temperatuie with height is at the rate of 1° F. fcr every 270 feet 
-of ascent, the lowest monthly rate being 1° for every feet in 
winter and the most rapid rate 247 feet in A table of 
the barometric corrections for height for the diter=nts sea-level 
pressures and air temperatures that occur hos also been prepared 
directly from the observations themselves. The importance of 
the results of these two inquiries rests on th fact thet the Ben 
Nevis pair of stations alone supply, owing to their differ- 
sence in height, close proximity horzonta!ly, and the positions of 
their thermometers, the physical data of observation which 
satisfy with sufficlent closeness the requirements of these funda- 
mental problems of meteorology. The science has now 
that stage when Great St. Bernard with Geneva, Mount Wash- 
ington with ii ues and Burli Hccho»ir vith a station in 
cae of the neigh uring d or bri&f continued obeerva- 
onn mah baj oom or at diferent. heights on the sippes of the 

orn, can accepted as affording the dala required for 

-dealing seriously with these questions. xis 





REPORT ON THE BOTANICAL CARDEN, 
ö J 


SAHARUNPUR 


R. DUTHIE’S “Report qn the Progress arri. Condition of 
the Government Botanical Gardens at Caharunpur and 
M reefor the Year ending March 31, 1836," which has 
y reached us, contains, besides the usual roctine matter, 
inseparable from such Reports, au the state of che Garden 
itself, much that has a wider range of interest. Ax usual, the 
«cultivation of new plants of economic value appears to have 
-occupieé e considerable amount of attention during the year. 
Where so many useful plants have been mtroduced and reported 
upon, it is not an easy matter to select one or two for an 
example of the work in which Mr. Duthie is engaged. The 
character of this work is now, however, pretty well known, 
thongh the following extracts will show that plants of very 
varied character and uses are year being experimented with in 
ee ae 
er the of New ae iy of the 
seed of this vegetable. u reported. dp have been ‘received ‘end 
pasce germinating freely and yielding a conünuous crop. of 
eaves, which, when cooked, 1« said to much resenbls in flavour 
that of English spinach: e plants, Mr. Duhie says, seed 
freely, and he has no doubt that it will readily scclimatise ; 
though, as he says, introduction is not ome ot much import- 
ance, except for ety, as it comes into ‘season at the seme 
time as English kinds, and it can hardly cor with them in 
popular estimation. This so-called New c spmach many 
-of our readers will remember as Jerri ls exfarsa. 

The Qea-quina (Ullucus tnderestis) 1$ another Dod plant upon 
which experiments in cultrvation have been m It is a native 
-of South Amenca, and the tubers, which are abont the size of a 
walnut, and similar in ap to a potato, are eaten, when 
cooked, by the people. I cultivation in this ccuntiry as a sab- 
-stitute for the potato was at onetime proposed and attempted. 
Mr. Duthie says thatetwenty-eight tubers were received by him 
from the Gardens, ; four of which wre sent to the 
Amigardh end the remainder were planted at 2 
pur Up to,within a few weeks of the date Sf he 


end of the day, as the silk takes up very little 


but after thf com- 
e sickly, so that it is 
evident it will not suit the plains of India, but may succeed 


these latter plants had made good 
mencement of the hot weather they 


very 
well ii the clrtnate of where it was intended that the 
pan of the plants should be sent. 

f Japanese varnih-tree | Rus ict fera) the i 
are stated to be making repid progress. growth for 
two after ination did not & *more than a foot, 
which, however, bas been doubled since the commencement of 
the hot season, and there is now no reason to doubt that this 
useful tree will thrive in the climate of Saharunpur. Mr. Duthie 
further says a small plantation rill be made next rainy season, 
and it then be a question of time as to when the plants will 
be ready for tapping. 

‘Mr. Duthie makes the following interesting report on the 
subject of spider silk, which had ously attracted some 
attention. e says :—'' I arrived from British Garwhal just in 
time to supermtend operations a: tho commencement. e men . 
employed on this work were prcvided with small sticks about a 
foot long, and they were told to collect ag many clean webs as 
possible during the day. There was not much to show at the 
space when woand 
roand these sticks, and the weight is red gentil @he total 
Mii or eba collected d tae season did not exceed 10 lbe, 
the of which was despatched to Mr. Wardle, of Leek. The 
cost of collecting the above, and the carriage from Bhim Teel to 
Saharumpur, and from Saharunpur to Bombay, amounted to 
Rupees 33-7-0. At this rate the erport of spider silk to 
England would, of course, never pay, but ee might be 
reduced very considerably: for instance, this consignment 
included the weight of the sticks round which the was 
wound The silk is removable after immersion in hot water. 
Dunng my stay at Indalpur, in the Sháhjahánpur district, I saw 
ioie Rue clean webs of the same kind in a forest about eight 
miles to the north of Indalpur." . 

Judging from the remarks of Mr. Duthie, there seems but 
litle chance of spider silk ever becoming an article of com- 
mercial value. ns € 

The Re includes some interesting notes on some offici 
fous mad. by My. Duis during the , and a valuable list of 

lants collected, the names of waich have been verified at the 
Royal Gardens, Kew. ` 





e 
SCIENTIFIC SERIALS 


Bulletin de P Académie des Sciences de St. Phtersbourg, tome 
xxii No. 3.—Cormctions and additions to the Syrian 
and Votyak-German dictionaries, published in 1880, er F. J. 
Wiedemann, These emendatiors are based on the following 
recent works: ‘“‘ The Land and ofthe Syrians,” by 
Lytkin ; the publications on the Votyak issued by the 
Karan Mission ; ''Votynk Tales and Proverbs,” collected by 
Dr. Aminoff, and ed in the works of the recently inst- 
tuted Finnish-Ugrian Society ; Dr. -Max Buch’s ethnographical 
sketch of the Vo in the '* Acts Societatis Scient. F'ennicse," 


vol. xii ; and MM. Koshnrnikoff and Miropolsky's monographs 
on the Vo —On the Omis of the western of the 
Pamir and Alai, by V. Bianchi—On '' Claudii Perganreni 
Scripta minor," by im Nauck. i 

Nyt Magasin for Naturvidenskaberne, vol. xxx. Nos. 3 and 4, 
Christiania, I ournal 


—This number of the Norwogiin New 
Sciences contains : —Continuat on of Herr Brogger’s paper on 
geological history of the Christiania Fjord. Acco to 
the writer, it may be assumed tha- the bed of the fjord Has been 
raised by eruption to the surface of an older bed, which consists 
of depressed strata of the earth's crust, whose depression had 
been connected with active of dislocation, crumpling, 
and foldmg in the postSilunan period. The ovidences of 
erosion eruption are considered at h, with special 
referencd to the action of glaciers in the formation of the ford, 
—Dr. Lang concludes in an exharstive his contributions to 
the study of the eruptive rocks of the Silurian beds of Christiania, 
and thus completes an importent chapter in the goological 
distory of South Scandmavia.—Notice of Aealecus glesne 
ascawixs, by Herr J. Grieg. The imon, 2 fe with well- 
developed ovarium, is the fourteenth that has been taken off the 
Norwegian coasts since 1740.—Report of the various attempts 
made within the Inst four year’ to introduce new plants into 
Iceland, « by Dr. Schierback. The regults of these efforts to 
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enlarge the flora of the island are scarcely encouraging. | present low birth-rate has been refened. And rSjecting these as 
Thus, although pes are entertained that some kinds of maples inadequate, he insists that the main source of the increasing ° 
may thrive in sheltered spots, conifers, from whose introduction | depopulation in France is the gradual obliteration since the great 

great expectations were entertained, have not given promise of | revolution of the blond dolich ic type, to which he con- 
success, while poplars, oaks, apple and pear trees have without | siders most of the ingui Frenchmén ‘of earlier tim 
exception died. @ommon - and black-currant bashes thrive | bel while the representatives of the brachycephalic > 

so far as to set fruit, but this does not ripen ex in the | who have never distinguished themselves in science, art,*or 
warmer summers. Potatoes, which would be invaluable to the | letters, have been able to take the lead t h superiority of 
islanders, have not yet been successfully cultrvated, but | numbers, By their cupidity, narrow range of interests, and 
mm. rhubarb plants, and several of the hardier cabbages, | indifference to the traditions of famly and national glor, 

toge with lettuce and chamomile, do well. The great | he holds them responsible for the anomalous condition of the 
question, whether cereals can be cultivated, as would appear to | country, in which an unprecedented accumulation of wealth and 

have been the case in the times of the Sagas, does not seem to feat prosperity ate associated with physical d ion end 
admit of a satisfactory solution, and, according to the writer, | dimi births. In the rg introduction of the dolichocephalic 

the present supply of corn.from the mother-country by | element through immigrationghe author sees surest means of 
means of rapid steamers, no longer makes the attempt necessary effecting a sub-titution of national type and the profpects of 

or desirable from an economic point of view. An interesting | securing renewed vitality to the French race. e : 

list of the various plants introduced, with the times of sprouting, Rendiconti del Reale Istitute Lombarde, D ber 1886.— 


budding, &c., adds to the value of Herr Schierbeck’s paper. Obituary notice of the late honorary member of the Institute, e 

Revue a’ Anthropologie, troisitme série, ‘tome iL, Paris.— | Signor inghetl, by the Editor. Reference is made 
Recspisiusiony by M. Topimard; of the Society's instructions | more & 

or no colour of and hair in France, with fac- tical economist and art critic.— On the liquors employed in 
similes of the printed pepera distributed to intending observers, nissim cultivation of Bacteria and other ainnía organisms, 
and directions how they should. be filled cee qninary by E. L. Maggi. The various gelatinous, albuminous, and other 
nomenclature for the na-al index in the living subject, y Dr. solntions &ow in general use are described, with remarks on the 
Coll n. The write, who considers a correct and systematic- | best means of prepering and rendering them sterile. —On the 
ally determined nasal index as the most important anthropo- metry of lineer gpaces in a space o # dimensions, by Prof. 
- metric determination, not excepting even the ic index, Bertini. The anthor’s theorem for ordinary space of three 
proposes to divide the ordinarily accepted mekana into | dimensions—'' A necessary and mufücient condition for three 

yper-leptorhinian, leptorhinian, mesorhinian, pl and | straight lines to exist in a plane is that all straight lines meeting 
hyper-platyrhinian, iacluding under the p section all 








Yper d two of them at arbitrary points shall also meet tho third "—1s 
the black races, under the mesorhinian the ow races me here generalised for a linear space S of any numher s dimen- 
and under he Run mo of the pte races. sions. —Meteorological observations madeat the Brera Observa- 
paper gives a clear and concise description of the instruments in , Milan, : onths of ober, Novemper, and 
general use, and of those best adapted for making the required do e n daring baM October, : 
measurements, which he regards as of paramount value in í . bd 
determining racial characteristics —Contributions to the sociology Rivista Scientifico-Industriale, December 1836. —Determina- 
of the Australian races, by Elle Reclus. This peper, which is tion of the weight of the mercury contained in & Thermometer, 
principally concerned with the system of clanships and coosin- | by Dr. G. Gerosa. Cloyden having recently determined the 
ships existing among ‘these p-oples, has comparatively little volume of the mercury contained in a thermometer (Proceedings 
interest for ish readers, who have long been familiar with | of the Physical Society of London, vol. vii. p. 367, 1886), Dr. 
the curious questions involved in the principles of inter-tribal | Gerosa here gives a determination of its weight, which he had 
relationship. Indeed, @{ Reclus has drawn so Idtgely from the | already worked out m the Rendiconti of the R. Academia del 
writings o Br mgh- Smyth, Eyre, Howitt, T: M Lincei, vol. x, 1881.—On the electric transmission of by 
McLennan, and other tah riter. that this Arat part oF his Dr. Gerosa. The paper gives a critical appreciation of the 
paper isa mere résumé of some of the more sensational details work done by M. Marcel rez at Creil by M. Fontaine 
of information contained in their several works.—Anthropo- in thé Atelier Gramme, He considers the latter &perijnents 
logia observations in Guiana and Venezuela, by Dr. Ten Kate. | the more successful of the two, M. Fontalne showing that with 
observations chiefly refer to the differences between the more economic means the same results may be realised as wero 
native Caribs, the so called “wood N ? and half-castes. | obtained in the experiments at Creil.—On the development of 
The first of these present two distinct typos reminding | electricity in the condensation of aqueous va ; by Dr. Franco 
the anthropologist of the Red Indians in some respects, i In reply to Prof. Coatantino ovelli th® author 
and of Mongolian races in others; the second shows that there is no perceptible development of elec- 
are a specially vigorous black tribe, the descendants of | trict during the condensetion of the vapour of water. A 





runaway slaves domiciled in the forests of Surinam. Most of ption follows of M. A. Nodon’s h eter, already 

these men are of herculean and stature. Numerous reported in the Yournal de Physique for Octo 1886. ` 

anthropometric and other tables illustrate the .—On the : e 
lation of France, by M. de Lapouge. , This subject, 

w has lately been attracting renewedPattention through the SOCIETIES AND ACADEMIES 

appearance of the second edition of M. de Nadaillac’s interesting e 

pamphlet '* On the Decline of the Bicth-Rate in France,” is con- * LONDON 

sidered by the author from an anthropological as well as a social Royal Society, January 13.—‘‘ Supplemen! Note on 

„and moral point of view. After drawing attention to the fact | Remains of Polacanthus foal” By J. W. Hulke, F.R.S. 

that While between 1770 and 1 there were 380 births for In a paper published in the Phil Trans 1881 the author 

every 10,000 of the population, this number bas gradually fallen described souie remains of a Dinosaur, remarkable chiefly 

to 235 for the present decade, and is thus lower than that of | foy its dermal armour, discove some Mteen yeus y 

Switrerland, which had been assumed. to have the lowest birth- ir Biton Bay by the late Rev. W. Fox, and then in colec- 


the writer. polation of France has reached a stationary | shield, which, for facility of, transport, had been broken u 
point, its annual increase of 80,000 admitting of no companson | its discoverer into innumerable small pieces, ha 

^ with the hundreds of thousands, and even millions, annually | recently reconstgucted in the workshop of the British. Museum, 
added to the populations of Germany, Russia, the United States, the Author now describes this singular armature, and also some 
and the British pre while, moreover, this slight increase is | parts of the pelvis formerly obscured by rock. The pi 
solely to be refi to the constantly increased immigration injo which, in their very fragmentary condition, had been 
France of foreignera, who mow constitute one of the tes, are now seen to be parts of a continuous omeous shield 

pulation, and who predominate so largely at some points as to which protected the rump and? loins, having its anterior surface 

have reduced the French language to a secondary in such | ornamented with closely-set + tubercles, ind in each lateral half 
districts. ‘The writer discusses the various causes, sach'as the | foug longitudinal rows of keeled eminences. The echium has its 
adoption of Malthusinn principles, alcoholism, Catholicism, im- | long*axis dimected transversely ta, that of the trunk, and not 
morality, waft of pafHotism, self-interest, &c., to Which the y parallel to it as in the onts. ? 


1ate in Europe, and less than half that of Russia. According to | tion. These have mnos become national property ; and the large ^ 
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ADEST 20.—9' A Study of the Thermal Properties of Methyl 
coboL” By William y, PLD., and Sydney Young, 
D.Sc. 


The writers have investigated the properties of the above sub- 
stance, and obtained numerical values for the ecpansion of the 
INuid, the vapour- and the compressthility o7 the vapour ; 
and from these results the densities of the saturated vapour and 
the heats of vaporisation have been deduced. Tis range of 
temperature is from — 15° to 240$C., and of pressure from 


IT mm. to 60,000 mm. The apparent critical temperature is 
240*, and the pressure 59,660 mm. The were corrected 
by means of Amagat's results, and the peratures nre those of 


an air thermometer. p 


January 27.—''On a Perspectiw Microscope.” By G. J. 
Burch. š * - 

In 154, the author, while trying to devise mears whereby the 
oC anes of an object should be visible under the micro- 

pe out the adjustment of the focus to eazh, discovered 
that, when two lenses are separated by a distance equal to the 
sum of their focal lengths, the optical conditions are such that 
the magnitude of the image bears a constant ratio to that of the 
object, no matter where upon the optic atis it 1s mtnated—the 
ratio being that of the focal lengths of the two lantes ; that a 


given ment of the object along the axis causes a dis- 
placement of the image in the same direction, but in the square 
of the rato. ki 


Further, that a picture drawn with the camera lucida under 
these conditions has the perspective af an bject magnified in 
the square of the ratio, when it is brought withim the proper 


distance of the 

The field of view of the perspective microscope is small, but 
may be increased by using more than two lenses, and the author's 
researches gavo him reason to believe that, with glawes of wide 
angle specially constructed, a high power, with sufficiently large 
field, mxkht be obtained. Several uses, other than cnicroscopic, 
were indicated, €o which the instrument cam be apphec. 

The paper was accompanied by diagrams sho , in two 
different vays, the 2 of position o us pone foci and 

incipal pornts, C, of a system of two lenses as distance 
been ent mal 

A. plece of moss was shown under the instrament, ia rmgnified 
perspective, = 
e ' On the Thermo-dynamic Properties of Substances whose 
Injinsic Equation ıs a Linear Function of the Pzessure and 
Temperature," By Geo. l'ras.*Fitzgerald, F.R.S. 

Prof Ramsay and Mr. Young have found that c ithin wide 
limits sevétal substances in the liquid and gaseous have 
the following relation connecting their prewuie (9), temzerature 
(T), and specific volume (v), 

proaT +6, 
where cand 4 are functions of v only. 

Now in this case the following are the ‘orms that tae chermo- 
dynamic equations assume : T is temperature, and € 3 entropy, 
and I is the internal energy. 

Then g IL=7+A 


where y is a function of temperature only, and a a fanction of 
"ORE only. 3 
@=T+aq, 


where T is a function of temperature pnd a of volume affly. 

Also, the specific heat at a constant volumes is a fincion of 
the temperature anly. 

It would be most important if by some method, K5nig’s for 
instance, or by inserting a small microphone into a tube, the 
velocity of sound in substances in various states could be accu- 
rately d i £s that would enabe us to cetermjne 
ro d the specific heats at constant pressure and comstant 

ume. 


Linnean Society, Jan 20.—W. Carruthers, F.R.S., 
President, in the chair.—Mr. J. Benbow and My F. S. J. Coin- 
walls were elected Fellows of the Soclety. — was arnomneced 
from the chair thet H.R.H. the Prince of Wales had ofcully 
entered his name on the roll of the Society.—The Premdent 
made the presentation of an oil-portrait of Francis 

F.L.S., elected 1796, — Prof. Bayley Balfour exhibited specimens 
and showed the microscopic structure of the '' ginger-beer plant." 
He pomted out that, wlth well known and used by many 
people as a means of man i Sn ici p cub ok mgar 
solution and ginger, yet no sclentific account o the oganism 
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had appeared except a short note by Worthington Smith in the 
Gardener's Chronica. Tt has the appearance of a white No-toc, 
and is composed of a Bacterium ( through all forms of 
rods, coils, and filaments), which ty constitutes its 
eater part; and associated with this is e soroa fungus. 
ui from descriptions and by Kertyof the ‘ hir,’ 
1n the Caucasue to induce fermentation in milk, the - 
beer plant closely resembles this; but there are many points of 
ce. The plant is said to have been introduced into Britain 
by soldiers from the Crimea.—A letter was read from Mr. Benj. 
Lowne referring to an exhibition by him of photogiapha from 
microscopical specimens of the retna of insects. e section 
represented the retinal layer detached from the opticon ; other 
sections showed the basilar layer: thus practically affording 
evidence that the nerves terminate in end organs, rods pleced in 
groups beneath the opticon—e view promulgated by Mr. Lowne 
in his memoir published in the Society’s Transachons.— Mr. i; 
W. Waller ited a block of d part of an oak grown Jn 
Sussex con an excavated tunnel and live larva of the 
l beetle Frisans corierins.—Mr. Thiselton Dyer showed 
and made remarks on two sheets of Arctic Alpine plants from 
Corea. —Mr. F. Darwin and Mim A. Bateson read a on 
the effects of stmuli on turgescent vegetable üssues, of 
which we hope to zive an in an early issue.— 
Mr. J. R. Vaizey read a paper on the morphology of the sporo- 
phore in mosses. proc nh medie sip s a 
consists of an outer sclerenchyma, within which is chy- 
matous tissue, and in the middle the '' central strand" ; thislatter 
bemg surrounded by a single layer of cells, forming the endoderm, 
denved from the outer meristem of the wing apex. It con- 
sists of two forms of tissue, one being of thin-walled prosenchy- 
matous cells destitute of protoplasm, their funchon 
conduct water: this the author terms groryfem. — Suiroundi 
this is a second cylinder of elongated cells with thickened walls, 
contaming granular protoplasm ; this tissue he terms Prophloca, 
On tracing the proxylom downwards, it is found that it gradually 
encroaches on the othe- tissues. by the ‘ foot,” until it takes on 
the character of pondere tissue. The stomata on the theca 
are confined to the hypophysis : the form of stomata in which 
the guard-cells commun:cate is internally typical only of Poly- 
trichaceg and Fearne, In the young spoiagonium five distinct 
meristems occur with different laws of cell-divi on ; one form 
with an axial solid cylinder he terms '* metem.” It gives 
rise to the cenhal strand in the seta, in tbe theca to so much 
of the tissue of the colnmella as hes within the sporagenous 
zone, the cells round this being derived from the ‘ epomerstem,” 
whilst the sig, ie layer is itself denved from the endo- 
mensem. e ypopbyss is an absorbing and asimi 
organ, and performs the functions of a leaf, and should be 
classed as 2 phyllome. The water-conductfhg tissue of the 
ragonium only differs from the xylem of Vasculares in the 
nS: spiral thickenmg and lgniücation of the cells. The 
prophloem even len from the phloem of some Vasculares, 
and though no sleve-like tubes have made ont, yet they are 
wanting also in some Vescnlares, s.g. Selaginella. “The author 
compares the development of the s ragonum in some respects 
to certain parasitic plants; and he draws the conclusion that the 
Muscines are descended from an ancestor common to them ghd 
Vasculars, sirfilar togthe Anthocerather, finally ho i 


to 


in a 
future paper to deal with their phylogeny, specially mg to 
the vas system and its homologue, the central strand of the 
Musci. 


Anr iropolagical Institute, January 25.— ersary 
Meeting.—Mr. Francis Galton, F. RS., President, in thé chair. 
—The following were elected Officers and Council for the 
ensuing year:—Prendent: Francis Galton, F.R.S. Vice- 
Presidents: Hyde Clarke, J. G. Garson, M.D., Prof. A. H. 
Keane. : F. W. Rudler. Tressure : A, L. Lewis. 
Council: G. AL Atkinson, Sir W. Bowman, Bart, E. W. 
Brabrook, Sir George Canpbell, M.P., C. H. E. Carmichael, «a 
A. W. Franks, F.R.S., L-eut,-Colonel H. H. Godwin- Austen, 
F.R.S., Colonel J. A. Grant, C.B., T. V. Holmes, Prof, A. 

> F.R.S, R Biddulph Martin, Piof. Meldola, 
¥.RS., Prof. Moseley, F.R.S., C. iis E G. H. Price, 
Charles H. Lord Arthur Ruscll, H. Seebohm, Prof 
G. D. Thane, M. J. Walhoase. e 


Chemical Society, December 16, 1886.—Dr. Hugo Muller, 
F.R.S., President, in the chair.—The following were duly 
elected gFellows of the Society Mess. Horaco Edward 
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Brother? Francis J. H. Coutts, Tamemasa Hage, Henry John 
Hardy, Michitada Kawakita, Walter Leach, Stephen James 
Pentecost, Henry Joshua Philli P. Yeshwant Sh i 
Tetsukichi Shimidzu, Joseph Stapleton, Willi.m Phillips Thom- 
son, Hikorokuro Yoshide.—The follow rs were read :— 
Researches on the tution of aro- an Ao derivatives in 
Diazoamido-compofinds, by R. Meldola, F.R.S., and F. W. 
Streatfelld.— The influence of silicon on the properties of iron 
and steel, part 1, by Thomas Turner.—The distribution of nitri- 
fying cranes in the soll, by R. Warington, F.R. S.—Isomeric 

nge in the phenol series ; the action of bromine on the di- 
pronon. trophenola, by A. R Ling.— Some azines, by Francis 
R. Japp, F. R. S., and Cosmo Innes Burton. 

Jantary 20.—Dr. Hugo Muller, F.R.S., President, in the 
chair. —The following papers were read:—Some silicon com- 
pounds and their derivatives, by J. Emerson Reynolds, M.D., 

.R.S.—Chromo-organic acids ; } I, certain chromoxalates, 
by Emil A. Werner.—Note on the ‘constitution of the donble 

mic oxalates, W. N. Hartley. F.R.S.—Remarks on 
recent papers by A. er and J. Thomsen on the constitution 
of benzene, by Alex, K. Miller, Ph.D. 


JF iRoyal Microscopical Boclety, Jan I2.—Rev. Dr 
Dallinger, F.R.S., President, in the chair. —Mr. J. Mayall, Jun., 
directed the attention of the meeting to eleven photo-m1 
sent by Dr. van Heurck, and which the latter th t 
results of exceptional merit. The one of A. ida by tians- 
mitted light was rather striking; it showed tly two 
series of lines which were resolved into dots, so far as he 
was aware, this was the best of the kind which he had yet seen. 
But Dr. van Heurck did not say whether it was taken from a 
en mounted inga dense medium or not, and he thought 

so that several important questions of technique were omitted 
which it would have been very useful to have had mentioned. 
In the pamphlet which accompanied the photographs, Dr. 
Royston-Pigott was quoted to the effect that they were quite free 
from what used to be called ‘‘diffraction-spectra,” which now 
here have no existence whatever ; but on examination, unless he 
was much mistaken, they had been ted ont, or otherwise 
blotted oat, from the negative, so that Dr. Royston-Pigott, in his 
fact, had made what the French 


ive each photograph a 
each impresai Ther pep He ae ee icd, 
on sboul ve i as to cation, 
mounting, and other data for identifying the object, the posses- 
sion of wbich was essential in order to form any reliable opinion. 
As regards the longitudinal lines of 4. as shown in 
the untouched negatives of these photographs, Dr. van Heurck 
mid he had submitted them to Prof, Abbe, who replied that, as 
they appeared closer than the diffraction-lines, that was a satis- 
factory demonstraffon of their existence in the object. ` As to the 
photograph of P. angwlatwm, in which e central spot wa~ shown, 
all who were familiar with the object were aware that they could 
et the appearance of & central spot or not, according to how 
ey looked at it: it was a question of change of focus. 
Surirella gmwa, he thought, was not better shown than 
in Dr. Woodward's phot 1 Then there were photo- 
a w 


aphs 
owed 


gra of Nobert's were said to be of the 
I and Igth bends; bat here again hiere Wop Dong io 
enable one to identify them or.to sey that were not the 14th 


and 15th bands —Mr. M. Pillischer exhibited his new '*Kosmos " 
microscope.—Mr. T. Charteis White read a note on tartar 
from teeth of the Stone —Mr. Crisp exhibited a cylinder 
of glass, which, though it plane acted as a concave 
lens, and solved some of the questions which had been raised as 
to the images formed in insects’ He also explained Prof 
Exner's method of preparing i cylinders from celloidin and 
ine, when the effect of convex lenses was obtained. —Mr. 
risp directed the attention of the meeting to the figures of 
enormous microscopes in Schott’s ‘‘ Magia Naturalis,” 1657. 
These hed long puriled microscopists, who were at a loss to 
ünderztand what could be the object in making microscopes of 
the large size which was indicated by the comparison with: the 
observers as looking them. In Traber’s “Nerus 
Opticus," what was undoubtedly meant for dra of the same 
microscopes, the mystery was selved, for if Schott s figures were 
rubbed out, and single eyes were substituted for them, as Traber 
did in his drawings, the scale of the microscope represented 
was, of course, strikingly altemed, and it was seen that"they 
were small hand microscopes after all.—Mr. J. Modland ex- 
hibited and des¢ribed his 'portable cabinet for microscopið slides. 


t 


e 
— Mr. Crisp exhibited Stem's electric microscope. —Mr. A. W. 
Bennett gave a róx mof his paper on freshwater Alge (including 
chlorophyllaceous Protophyta of North Cornwall), with descri 
tions of mx new species, illustrated by coloured diagrams. —Mr. 
J. Mayall, Jan., gave a very interesting account of a recent visit 
to Jena, w. he had been afforded facility for examinig 
all the A nanulirune as carried out in the factories 
Dr. Zeim. He also described his interviews with. Prof. Abbe, 
and the way in which they together tested numerous objec- 
tives which he had teken for the purpose.—Dr. A. C. Stokes’s 
, on some new American freshwater Infusoria, was read. — 
nominations for the» new Council were read, and auditor» 
appointed. ] 
u Paris 
Academy of Sciences, january 31.—M. a - 
dent, in the chair.—On the commensurability of the mean 
movements in the solar system, by M. F. Tmserané The , 
object of this paper is to throw some light on the delicate ques- 
ton, how far exact commensurebility is compatible with the 
stability of two or more bodies revolving round a common 
centre, as maintained Gauss, and more recently by Gyldén 
and Harzer, and denied by W. Meyer in his memoir un “The 
System of Satu,” Geneva, 1884.— Metals and minerals from 
ancient Chaldæa : on the sources of tin in the Old World, by 


M. Berthelot The analysis of certain metallic remains from the 
Palace of on at Khorsabad and from Tello in lonia, 
combined with recent reports of tin mines now being ed in - 


various of KI*rassan, suggests the question whether tin 
may not have been derived from that region by the Assyrians 
Chaldeans | before its arrival more remote 
Sunda Islands and Malay Peninsula ın the East, or from Corn- 
wall and one or two other parts of Europe in the West.—Ex- 
periments on the effects of transfusions of blood in the head of 
decapitated animals, by MM. G. Hayem and G. Barier. The 
results are described of experiments on the head of dogs mme- 
diately, and some time after separation from the“runk, such as 
those studied some thirty years ago by M. Brown-Séquard, but 
not since renewed by physiologists. The anthof eonclude 
generally that the chon of feeling and will is extremely 
rapid, if not instantaneous, after decapitation ; that conscious 
life may be sustained by the immediate injection of arterial 
blood from any animal of the same, or even of a different species ; 
and that such transfusion, made after some minutes’ delay, maye 
stimulate certain automatic and multiple reflex movements, bt 
1s powerless to re-awaken cither sense or will.—Observations of 
the new comets of Brooks and Barnard, made at the Paris 
Observatory (equatorial of the West Tower), by M. G? Biggnr- 
dan.—Observations of the same comets made at the Observatory 
of Bordeaux with the oe m. equatorial, by MM. G. Rayet and 
or 


.—On a method for determining the constant of aberre- 
tion, M. J. C. Houzeau. The author points ont the 
ted to 


fundamental principle of this method, as recently ru : 
the Academy by M. Læwy, had already been indicated by him 
ina peper on the study of the movements of the stars, pub- 
lished in 1871, in vol. xxxvui of the Mémoires of the Belgian 
Academy.—On the mean periodicity of the spots in Jupiter, by 
pean aca By a careful study of older maps of this planet 
(which is in a state of incandescence analogous to dy: of 
the sun), combined with more recent observations at the Obser- 
yatory ofeGrignon, the author deduces a ri ebeaie fd of 
5°43 + 0707 years for its —On the theory of algebraic forms 
with # variables, M. R. [Perrin.—Reseerchas on the trans- 
mission of electricity of feeble tenzion through the medium of 
hot air, by M. R. Blondlot. This is z summary of the author's 
researches on the transmission of an electric current th h 
heated eir, which form the subject of a rBemoir presented by 
him*o the Academy, It is shown that hot air has, properly 
, DO ae power, and he feels inclined to at 
the phenomenon to the principle of cempection, as described by 
Faraday.—On the variable period of the currents in the case of 


circuits an electro-magnet, by M. Leduc.—On a balo 
accompanied by parhelia, observed at Fontainebleau on January 
28, by M. A. isson. This phenomenon, observed between 


9.30 and 10 a.m , presented the a, ce of a luminous circle, 
with a redius of about 23°, concentric with the sun, from a 
light*brown in the centre to a gréyish-yellow on the periphery. 
A second luminous circle, concantnc with the preceding, with a 
radius of about 47°, showed ın its upper segment the colours of 
the r , Tag on the inner side, T! ential to both circles 


were vividly coloured arcs, the brilllancy the latter decreasing 
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while a luminous horizontal band 
the sun sretched across the firma- 
ment, showing three parhelia—two very t an the small, one 
faintly illumined on the large, circle. —Comhbinatons of. the 
Iycerinates of soda with the monatomic alcchols, by M. de 


rapidly towards the extremity, 
passing through the centre 


. d. This deals with the glycerinates of methylic, 
ethylic, batylic, and amylic soda. —2On the compara- 
tive actions of solar hent and li by M. E. Duclaux. It is 


shown that all the effects of com produced by heat may 
«also be p by light ; but reverse does not hold, there 
i number of reactions, which light alone seems 
Mun eR etermining. All these reactions are resumed in the 

ent of the primitive molecule. which 5ecomes decom- 

in a few simpler elements, such ss the formic, acetic, and 

ic acids, the methylic and @thylic alcoho's, &c.—On the 
properties of iosite, by M. M#yuenne Continuing his study 
of this substance, the author shows that in its transformation it 


© may give rise to several well-defined aromatic campounds. Its 


other properties, he considers, may now >e anticipated theoretic- 

.—On a combination of paratoluidine and chbride of 
Dy ME. Omer: On the composition of the graiis pf. uut 
sorgko, and their pplication t the sao industry in the 
south of France, M. Bordas. analysis of eee 
shows a mean G5 43 per tut. iris miss Du On the tel 
26 litres of good alcohol at the j 

A. Taal n ‘the 


terygoid stems in the werte Lem 
bet y of Ascaris dactyltiris, by M. Macé.—Reply to M. 


erogam 
Balbiani on the subject of LencapArps by AL E. pas. 
The author shows that he has m no way the novelty 


and interest of his observations on the various reproductive pro- 
cesses of this o , as asserted by M. Balbian.—On diurnal 


and nocturnal ological variations of tbe cerebral pulse, by 
MM. Rummo Ferrannint. The authors observations estab- 
lish a complete cycle or periodicity in these variations, from which 
they hgpe to deduce the biological theory of normal sleep.—On 


the Couzon, Rhone cee dd by M. 
Ferdinghd Gonnard. —On the epoch wien the subm 
of the Gulf of Genoa were formed, by M. A. Issel Al these 


riverain valleys along the coast of appear to have been 
submerged towards the close of the Mesrinum end during the 
e epoch 2 
BERLIN 


* Meteorological Soclety? December 7, 1886.—Prof. von 
Bezold in the chair.—Dr. Hellmann statec that he had examined 
ons of the County "dodi ages eru 
wig-Holstein for the years 1874-83 for the olanvostigating 
Te estion of lightning flashes in this prevince, and 
the results of that investigation. A= is the case m every 
athek ty in which investigations of the description had been 
carried out, it was shown that generally over the w3ole province 
of -Holstein there is an incresse in tke amount of 
damage wrought by lightning for the decase in question. Ona 
comparison, however, of the different districts, it was found that 
the territory to the south of the Eider had experienced an abate- 
ment of by lightning, while to the north cf the Eider, 
along the North Ses, and especially in the marshes, there had 
been a considerable increase. A ion of damage from 
lightning for one year demonstrated a very decided maximum m 
August in the continental, southerrf, end scuth-eastern districts, 
whereas in the north and west & summe- maximum of less 
intensity and two still weaker manume ir May and October 
became apparent. In respect of a daily peciod it aopeared that 
usd o of the first Gap cf districts. s Tern ae 
the hours from 4oon to 3 in the aftemoon, while the 
remaining pirt of e dpi cie Cai attained rom 
ht to 3 in the moming. This nght marimum was 
y characteristic of winter. The frequency of thunder- 


storma had HO relation to tho dinger from . The 
number of destructive lightnings depended ġ part on 
the way in which the houses were roo number 


was considerably greater in the case of soft then of hard 
roofs. Tn the case of churches the danger from lightning was 39 
times, in the case of windmills 52 times, as great as in tho case 
of houses having hard roofs. 9 regard to the couse of the 
Üüfferent degrees of*danger from in the d-fferent dis- 

tricts, in Indicated two points as determinetire: first, 
the wey ia which the grognd wai built apen nd secati, the 
geological rfture of the ground, Whilst in the west, which was 


very liable to destructive strokes of lightning, the faltmsteads 
were detached and scattered over the whole land; in the east 
ud soith. they were groupes. ee ee ntn villages, and the 
danger from lghtning was always less for larger 

collections of houses than far scattered ie be eae the only 
prominent objects throughout wide spaces. * In point of fact, the 
danger from lightuing was everywhere ora less robin towns 


than for rural distnets, With reference to tlre Bis sapis 
of the question, the danger from at ped sulan calcareous 


Darmstadt, 

ound od investigated a 

conmderable increase of damage by for the southern 

of Baden, sand a decrease for the north of Baden and for , 

t Bemdes a confirmation of the results arrived at 

for Schleswig-Holstein there appeared in the Baden- Darmstadt 

region a decided preponderance of iau lightning in the 

ine plain as contrasted with a very low degree of danger in 
the mountams. 
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THE ORIGIN OF MOUNTAIN RANGES 
The Origin of -Mountain Ranges considered Experi- 
mentally, Structurally, Dynauiically, and in Relation 
to their Geological History. By T. M. Reade, C.E., 

F.G.S. (London: Taylor and Francis, 1886.) 

HAT the skin of our mother Earth’s face is wrinkled 
and shrivelled, is one of the common facts of 
geology. Trueit is that with fine feminine instinct she 
strives to hide the ravages of time beneath a fair covering 
of grass, moss, and herbage, and gracefully does her best 
to make her old age comely ; and we love her for her skill in 
covering up the signs of her years. But we are fain, directly 
we look below the surface, to admit that the wrinkles are 
there. nd the parallel is not a fanciful one, for it has 
long been a favourite theory among geologists that the 
wrinkled skin of old age, and the foldings and bendings 
which are everywhere to be discerned in the layers of the 
skin of the earth, are due to similar causes. In both cases, 
something underneath the skin, which in youth kept it 
stretched and tense, has shrunk away, and the skin has 
shrivelled up. In*the case of the earth it is the gradual 
contraction of the interior as ıt cools, which has caused it 
to draw away from the outer shell; and the crust, as it 
follows down the shrinking nucleus, has to pack itself 
into a smaller space, and consequently becomes crumpled 
up.' This explanation is known as the “Contraction 
Hypothesis.” Numberng as it does many supporters, it 
has had at the same time some vigorous opponents In 
his “Physics of tbe Earth's Crust,” the Rev. Osmond 
Fisher was led to &he conclusion that the contraction 
hypothesis would not furnish anything like the amount 
of elevation that has actually occurred in the case of the 
earth. We admire the ingenuity and elegance of Mr. 
Fishers mathematical work, but we cannot help re- 
collecting Prof, Huxley's warning, that mathematics is 
like a mill and that what you get out of it depends 
entirely on what you put in. Mr. Fisher puts in a suppo- 
sition made by Sir W. Thomson, as to the way in 
which the earth cooled. There have been people bold 
enough to think that in making this supposition a great 
master of physics for once lent his name to an hypothesis 
wifich is in itself physically not very probablg ; and these 
same people are inclined to hold probably Mr. 
Fisher's calculations tend to show that this is the case, 
rather than that the contraction hypothesis is inadequate. 

Capt. Dutton, of the United States Geological Survey, 
is andther doughty opponent of the contraction hypo- 
thesis. His notion as to what that hypothesis is appears 
in the following passage, which is quoted in the volume 
before us (p. 126, note) :— 

“The line of ent which is relied upon to 
sustain a cooling globe proves, when pushed to its 
consequences, that the great interior of the earth has 
not as yet undergone any sensible amount of cooling. 
The only cooling which that argument admits of has beens 
located in a thin external slfell. . In short, the cooling 
would be only skin deep, while the nucleus is about as 
hot as ever.” $ 

This may be called « pushing an argument to its con- 
sequences” ; But if it'be, that phrase certainly mans, in 

Vor. xxxv.— No. 903 , 















retain a certain charm of novelty for the author. 










plain English, putting, -of -course unintentionally, into 
your opponents mouths, statements which they never 
made. If it is esserted that the crust cools faster than 
the nucleus, whic’ is all the supporters of the contraction 
hypothesis ask for,is this the same as saying that the 
nucleus does not cool at all ? 

Now Mr. Mel'ard Reade joins the attack, and in gn 
elaborately illustrated-volume of some 300 pages gives us 
his reasons for dissemting from the contraction hypothesis, 
and for preferring a modified form of the explanation put 
forward originally by Scsope and Babbage. These geo- 
logists pointed out that É&henever a great thickness of 
sedimentary deposits was laid down the subtgrranean 
surfaces of équal temperature would necessarily rise, thé 
increase in temperature would cause expansion, and as a, 
result of this?a rise in the surface would follow. Mr. 
Reade maintains that vertical elevation would not be the 
only result, but that pressures would be set up in the 
mass competent to produce folding, contortion, inversion, 
crushing, and all the violent disturbances which are 
found in mountain-chains and other disturbed portions of 
the earth’s crust.® 

The book has two merits: it takes nothing for granted, 
and it does not err on the side of assuming too much 
knowledge on the part of its readers. But it is a question 
whether virtue may not run to excess, and there is reason 
to fear that this-has been the case here, fora vary large 
part of the volume is taken up with «he establish- 
ment and illustration of physical facts of the most ele- 
mentary character, and of geological truths which are to 
be found in every text-book. For instance, Chapters III. 
and IV. are devoted to the establishment of the facts that 
metals and stone expand when their temperature is raised ; 
that, when they are prevented by constraint from E 
lieving themselves by lateralexpansion, they buckle ub ; 
and that if their elasticity, or, as the author prefers to call ` 
it, thár tensile strength, is small, they do not refüfn to 
their original shape on cooling. Thé cases quoted, and 
the experiments which aré illustrated by six full-page 
plates, are apt and to the purpose; they would bey admir- 
ably suited for illustrating class-teaching in an elementary 
school But it is hard to believe that any one could have 
seriously thought they would be required by the class of 
readers to whom the book,is presumably addressed. 

Chapter V. opens with the statement that “It has ° 
been a subject of remark and wonder to more that one 
eminen? geologist that all the greatest mountain ranges 
are, geologically speaking, so comparatively modern.” 
A broad generalisation like this deserves to have stress 
laid upon it, but it has been so long one of the common 
eee it ever was, 
a spurce of wonder to any one who an elementary 
knowledge of the sclence. Indeed, there is an air of 
marve surprise running through the book which now and 
again moves a kindly smile as we read, and we feel it 
refreshing to Siscover that truths, which have grown 
somewhat eyed to the majority of geologists, still 
Thus 
Mr4Reade seems in more jhan one passage to take a 


little credit to himself for having. discovered that what 


are y called “anticlinals” are really elongated 

ellipscidal: demes—a fact which js rapidly brought home 

to any one who happens to work for 2 few weeks in a 
* R ° 
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We cannot therefore admit that Mr. Reade's € 
are very damagiog to the hypothesis against which they 
are directed; and we cannot see how expansion due to 
rise of temperature corld alone produce she results which 
he attributes to it The strains produéed in this way 
would tend to be relieved by yielding in ‘the direction of 
least resistance—that is, vertically; and if there were 
no impediment to the perfect transmission of strain, the 
yielding would be whólly in this direction. In the actual 
case a certain amount of deformation would doubtless 
be produced within the heated mass itself, but hardly 
enough, it would seem, to cant over a huge anticlinal, 
and lay it nearly fiat on its side. The machinery invoked 
by the contraction hypothesis may or may not have been 
the mearis by which such overth1usts were brought about, 
but it is the only machinery yet suggested which seems 
competent to produce them. “ Seems,” we say through- 
out, for the question between rival hypotheses i$ as yet 
only one of probability. 

And we think no ane will contend that the Scrope- . 
Babbage hypothesis ought to be entirely put on one side 
when we speculate on the cause of earth-movements ; 
great broad folds, such as those of the plateau-region of 
Utah, described by Capt. Dutton, and figured on Plate 
39 of the book, may have been caused by the bulging up 
of heated masses below, though they can be explained 
equally well by the contraction hypothesis. : 

It remains to notice that the book is rich in figured 
illustrations. A number of the plates are devoted to 
somewhat diagrammatic landscapes of contorted rocks, 
and these bring out well the polnts they are intended to 
illustrate; but they do not add to the stock of our know- 
ledge. They would be serviceable to a geologist, if such a 
one there befwho had never stirred eut of the fen-country, 
but he of course would do still better if he took an excur- 
sion ticket to some of the localities from which the viéws 
are taken. A. H. GREEN 


e 

country where the rocks are moderately folded, and 
which was insisted:on and fully illustrated in a manual 
of geology published fourteen yeare ago, and then 
cSuld hardly havé been said to b= new. The distinc- 
tive characters of mountain chains are treated of in the 
same spirit. Little, if anything, :s here added to the 
masterly summary of these chatacters whrch Dana gave 
us years ago, but much space 1s taken uf with illustrations 
of truths which every one admits,in.the form of long 
quotations from sundry sources. AT thisspeaks to much 
reading and patient industry, ahd we cannot but admire 
the cdnscientibus care with wich Mr. Reade has striven 
o inform himself of all that has been said and done on 
the subject of which he is treating; but we cannot help 
asking ourselves whether it was necessary to print at 
length thé contents of his note-books. This accumulation 
of evidence, where it 1s not needed, has brought witb it an 
attendantevil: it has swelled the book to an undesirable size. 
Now in these busy days, and in the interest of readers, 
if there ıs one thing afainst which, mcre than Anything 
else, a resolute stand ought to be made, it is unnecessary 
printing. The day is yet far distant when every page of 
printed matter shall contain something that is new, and 
nothing that is not new; but this is the impossible ideal, 
the asymptotic consummation, which all writers should 
ever keep prominently in view. 

But-#e would not press this point, because, even if 
the author has'given us rather an excess of matter that is 
not new, what he has given is good of its kind; and it 
is of more importance to welgh his arguments against- 
the contraction hypothesis, and in favour of the Scrope- 
"Babbage explanation with the addiions he suggests to 
i. Holding as he does that expansion by heat is the 
mgin factor in producing the disturbances of the earth's 
crust, he made experiments to determine the coefficients 
of expansion of sundry rocks. He arrives at a mean 
which agrees very nearly with that found by Mr? Adie. 
Mr. Reade's experiments ranged from temperatures of 60° 
to 220° F., and he assumes that the coezicient of expan- 
sion wil] be the same for the enormously higher tempera- 
tures with which he has to deal when considering the 
case of the earth—a risky proceeding, to say the least. 
But he has fallen into a far more serious mistake: he has 
assumed that rocks weighted with a thickness of twenty 
milegof overlying strata will expand to the same extent 
for a given increase of temperature 25 rocks under atmo- 
spheric pressure. The oversighs involved ia this*assump- 
tion so thoroughly vitiates all his nume-ical results that 
no conclusion can be drawn from them. 

In Chapter XI. we have the objec-ions to the contrac- 
fion hypothesis sugcinctly stated. The numerical results 
we put.aside for reasons just given, but in his general 
argument the author does not seem ta us to realise the 
full meaning of the hypothesis He sezms to hold that 
according .to the contractionists crum is produced 
by unequal contraction £m the solid si itself, which 
certainly is not their view. And he entirely omits all 
reference to the one fact which is the life and soul of the 
hypothesis, that the earth’s erust is not strong enough to 
stand by itself without support, a fact which admits of 
rigid mathematical demonstration. It is a decided, case 
of a seriowsly mutilated representatior of the play of 
“Hamlet? ^ ' — ' f i 





ORGANIC EVOLUTION , 
The Factors of Organi: Evolution. By Herbert Spencer. 
(London and Edinburgh: Williams and Norgate, 

1887.) 

R. HERBERT SPENCER has done well to reprint 
in & permanent form his two articles on the 
“Factors of Orgagic Evolution," which were published 
last year in the Minetesnth Century ; for, although they 
present substantially the same doctrines as are to be met 
with upon this subject in his “ Principles of Biology,” they 
do so in the light of fuller knowledge and more matured 
judgment. : 

The object of the essay is that of taking stock, so to 
speak, of natural selection as compared with other 
* Factors" Mr. Spencer's treatment of this subject is 
admirable, and ought to be read by all working naturalists 
who have any interest in the problems of evolution. The 
literature of Darwinism has now become so extensive that 
even first-rate naturalists who are engaged on other lines 
of work are apt ta get leftebehind, or, with respect to 
Darwinism, themselves to becomeeexamples-of what are 
now” called “ vestiges”: their ideas are the superseded 
survi of some previous phase of evolutionary science. 
And most of all is this true with regard’ to the funda- 
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- .. A structure, whatever it may be, which is common to 
many allied forms,-is ranked by us as of high systematic 
importance, and consequently is often a&sumed to be of 
high vital importance to the species. Thus,as I am inclined 
to believe, morphological differences, which we consider 
as important—such as the arrangement of leaves, the 
division of the flower or of the ovarium, the position of 
the ovules, &c.—first appeared in-many cases'as fluctuat- 
ing variations, which sooner or later became constant 
"through the nature ofthe organism and of the surrounding: 
conditions, but not through natural selection ; for, as these 
morphological Characters, do not affect the welfare of the 
species, any slight deviatign in them could not haye been 
verned or üccuiidlsted through this latter agency” 
Thid. pp. 175, 176). - ° . 


These quotations are added to those which have been y 
supplied by Mr. Spencer, in order still further to advance 















e 
mental question “so. ably discussed by Mr. Spencer.” As 
he remarks, “Nowadays most naturalists are more 
Darwinian than Mr. Darwin himself,” by which he means 
that most natumlists attribute more to the ‘agency of 
natural selectiofi than was attributed to if: by’the final 
judgment of its discoverer. The reason of this is that 
most naturalists have neither read with any care the later 
editions of Mr. Darwin’s works, nor probably even so much 
as heard of the sundry essays which led him to modify 
his views upon the comparative importance of natural 
selection and other factors of organic ‘evolution. Such 
naturalists, therefore, are not true Darwinians. Still 
believing in natural selection as almost the only factor of 
organic evolution, they are archaic enough to suppose 
that distinctions of specific value are almost universally 
of an adaptive kind. In this respect, indeed, they share 


what is no doubt still the popular impression of Darwinism, 


but an Impression, nevertheless, which does a great in- 
s In order that there 
may be no mistake upon this matter, we will here supply 
a few quotations from the latest editions of Mr. Darwin’s 


justice to the genius of their master. 


works, over and above the numerous extracts which Mr. 
Speücer has selected for the same purpose. 


“T now admit, after readin 
plants, and the remarks recen 
with respect to animals, more 


the essay 


‘Origin .of Species’ 


fittest. I have altered the fifth edition of the 
so as to confine my remarks to adaptive chan 


even the last few years, that y 
which now appear to us useless will 


natural selection. erthel I did not 
sider sufficiently the Eistehce of stru 

as we can at present judge, are neither 

injurious ; and i 
oversights as yet detected in my work.” 
Man,” 2nd edition, p. 6r. 
he was led to the 
of structure, excepting rudiments, was of some special, 
though unrecognised, service,” and concludes 
ing that “any one with this assumption in his mind would 
naturally extend too far the action of natural selection.") 

4€ In 


now seems 


underrated the frequency and value of these latter forms 


of variation, as leading to permanent modifications of 


structure independently of natural selection. But as my 
conclusions have lately been much mi ted, and it 
has be€n stated that I attribute the modif cation of species 
exclusively to natural selection, I may be permitted to 
remark that in the first edition of this work, and subse- 
quently; I placed in a most conspicuous position—namely, 
at the close of the Introduchon—the following words: 
‘I am convinced that natural selection has been the main 
but not the exclusive means of modification” This has 
been of no avail. Great is the power of steady misrepre- 
sentation ; but the history of science shows that fortun- 
ately this power does not lang endure” (7&4. p. 421). 

“ When, from the riature*of the o 
conditions, modificatiens have been induced which are 
unimportant for the welfare pf the species, they maf be, 
and apparently often have been, transmitted in negrly the 
same state to numerous, otherwise modified, descerklants. 


1 


by Nágeli on 
y made by various authors 
ially those recently 

made by Prof Broca, that in the earlier editions of my 
I perhaps attributed too thuch to 
the action of natural selection, or the survival of the 
€ Origin? 
of struc- 
ture ; but I am convinced, from the light gained during 
many structures 
ereafter be proved 
to be useful, and ve erre come under*he range of 
ev formerly con- 

which, so far 
eficial nor 
this I believe to be one of the greatest 
(* Descent of 
He goes on to explain how 
"tacit assumption that every detail 


remark- 


e earlier editions of this work I underrated, as it 
probable, the frequency and importance of 
modifications due to spontaneous variability %(“ Origin of 
Species,” 6th edition, p. 171). * It apfears that I formerly 


the “motive” with the expression of which his essay con- 
cludes, After directing attention to the present views of” 
Prof Huxley upon the subject—viz. * How far natural 
selection, ces for the production of species remains to- 
be seen”; and “Science commits suicide when it adopts 
a creed”—Mr.. Spencer closes with the following. 
remarks :— i 

“ Along -with larger motives, one motive which has- 
joined in prompting tho foregoing articles has been the 
desiré to point out that already among biologists the 


beliefs concerning the origin of species have ed too 
much the character of a creed ; and that while ming 
settled they have become narrowed. So får from further 


broadening that broader view which Mr. Darwin reached 
as he grew older, his followers appear to have retfograded 
[NEA He more restricted view than he ever expressed. 
Thus there seems occasion for ising the warning 
uttered by Prof Huxley as not uncalled for. Whatever 
may be thought of the arguments and conclusions ses 
forth in this article and the preceding one, they will 
perhaps serve to show tha it is as yet far too soon 
to close the inquiry concerning ‘the causes of organic 
evolugon." ?o'Y 
Of these two articles the first is devoted to a con- 
sideration of use and disuse as causes of such evolution, 
while the second treats of the influence of surraunding 
conditions The latter is the more highly speculative, and 
therefore may be here considered in fewer words, The idea 
is that all external parts of organisms, being exposed to 


different physical conditions from the internal parts must | 


be differently affected thereby : natural selection apart, 
there must here be recognised the differentiating agency 
of a dimect or purely physical kind. Hence.a certain 
rough analogy is drawn between a cell-wall, or cuticle, 
and the oxidised exterior of -an inorganic body. Many of 
the differentiations undergone by the epiblast in the course 
of organic evolution may, it is argued be best explained 
by phe immediate action of external agencies—just as we 
know that a surface of mucous membrane, when brought 
into permanent relation with such agencies, changes from 
cylinder epithelium to squamous epithelium : “ the effect 
of the medium & so great that, in a short time, it over- 
comes the inherited prochvity, and produces a structure of 
opposite kind to the normal one,” Many other examples 


ism and of the of the same general principle,are given ; but the essay as 


& whole is ingenious rather than coBvincing. Not, of 

course, that we dispute .the principle—which, indeed, is 

recognised bygMr. Darwin, in ona of "the pasagges above 

quoted, and elsewhere— but it is of too general a kind £o 
8: es i 
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e. 
admit of being clearly traced in par-icular instances, where 
we have to do with all the other elements i the complex 
of living material. 


. S The main question, however, w:th waich Mr. Spencer 


is concerned is as to the place which should be assigned 
to use and disuse as factors of organic evolution. This 
leng-standing question-is one of*findanental importance 
to the whole philosophy of-evolution ; and as it has now 
Teached-a critical phase, the publicftior of Mr. Spencer's 
essay furnishes a fitting opportumity for considering its 
present position in all its bearfngs. This, therefore, we 
shall &ndeavotfr to do at an 
A geneml article dealing with al the more important 
literature upon the subject. GEORGE J. ROMANES 


` 





. TEXT-BOOK OF BRITISE FUNGI 


An Elementary Text-book of Britiz& Frag. By William 
Delisle Hay, F.R.G.S. Royal 8vo, clcth, iljistrated. 
(London: Swan Sonnenschein, Low-ey, and Co., 
1887.) . : ‘ 


WE have little sympathy with such publishers as 
produce books written “to orde-” for the purpose 
of utilising illustrations, or matching. Sill, we cannot 
help feeling some sympathy with, and pity for, the poor 
unfortunate who is called upon to percorm such an un- 
thankful officesas the preparation of ¢copy.” In so far 
as the book before us corresponds witk such conditions 
our author commands our sympathy, perhaps he deserves 
it, for even in the preface he seems tc fall on his knees, 
and sue, iw formå pauperis, fot pity from readers and 
gritics alike. There is doubtless a aistory connected 
with this volume. The woodcut blocks which accom- 
pany the text, but do not illustrate it, formerly did 
duty in the * Hand-book of- Fungi” pcblished more than 
A years ago. In the way of busiress they» were 
transferred, and, in order to utilise ther, the “ Text-book”’ 
seems to have been, projected. There a-e 64 pages of 
figures, and 238 pages of letterpress, but only about 16 
pages of the plates have’anything to co with the letter- 
press, and are not even mentioned, so that there are no 
Jess than upwards of 40 plates whth ar= supplementary to 
the letterpress, and have nathing whatever to do with it, 
except to increase the bulk of -he book We do not 
know what purchasers would expect to meet with in “an 
elementary text-book of British fung ," but wee suspect 
phat they would scarcely be satisfied with a “ treatise 
on edible and poisonous fungi,” or, as set forth in the 
preface, an attempt “to cover es comprehensively and 
accurately as posgible the entire subject of fungi, con- 
sidered as aliment.” Indeed, it woud have ybeen more 
correct to call this “An Elemen-ary Text-book of some 
Species of British Fungi." 
. The professed object of this book, ir go far as its writer 
was concerned, was to present a guide, €&hich above all 
things should be safe and trustworthy, on the subject of 
fungus-eating—“so far as toadstooleating goes,” he 
writes, ^ I believe I have a right tc speak with authority "— 
and hence if this* professed object i£ not attained, the 
book must be confessedly a failuse. “ For the most art," 
he says, “subsequent guthors have sddeé little to what 
Dr. Badham had advanced.” The inference must be that 
ca 
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he was ambitious of making & considerable advance; 
“directed and inspired by a wide acquaintance with 
mycological literature.” After this spontaneous confession 
it is surprising to find him stating asaefact that “some 
four hundred and fifty species of the gefus Agaricus are 
recorded as occurring in Great Bntain,” on the faith of, 
a work published now sixteen years ago; his know- 
ledge of mycological literature having stopped short 
of the fact ttat nearly 700 species have already been 
figured, and the latest work on British fungi records 787 
species as Bri-ish, so that the total is nearly double that 
which his “ wide acquaintance with mycological literature ” 
had revealed to him. Leaving, however, such trivial 
details, let us turn to the “ Comprehensive Catalogue of 
Esculent British Fungi?" The first thought is naturally 
one of order. "To assist in reference, and in producing 
favourable results, one would have hoped to see some 
method in the grouping of the 221 supposed "esculent 
species. Scientific method there is none, for the.white- 
spored, pink-spored, and brown-spored Agarics are jumbled 
together in glorious confusion. This would be tolerable 
if in compensation the species: had only been grouped in 
sequence, or in sections: according to their esculent value, 
but even this has not been done. In two or three instances, 
however, the species of a given genug are classed in the 
alphabetical order of their specific names. . 
Space will not permit of our remarking upon all the 
individual species included in this miscellaneous list of 
fungi recommended for common consumption by one who 
"believes he has a right to speak with authority. For 
ourselves, we should not have recommended Agaricus 
asper, for with considerable experience we do not remem- 
ber to have met with it but once in thirty years; nor 
Agaricus cd'rarrus, for we venture & declare that it has 
never been found in the Bntish Islands at all, and the same 
must be said of Polyporus corylinus and Polyporws 
tuberaster. Why, then,are they included in a “ Catalogue. 
of Esculent British Fungi”? Worse still—because far 
more dangerous—why are such species included as Agars- 
cus sinuatus, which nearly killed Mr. Worthington Smith, 
and Lactarins piperatus, Lactarius turpis, and Lactarius 
torminosus! If there are such things as dangerous fungi 
at all, these are of them. Ifthis writer is really acquainted 
with these species, and pronounces them edible, let him 
eat them and enjoy them, but not recommend them to 
an unsuspocing lic. It is our firm and conscien- 
tious belief that a book which seriously recommends such 
things as atticles of food might produce calamitous 
results, if widely circulated, or even, if not, in the event of 
other books or journals repeating upon its authority that 
these may >e eaten. We read in the preface these 
significant words: “It has never been my privilege, as yet, 
to nieet with any person versed in mycology from whom I 
could derive instruction.” When the writer meets with 
such persons we advise him to propose to them an experi- 
ment in eating Lactartus piperatus, or Lactarius tormin- 
osws, or even Agaricus sinuatus, and we rather fancy 
that such mycologists will have but little faith m his 
practical mycology. We simcerely hope that he will not 
meet with * persons versed in myqlogy " for the first time 
in æ coroner’s court, over a gase of poisoning induced by 
his regommendations, It would have given infinitely 
more“satisfaction, and been far Safer for*his reputation, 


Feb. 17, 1887] 
e 





had the |ist of esculent fungi been confined exclusively 
to species known to be good eating and worth the 
trouble of collecting, excluding sucb minute species as 
Agaricus clavi, and Agaricus esculenius, and Agaricus 
griseus, with a cap as large as one’s little finger nail, 
and a stem but little thicker than a horsehair, and 
including Agaricus elvensis and Agaricus hamorrhoid- 
arius, with a few others, large, fleshy, and as safe and 
delicious as the finest mushroom ever cultivated. But 
perhaps, though known to mycologists, they were dis- 
regarded by the writer of the “Text-book,” or con- 
temptible in his eyes beside such delicacies as Agaricus 
sinuatus and Lacarius piperatus, Perchance some 
mycologist, hesitating whether to purchase or not, may 
read this notice. Let us state for the information of such 
a one that the hard, woody Polyporus fomentariss, which 
grows on old trunks, and the equally well-known Polyporus 
squamosus, are with all seriousness and gravity introduced 
into the “ Catalogue of Esculent British Fungi ;" that 
the excellent Agaricus sylvaticus, which we are only too 
glad to get the chance of eating, is condemned to the 
" Catalogue of Poisonous British Fungi? together with 
Agaricus lacryyiabundus, which is at least a considerable 
ingredient in the modern “mushroom catsup,” as sold in 
the shops; and, if he seeks further evidence of “vast 
experience,” he will find it in the novel information that 
Agaricus mucidus is rare, that Cortinarius crnnamomeus 
may be used as a substitute for cinnamon, that the differ- 
ence between Agaricus giganteus and Agaricus maximus 
is only nominal, that Zactarins subdulcis is easily con- 
founded with Lactarius rufus, that Lactarius camphoratus 
smells of camphor (when ?), and that Russula decolorans 
is common under. begches and is “a good cemestible.” 

Finally, we must protest against the wholesale manu- 
. facture of new names, many of them barbarous enough, 
and some of them ridiculous, under the vain -supposition 
that they will become popular names for the species of 
edible and poispnous fungi. The old *fairy-ring cham- 
pignon ” is to be called the *oread," the common mush- 
room is the “ white pratelle." The Russula emetica is " the 
sickener,” and Russula fragilis is the “ sickener’s sister." 
In one place we are told “how to prepare parasols,” but 
not whether this includes umbrellas, or whether it is 
based on the principle that ‘it’s never too late to mend.” 
Eárnestly we hope it 1s, for there is vast scope for amend- 
ment in this book, and the sooner if is commenced the 
better. As it stands, it is difficult to determine whether 
it should be classed with comic literature, novels, or 
ancient history. MCC 
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OUR BOOK SHELF 


The Structure and Life- History of the Cockroach (Peri- 
lansia orientalis) An Introduction to the Study of 
Insects, . ve L. C. Miall, Professor of Biol in the 
kiss od bare Leeds, and Alfred Denny, 
on Biology in the Firth Coll Sheffield. d 
Lovell Reeve and Co., 1866) 97 ME 


THIS volume forms the third of a series of studies in 
comparative anatomy, the dbject of the authors being to 
lead the student, by the investigation of some ad 

ther 


form, to an Interest in, and a comprehension of, o 
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kindred forms. While it will be generally conceded that 
this is a sound method of research, ıt is evident that its 
success will very much depend on the special forms 
selected, and we think,that it may be open to some dopt 
whether, in selecting the cockroach for an introduction*to 
the study of the Insecta, the authors have not selected 
a too little specialised form, since they have been 
obliged to omit the invbstigation of so characteristic, a 
feature of insect life as that of metamorphosis. Never- 
theless, they have given us a very fully detailed and 
in ing account of an easily obtained insect, and we 
hope it may be the m of encouraging many others to 
follow up the subject for E criselves As an introduction 
to this volume, we have a short account*of the #ritings 
of those wonderfully patient pioneers in theefield of 
minute anatomy— ighi, Swammerdam, Lyonnet, and 
Straus-Durckheim. is followed by a sketch of the | 
zoological position and the life-history of the cockroach. 
In this latter there is a brief record of the internal para- 
sites of this insect—a record that might be greatly ex- 
tended. The chapters on the outer skeleton, the myology, 
the neural system, the alimentary canal, and the o 
of circulation and respiration, are well written and ulus- 
trated. The section relating to the respiratory move- 
ments of insectseis written by Prof. Felix Plateau ; that 
on the embryonic development, by Joseph Nusbaum, who 
very pertinently remarks that the inexperienced embryo- 
logist will find it more profitable to examine the eggs of 
bees, of Aphides, or of such Diptera as p: Prisc ag 
water. Indeed, the difficulties in the way of the investiga- 
tion of the eggs of the cockroach are so great that even 
the author has had to pass over the early of seg- 
mentation, A ch&pter on the cockroach of the past, from 
the able and experienced pen of Prof. S. H. Sgudder, con- 
cludes a volume which, though not exhaustive of its 
subject, nor yet quite even in its treatment of all the 
branches of diat subject, may be placed with the greatest 
safety and advan in the student's hands. The authors 
tell us, in their that, from the description of the 
cockroach in Huxley's * Anatomy of Invertebrated Ani- 
mals,” came the impulse whith has ged them"to 
write the present work. We hope that it in its turn 
encofrage many another to undertake equally hsnest 
researches. 


The Administration Report of the Meteorological Depart- 

ment, India, 1885-86. . 5 
Mr. BLANFORD’S Report, as usual, gives a good account 
of work. It commences with the actinometric observa- 
tions. The records from Leh for twenty-three months 
were not found to be as valuable as had been 
the climate having turned out unfavourable. The results , 
have been sent home to the Solar Physics Comittee, 
and meanwhile the observations are being continued at 
Dehra Moon and Mussooree, under the superintendence 
of Colonel Haig. d 

In the matter of forest observations, censiderable act- 
ivity is recorded ; peirs of stations, on the system devised ` 
by Ebermayer for Bavaria, have been established at 
Dehra Doon and Ajmere. These o ions have, how- 
ever, been going on for too short a time for the results to 
be worth quoting, but much is to be expected from these 
investigations in India. 

Mr. Blanford gives an account of his forecast of the 
character of monsoon rains of 1885 from the character 
of the Himalagan snowfall, and he shows that the facts 
fully carried out his theory. The Report goes on with a 
poe cao pa theory of the South-west Monsoon, 
which, Mr. Blanford says, he is in a ition to show, b 
Hin ridet Indian Odtan Wind charts: is not the 
South-east Trade simply drawn across the equator. 

remainder of the Re is octupied details of 
the o tibnal system, which «seems to be in a good 
atate of efficiency. 
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LETTERS TO THE EDITCR 


[The Editer does net hold himself responsible fo opinions ex- 
pressed by his correspondents. Nantis cam he undertake io 
weturn,or te with the writers of, reeded manti- 
serifts. No notice ts taken of ansngaous communications, 

requests correspcuarnts te kech their letters 
possible. The prune om kis space is so gresi 
elhal tf ts impossible otherwise io aser: the ICE (OER 
of Communications containing inrerenisg and novel facts.) 
-~ 


- Mr. Romanes on Paysiolcgi-al Sslection 


I HAVE just seen Mr. Romanes’s article in the Nineteenth 
Century att his letter specially repby-ng to m7self in your issue 
of January 13 (p. 247). I do nat propose to con-inue the dis- 
cession, bat : leave to make a few cbservations on some 
features of his 1eply in both the article anc the leter. 

e On the question of the ‘‘inutility of spsclfic characters,” he 
Appeals to authority against me, and ezpecmlly to Darwin’s very 
remani, which seem to me to pert my view mui 
“more do those of Mr. Honares but in any case this ja 
hdd E ch I decline to accep: an-hor:ty as an infallible 
e. The impossibility of proving a oegative is verbial, 
opponent declares that his negar ve—the en of 
anche ers—wanis no proving, brt must be ted till 
in every case the affirmative is proved. Tiere, again, is a canon 
of criticism the validity of which I wholly defy. 

As to the swamping effects of intercrozming, the-e is again en 
appeal to authority, and Mr Romanes rcw expleins away (in 
the Mimeteenth Century) what he had said about “ simultaneous 
~ variations,” by asking me to show such zcnetonsas the occur- 
rence of an incipient spur on a duck’s foot or hamn on the head of 
a racehorse, in the belief, apparently, thet these are the class of 

ehit hich are distinctive of osely-allied species |. Such 
demand, seriousfy made, appears to me toep-posterous as to 
er further discussion of th the matter with euch an adversary 
c d the quéstion. 
ent to show that the supposed physiological varia- 
Ee d be ated, seems to me as weak and unsatis- 
factory as ever. uestion is really not worth further dis- 
cussion till the requie variations = Dorel hi exist in the 
requisite abundance and possessing t Agar tions to each 
other and to the rest of the species whith vould alone give them 
chance of survival. 
d: now leave the question, as between myself aad Mr. Romanes, 
to thes dongderation of those natnralists vho may be ale to 
bestow upon it the requisite time and cttenhon 


ALFRED R. WALLACE 
Washington, U.S.A., Theiss 
e 





Instantaneous Shutt=rs 


In reference to the interesting paper Ey Hr. Mallozkin NATURE 
(Februay 3, p. 325), I quite agree wit: hm in his sondemnation 
of a drop-shutter of any form. 

* But I would point outa form of shwter that I have myself 


found e the greatest value—one, namely, working horixontelly 
across the lens. It has the very pest ad cin landscape 
work thet it can Mad his form Y or any*modih- 


cation thereof, the advantage gained thersty being that the sky 
receives a far shorter exposuie than théiíeregrourd, a point of 
much importance in landscape Photogrerhy. Jhe V pece is 
loose, aay shape cot out of black cd board or 
be inserted. Of this power I have frequently availed myself 
when phofographing sfow-clad mountains 

(The shutter can be made to pass acroes -he lens at any 
fróm the most instantaneous flash to slower motions, and it has 
the further advantage of wor immediately behind the lens— 
the proper place, I think, {or e er. s 
H. STURT- -WOKTLEY 
South Kensington Museum, February < . 





Svastika Coons acd Sun 
Is there any evidence that the sasira represents the sun? 
and is it not a simple co jecture? (NATURE, February IO, p. 
345) 
The spasttg r} is a complex emblen, and the is a pésnble 
Origin which has-not been investipared. It decomposes inito 





two ^L, and this isa character to be found extensively distributed 
throughout the syllabic and alphabetic systems, If '| isa 
vincis ud eee ae inme 


The theory of Mi. Haliburton and others, @ad mythological 
conformity, give the cross or Tau as derived from the 
Pleiades, and not fron the sun. The cross is also a bol for 
the nose in prehistoric sculpture. HYDE Cage 


32 St. George's Square, S.W., Mod 


Life-Energy, or the Dynamics of Health and Disease 


SiNcx It is admitted that matter is indestructible, it is obvious 
that life can be only the manifestation of that energy which is 
set free by the reduction of compounds embodying more energy 
to states of combination which embody less en 

Life therefore is the result of the continuous interchange of 
partners between the compound molecules constituting chemical 
and organic compounds 

“Tn any ormation which takes place without tho appli- 


cation, or the giving out, of work, the ,heat develo is the ^ 
'equivalent of the excess of the original over the fi tial 
energy due to the chemical afbnities involved ; the Awa! state o 


every combination is that in which the polential und d chemical 
afinity is a minimum” (Tat) 
If these words formulate the law which governs those com- 
binations of elementary substances known as inorganic com 
how much more must they refer to the combinations of the same 
elementary substances which go to form organic compounds? , 
Life thus becomes an expression for the sth of the difference 
between the original patentia] energy of the food and the final 
pe energy of the excretions. All change in the configure- 
tion of matter, whether physical or chemical, must be accom- 
panied by either the evolution of, or the absorption of, energy. 
Decor er has but one source, the sun. ' 


er that en act by direct impingement of solar rays 
producing the ascen scale of effects from warmth to 
atal sunstroke, or whether it' be second-hand, from the degom- * 


position of vegetable matter,or third-hand, from the decomp ultio 
of animal substances which obtained it from vegetable substances, 
Its ori rin is ee same. 
then the nniversality of thi? energy, which shows 
itself in the in ible forms of life, and growth, and all 
organic change, it will be the effort of the writer to adduce evi- 
dence to prove that much which is still mysterious in both health 
and disease is due to Its subtle action too. $ 
The vibrations of direct solar which fall upon the'o 
nerve give rise to those molecular disturbances w d. pode 
the subjective sensation of light. 
Physical change is thus originated by an immaterial 
Work is qone; and cannot continue to be performed wi without 
renewal of the material acted on. : 
But when the vibrations of direct solar energy fall upon the 
tissues of a growing plant, energy is incorporated into those 
tissues. eee so attonpe oe eae vibrations in the 
plant molecules as to bring them into combining harmony with 
the carbon andehydrogep atoms present in the forms of carboule 
acid and water. 
The hydrocarbon compound, starch, is formed, and embodies 
within itself the energy which made it starch. 
Each molecule of starch maintains its individuality as starch 
e xor Geen Hey ase cud 
uence ol which it became starch; as soon as pert of that 
energy is lost the starch is d ed to its original condition of 
carbonic acki and water. Yet that energy which works such 
molecular miracles is sought for among the producis of decom- 
iuon in the form of heat onl and i not Teco zmisable es ruch 
ae Gul Gt cout ia Aus ord od 
ile it is thus evident that the vegetable kingdom ‘lives a. 
constructive life, storing up enay, Don an ertra-teriestrial 


source, it is equally demonstrable that the animal kingdom lives 
a destructive life, unable to add anght to the sum of energy 
required for the work of the planet. Consequently an a - 
mate expression for the value of the energy in aTi tho 
plant may be found m the work done,«es a res 
sumption, by ag animal 

4500 grums 
average 
inde 


t of its con- * 


t carbon"are daily excreted by every 
Erin hc orm of carbonic acid. Carbqn and oxygen 
ently embody s greater sum of orginal energy than is 


? 
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foun? in the com d formed by their union; therefore the 
result of their combining together must be a loss of energy: the 
value of this en iz estimated by the heat evolved. e heat 
e on the combination of 4500 grains of carbon with the 
equivalent of oxygen amounts to 118 units, and repre- 
sents in foot- the raising of 40 tons one foot hi 
Such, then, is fhe enormous supply of solar energy obtai by 
aman when he compels the elementary atoms of carbon and 
oxygen to enter into a combination of greater stability and less 
energy, and to surrender their surplus energy that he may live. 
But the converse of this is also true, viz. that when a plant 
proceeds to utilise this carbonic acid for the reproduction of 
4500 grains of carbon, it can do so only by obtaining from some 
external source energy ent to the ing of 40 tons one 
foot high and adding this to the rates of vibration already exist- 
ing in the carbonic acid. ‘Thus the condition of energy of the 
carbonic acid is altered till finally the oxygen and carbon atoms 
are compelled to dissociate themselves to resume their ele- 
mentary forms of less stability and greater energy. They then 
become available for plant assimilation, and fix in its tissues the 
energy which forced them apart. 
then, the union of oxygen and carbon in the human body 
saciifices such en that man can live thereby, is it not obvious 
that under whatever circumstances that union takes place the 
same energy must appear? If that beso, the question must arise 
whether in estimating the effect of vegetable decomposition apon 
the health of man too much notice has not heretofore been taken 
of the carbonic acid and kindred stable products given out, and 
too little attention paid to the energy evolved,—in fact, whether 
from the surface of every seething swamp there be not, E 
forth streams of that erful energy which originally fed the 
Growing plants, an@which when elimineted-wi the body of 
man is wn by the name of Life. To assume that such energy 
is powerless is to assert that the mother’s heat is not the force 
that hatches ont the egg. 
That the theory which attributed all noxious influence to the 
resultants of decomposition did not satisfy the’ require- 
ments of science is shown by the y acceptance of the geim 
theory which now prevails. But efter all, 1s but coming one 
step nearer to the action of thet universal energy which 1s the 
inseparable concomitant of all material int e. For has 
not Dr. Burdon Sanderson well said, ‘‘ Bacterial life 1s a middle 
term between chemical antecedents and co ents”? They 


reduce all unstable &mpounds in the world to final stable 
products, and live with vigour or in apathy In proportion to the 
effect upon themselves of the en evolved from the medium 


they destroy. Thus, too, is uced much of that form of 
secondary energy recognised as heat of decomposition, and while 
this heat 1s known to possess marvellous influence over vegetable 
germination it hgs up to the present been credited with but littl 
action on the life of man. d 

The gaseous consequents and the bacterial agents have borne 
the blame of every human ill, while that energy which ruled the 
universe before the first vegetable cell had varied towards 
somal functions is allowed to go unchallenged. 

Tf, then, suspicion can be legitimately directed towards this heat 
asa factor in plipdologiediich e hitherto overlooked, it be- 
cqmes necessary to pursue the subject of heat in all its latest 
developments. ô 

Dr. Doherty, 1n his “Organic PhilosSbhy," says: “Light is 
nothmg bat the velocity of a force which in slow motion 1- called 
heat.” From the facts that are known in elation to light it ma 
bs possible to deduce by analogy much that is yet unproven wi 

: to heat. 

t bas been shown that light consists of certain colours which, 
when taken together, produce the sensation of light ; each of 
these cclours acts upon certain i molecules of the optic 
nerve and not upon the remainder, just as Professor Tyndall Tias 
shown that the invisible heat rays, ''poweríul as they are, and 
sufficient to fuse many metals, can be tted to enter the eye 
and to bieak upon the retna without producing the least 
luminous impresion.” 

May it not therefore be inferred that heat consists of a seles 
of velocities of force which when taken ether produce the 
sensation of heat, yet each of which is capable of acting u 
certain specialised molecules*of the nerves of sensation, lue 


being vy eni us by tae remainder? 

Light been proved by Captai Abney to be the,vimble 
velocities of wave-lengths fronf 38,000 to the inch to 60,000, and 
within this range from 38,000 to 60,000 to the inch all ¢he varied 
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sensations of colour are produced ; nevertheless, by the higher 
velocities, from 60,000 to 120,000 wave-lengths to the inch, the 
great chemical actions of the world are performed. Is it not 
evident, then, that if the recognition of wave-lengths from 38,000 
to the inch and upwards depended solely upon the subjective 
sensation of light ell appreciation of them must cease at fhe 
60,000 wave-lengths, an thaat the great wers of the ultra-violet 
wave-lengths must have remai in ess for ever? 

But Captain Abney has glso shown that there are measurable 
wave-lengths extending downwards from 38,000 to 10,000 to the 
inch ; if, therefore, these are credited with such action only as is 
rop mie by the sulsfective sensation of heat, 1s ıt not equal] 
posuble that powerful influences which change for good or 
the configmation of the molecules of the nerves of sensation may 
be left umegistered ? 

It is therefore allowable tô infer from this aflalogy that in the 
dark region descending from the fading red to the cqld of zero 
there may be many rates of velocity, some of which, pence 
with some phase of life, produce the most potent physiologi 
effects without at the same tune exciting the mol resistance 
which coiresponds to the sentation of heat. 

In other words, is it not probable that in estimating the ac- 
tions of the forces of Nature upon the animal system some most 
subtle influences have been overlooked because unrecorded by 
the index of the thermometer ? 

Profesor Tait says: ‘‘ The en f vibrational radiations is 
a transformation of the heat of a body, and can be again 
frittered down intg heat, but in the interval of its passage throngh 
spase devoid of tangible matter, or even while passing wuaés 
through tangible matter, i i15 not necessarily heal.’ And Mr. 
Pattison Murr in his work on ‘‘Thermal Chemistry” asks * ‘‘ Must 
all energy which is log by a changing chemical system during a 
definite operation make its appearance in the form of heat? 
GE &ppears in chemical operations in forms other than 
that of beat, electrical energy for instance; we must qistinguish 


in chemical between that part of chergical energy which 
is freely eable'into other forms, and that which can leave 
the system only in the form of heat." ° 


The most recent researches thus point to the probability that 
while the bacterium carries on’ through Nature its never-ending 
work of reducing chemical antecedents to chemical ents 
it must as continuously set free energy in forms other than that 
of heat. 2 

One of the most pregnant discoveries made of late is that 
which demonstrates that, even in the case of the powerful 
friction e for bormg iron, heat ceases to be recognisable 
25 when the iron operated on 1s strongl ised ; that 
is, In heat developed by friction in a imb arre du 
in some form other than heat. By this the idea is suggested 
that heat energy impinging upon the sentient exiremity of a 
nerve in action may be taken up and carried in a form other than 
heat to the central bram, just as sound is conveyed m a form 
other than sound across the interval between the telephone and 
the receiver ; and if the multiple wave-lengths whic uce 
the subjective sensation of heat can be thus tansfeired from the 
surface to the centre, why not fractions of that multple which 
when taken together make the whole? 

Since, then, science cannot specify the difference between the* 
energy contamed in dead carbonic acid and that of th living 

bon, neither can it draw 2 line more definite than the 
E eid between those sers of decompositions which on the one 

e are termed life, and on the other are designated death. In 
each and all the compound descends from fhstability towards 
stability, and in every degradation is energy evolved. 

Yet that energy, no matter in what companionship it may be 
found, or through how many existenceg it may ave trams- 
migrated, has still but one original source, and consequently it i$ 
impossible to conceive a condition in which that energy, pri- 
manly possessed of such '' phenomenal modes of action," can 
be regaided as absolutely inert. 

So far, then, it is claimed that grounds have been established 
for asserting m from the surface of every decom swamp 
forms of energ$ must be momentarily poured forth, the potency 
of which is as yet unknown. i 

Again, while it is at present imposmble to isolate the fractions 
of energy the sum of which mpke heat, still it would contribute 
vasily to the proof of their independent existence if it could be 
shown that the nerves of sentation are ir sections, 
each reacting separately, to different 1ons of heat, 

This has bæn appereatly accomplished. å 


. mode of action of the beer and 
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ma. 
“Dr, Goldschder at a meeting on April '9 of the Physio- 
logical Society of Berlin discussed the action of menthol on the 
sensory nerves ; he therefore concluded that the’ sensations in 
some places of cold and in other places of heat, produced by 
menthol, were y subjective, and consequent on the direct 
stimulation of the special serves of temperature, those usually cog- 
nisani of cold being far more sensitive tc its influence than were 
those to receive impressions of highe- temperatures." — 
Brit. Mad. Feurn., August 21, 1884. . 
"Here, then, is strong evidence that the sentient nerve 

over the surface of the body are gradrated to respond to the 
various rates of en that may impxnge'thereon ; and if so, how 
can it be admitted the varieties of energy by which these 
nerve-endings are stimulated must De limit to those already 
identified ? . 

That fomo such ides has shaped itedf in the minds of ob- 


meer pepe: nome d topinions expressed 
" of the members af the Chole-a Commission | of 
1885. -> Ne 
* Prof Aitken sums up his valuable concibution in these 
‘(Some influence (as yet unknowr, and therefore so far 
mysterious) seems to create in cholera times and places an epl- 
demic activity. It is probable that this may be due rather to 
some meteorological- condition — some peculiar state of the 
atmosphere, electrical or*other—combined with unwholesome 
conditions of surroundings, and conditioas of Fife ; a co-existence 
o physical phenomena father find n ingein -he individual 
Tt is well known that electrical conditioas such as prevail in a 
thunderstorm will cause milk to become sous the formation of 
the acid being associated with, or due to, the formation of the 
bacterium lactis, and thus confined to very deinits areas.” 

In thelast paragraph lies the key to some of the foregoing 


m ; ] " 

Tho imn ehm Oakly dia be Jeudi from the marvel- 
lous researches ef Pasteur. g 

It ts obvious that if the cause of sou-neds 5e the bacterium, 
the cause pf sourness will be the bacte-tum still, and that 
the reason: the increasel reduction by the bacterium of 
chemical antecedents to chemical consequents, which produces 
the additional sourness, must lie in some condition affecting the 
life of ‘the bacterium too. 
e Pasteur has shown that a fundamenta: diffe-ence exists in the 

grape fermects when ‘‘the in- 
Einen of the fres oxygen Ue is permitted and 
when such introduction 1s prevented." free o 15 
1 d‘ the ferment shows an activity epe swore ext Y 

ferment is 


pruna mgar; i 

will be found to correspond to orly 5 cr 6 zilogrammes of 

decom sugar. In other words, the more free oxygen the 
ent consumes the less i1 its power'as a ferment; the 

more, on the contrary, the life of ferment is carried on 

rper Lhe aec d H A PNE eee TE 

decomposing and of fermenting the saccharine matter.” 

Here, then, is the clue to the cause of the increased, sourness 
of milk d electrical conditions such ns prevail in a thunder- 
storm. The erium lactis evidently inds itself in a situation 
in which the free oxygen of the atmospEere has, owing to some 
atomic disturbance in its molecules, become less available as an 


-provider. 
° The organism s oypaequently compelled tc revert to the con- 
dition of the ferment in the deep oats, and to find in the i 
decomposition of the constituents of the milk that energy w. 

is necessary for its existence. 

Further, itis known that electricity Joes affect the condition 
of that the conversion of its molecules from the di-atomic 
to the tri-atomic state can be brought about b;Sits influence, and 
that this latter state has been as OIO 

If, then, 1t can be thus prored ths presence or absence of 
oxygen so materially alters the mode of =xistence of microscopic 
organisms, is it not reasonable to changes in the lives of 
the organisms as evidence of the alt conditon of oxygen ? and 
since certain conditions of free en ase thus found to interfere 
with the mode of nutrition of the minutest forms af life, canit be 


. doubted that similar forces may exercae a méterial hiluence 


e E 


y 
cf the decomposed - 





upon the most complex being, who, after all, is but a large® mul- 
tiple of the original protoplasmic element? ` 

Thus it becomes possible that energy in forms other 
than those of hght or heat exerts a power which has up to the 
on the altered mode of -nutrition 
a thunderstor?à much that has 

in the ory of the diseases, or blights, of : 
the vegetable wocld becomes intelligible. 

When it is found that al the bacteria lactis over a considerable 
area at the same moment e their mode of existence, and, 
from leading a comparatively life in the milk substance, 
suddenly break up almost the whole of that substance at a time 
when electrical are present, 1E ii easily Aamo teres 
that in the case of ht, is almost invariably 
accompanied by abvious atm eric like conditions may 
arise ; in fact, that the universally present which, under - 
ordinary circumstances, continue to exis without apparent 
injury to the tuber and leaves with which they are in contact, 
may, when driven by the stress of altered atmospheric conditions, 
turn upon the tizzues of the plant for nutrition as the bacterium 
lactis upon the milk. ENS 

If, then, these-effects of certain unrecognised forms gf 
be established, -t will Ar to help he alucldation. of the 
m subject of 

Dr. Bryden, frm prolonged study of the cholera statistics of 
India, arrived at the following conclusions: ‘‘That the disease 
was endemic in He Soonderbunds, and that its cause was carth- 
born and air-berne;”—to repeat the words of Prof Aitken, 
‘‘due rather to some ical condition, some peculiar 
state of the atmosphere, toa of physical 3" 
and Deputy-Surgeon-General Marston hes : 
spreads along ri ‘but against their current in Bengal It 
invariably advances from Bengal proper to the Himalayas, and 
never the reverse.” i 

Here, then, are the conclusions arrived at by some of the most 
skilled observers on this subject. . 

It is thus admitted that cholera is endemic in the Soonderbunds, 
and that its track from thence lies in a north-westerly direction ; 
that is, that its home is a surface of 12,000 square miles of 
decom tropical vegetation, and its direction that from 
whence the and its tributaries flow. 

From this it my be inferred that its cause is such that it can 


be carried atnfbspherically, and that its aware is the line of the ° 
least resistance 
Were the cause of cholera solid or liquid, it would doubtless 


long ere this have been dem ^ Were it us, it 
must follow the law of the diffusion of pee then, 
remains to be sought for over the surface of the Soonderbunds? 
Nanght bat som form of that universal which fell as a 
sunbeami upon the guine plant, but when filtered 
thronghi its Sed ved in a less vivid but still a potent 
form from its dec structure. ~ 7s 

That such energy has the power of incorporating 
itself with water, till it passes upward as a vapour, every steam- 
ing in diasta y andin elon ang ea oP ei 
again may be from the calculation of 
Pro£ Haughton, that the condensation of vapour sufficient 
to afford one,gallon of rainfall gives out sufficient heat to nfelt 
45 of cas irom? ‘ 
rom this may be estimated the enormous output of bottom 
heat which must day and night pass from a decom ing surface 
of 12,000 square miles to the vapour air above. 

To com emi the distance to energy may be 
transpo before daing visible work it is onl to 
consider the Gulf Stream, which is described Prof Tait 
as “a vast convection current whereby the solar heat of the 
tropics is carried into rhe North Atlantic ;" and to messure the 
work done thereby it needs but to weigh the luxuriant vegeta- 
tion of the Unied kingdom against the frigid barrenness of 
Labrador. . 

Tf, then, such vast stores of force can be from the 
tropics to England, it cannot be irrational to assert that from the 
surface of the Soonderbunds, and like places, much of the energy 
ef decomposition must ascend with the rismg vapour, and 
that w! drawn landward ty the heated earth-surface, or 

ed inward before the advancing mgooao, this mast 
olloy the line of leas: resistance ong the course of the river 
beds. 


1 e A 
Agaip when it is remembered how intense are tho effects on 
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the nerves of the animal body of the chemical affinity evolved 


as Gun Agios a few square inches of decompo zinc, it 
may well contended that the energy of chemical affinity 
evolved fiom so great an area of deco organic substances 
cannot be i and that the fact of its action not belug 
acknowl: by «ho subjective sense of feeling is no proof that 
it is non te 


Thus it becomes concelvable how the energy evolved in the 
Soonderbunds may, when vapour-borne across the interval, 
affect the inhabitants of Oude, and so alter the individual con- 
dition as to admit of local causes producing foreign effects. 

Many of the most careful observers have that malarious 
fevers arose from chill ; yet, while this did not solve the question, 
it at least established one fact, that malarious fevers arose under 
circumstances which necessitated vapour condensation, one gallon 
of which would set'free energy sufficient to melt 45 pounds 
of cast iron. oe E 

Familiarity with malaria will furnish many arguments in 
su of the contention that fever infection is at least coincident 

vapour condensation. A boat’s crew ashore at night on a 
West African station will often be affected, while those but a few 
miles seaward will remain exempt- 

In the deep -valeye of Zululand ing from the St. Lucia 
swamp, is contracted at a distance of many miles inland, 
while high much nearer to the swamp may be occupied 
with im . In the Terai, at the foot of the Himalayas, a 
ight's sojourn brings to the unseasoned traveller certain fever, 
while a day journey is almost free from risk. 

Since, the search for a material cause of cholera and of 
malaria has been as unsuccessful as if one sbught a material 
cause for sunstroke, it may legitimately be that, as 
thé more rapidly Dual athetion is the result of the action of 
direct solar energy upon the sentient nerve-endings, «o the less 
rapid maladies may result from subordinate rates of the same 


acting upon subdivisions of the nerv which, as 
Dr. ider has shown, are specialised to to lower 
velocities of thet force, and that the chill to ich so many 
attribute the origin of fever is really the acknowledgment, by 


what Dr. Go. elder terms ‘‘ the nerves of temperature 
usually cognisant of cold,” of that o energy hitherto un- 
roger as a factor in the production of disease, but which the 


ons of t ectricity may one dey bnng within the 
ken of man  . É NATAL. ALCOCK 
Military Prison, Doplin * : 


THE CRUISE OF THE “MARCHESA”! 


HIS is one of the most interesting books of trave 

that it has been our good fortune to meet with 
for several years. A from íts excellent maps and 
wealth of illustration, it commends itself by a charm of 
style not usualy to be met with in works of this 
nature, and by the judgment shown in the narrative. 
Many countries were visited which lie in the well-beaten 
track of every tourist round the world, but these have not 
even been alluded to. The attention is riveted to the 
details of discoveries among little-known scenes, and 
Sometimes in quite unexplored regions. — , 

The Marchesa, an auxiliary screwschooner of 420 tons, 
Mr. C. T. Kettlewell, captain and owner, was commissioned 
in the Clyde in November 1881,and left Cowes on the 8th of 
the January following. Shereached Colombo on April 24, 
ns Ped at Socotra and Oolegaum Island, one of 

e ve on her way from Áden. From Ceylon 
she proceeded vid Singapore to Formosa; and, coasting 

the south-eastern side of Formosa, she visited the 
s Island of Samasana. While she was dn 
nearer to the coast at Chock-e-day, the stupendous cliffs 
of this part of Formosa were seen rising, to a height of 
some 50o0 feet, upright from the water's edge. 

, The little-known islands of the Liu-Kiu group were next 
visited. These lie some 250 miles to the east-north-east of 
Formosa ; they are partially volcanic, and lie just north of 
the tropic. € account®f the short sojourn at Napha, 

* Tho Cruise of the Marcsa to Kamchatka and 
Notices of Formosa. Liu-Kiu,'and various Islands of the Malay Archipelago ” 
By F H. H Guilleaard, M A .*M D (Canab), &c. With and 
numerous Illcstranoos. dec Vimus onde John Muray, ° 3 


su 
rises 


and of the wonderfully successful visit, to Shiuri, the 
capital, where are the ancient palaces of the Liu-Kiu 
kings, will be found in Chapters II. and III. Some time 
was spent at Japan, then the yachts head was turned 
northwards for Kamschatka, and on the momi of 
August 13, when the fog lifted, the sep oneal or V - 
tchinska Volcano- enabled them to steer for Avatcha Bay 
within which lies the once well-known little harbour of 
Petropaulo . e i 

* Avátcha Bay is one of the finest harbours in the 
world, if not actually the finest. Rio and Sydney have no 
mean claims for this position of honour, but those of us 
whohad seen both were unanimous in awarding the palm to 
their Kamschatkan riva,» A nearly circular basin of some 
nine miles in diameter, and within à marrow qntrance 
opening to the south-south-east, it is roomy enough to 
accommodate the navies of the world. It is enfrely free 
from dangers, has an even depth of ten or twelve oms, 
and owing to its affording excellent holding ground ande 
being well protected from all winds itis perfectly safe in 
all weathers. But the ordinary traveller will be struck 
not so much with its nautical excellences as with the 
perb scenery with which it is surrounded. To the south 

the Vilutchinska Volcano, now quiescent, a graceful 
cone of about 7000 feet ; and a little farther eastwards a 
huge flat-topped mass exceeding it in height by a thousand 
feet or more olftrudes itself, as a rare exception to tHe 
rule of cone-shaped mountains which seems to obtain 
throughout the country. It is nameless in the charts, for 
we are in the land of volcanoes and it is only 8000 feet 
in height! On either hand on entering are the two 
secondary harbours, Rakova and Tareinska—the latter 
nearly five miles in length—and within them again are 
others on a still smaller scale. Nature here at least has 
treated the mariner right royally. The iron-bound coast 
without may be as ‘a lee shore as any Skipper need 
wish to see, and the Pacific Ocean may too often belie its 
name, but here he can rest quietly, aaa sleep sur les deux 
oreilles, until such time as he weighs anchor for the home- 
ward voyage" (vol i. p. 67). 

In spite of its imposing name, it did not take the 
explorers long to see all the, sights of Petropaulovsky,end 
2 plan was soon formed to make an expedition into the 
integior. Travelling northwards from Avatcha Bey, they 
soon struck the head waters of the great Kamsthatka 
River, on which they floated down to the sea, The 
well-known’ naturalist Dr. Dybowski gave them great 
assistance in their undertaking. The yacht was to remain in 
harbour for some six weeks, and then to proceed,’as it did, 
to the mouth of the river to await their arrival Of this 
delightful river journey our space will permit us to give no 
details. As far as Narchiki, where they met the river, they 
journeyed on ponies, and then they floated down its stream, 
sometimes in boats, sometimes on rafts, until, after many* 
an adventure, and, indeed, many a trial, they reacBed Ust 
Kamsghatka in safety. In , the river swarmed with 
salmon ; bears were in abun ; the weather, though not 
always of the best, was generally bright apd clear ; but ths 
natives were very difficult to deal with—always exorbitax: 
in their charges, and often placing the travellers in saa 
dilemmas ; and constant rows took place about the hire of 
the canoes. One morning, after a fight than usual 
With the Mashura men, with much time and some temper 
lost, they came in sight of the magnificent range of 
volcanoes on the lower reach of the great river. The five 
already-known volcanoes have elevations of from 11,700- 
to nearly poo feet, and there were two much lower 
cones, now described, which they called after Gordon 
and Herbert Stewart. The account of the travellers first 
view of these mighty peaks must be told in their own 
words, . lí , 

* We floated silently dawn stream*for a couple of hours 
orm inking over the discussions that we knew only 
tob«well wpuld renewed at the earliest opportunity, : 


é 
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: . 

when turning a adden corner we found ourrelves face to 
face with a view that banished all thought of past and 
future annoyances im a moment. Before us, eighty miles 
or more away, stood one of the E c groups of 
volcanoes in the known world. O:hers there are, 1t is 


rose in heights varying-from twelve to seventeen thousand 
feet. They were three in &umber. Nearest us whs 
Tolbatchinska, dog-tBothed in shape, with its apex on the 
western side, a long thin puff of vLite smoke drifting 
from its shoulder; and beyond, apperzntly im close prox- 
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true, that are higher, although in most cases the elevagion 
cf the ground from which they take their rise detracts in 
no little degree from their apparent height. But here, 
from a base elevated scarce i Pundred feet above the sea, 
a series of cones of the most exquisitely symmetrical shape 


infty to one another, rose the twin peaks of Kojerevska 
and Kluchefskaya, perfect in their outline, pyramids of 
the purest snow, before which one fett bow poor was all 
languafe to express the sense of their perfect beauty. 
Snow moyntains were no novelty to us, e had seen the 
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Andes and the Alps, and had watched the sun rise on 
Cotopaxi, on Etna, on Fujiyama, and a dozen other moun- 
tains of equal note. But here all questions of comparisons 


would have n a sacrilege; and floating noiseless over 
the uniuffled syrface of the river, we sat spellbound drink- 
ing in the view. The sun sank slowly as we crept along, 


and slope and peak, at first a dazzling white, tumed 
slowly to a glowing gold. On either hand the fast- 
approaching night had changed the glories of the autumn 
tints to a sombie shade of violet, and behind us the river 
was a mere streak of light. The glow of the fire upon the 
other raft lit up the bearded faces of our Russian guides 
around it ; and when the daylight had fairly waned, the 
head of Kluchefskaya stood out a pale greenish white—a 
spectral mountain against the fast ening sky. Come 
what might, even if we were never again to get a glim 

of them, we had seen the great volcanoes, and we fei t 
the sight was one that we should not easily forget for 
many years to come " (vol. i-p. 149). 


fifths instead of three-fifths of a mile in diameter; but 
the basin was perfectly circular, and filled with water to 
about the level of the second lake. Thick jungle clothed 
its precipitous sides, but the latter, instead of running 
sheer down into the water, left room for a small beach 
on which wild bananas were growing. 

The islands of the Sulu Archi o are described in 
Chapters II. to IV. of this volume. Natural history 
rambles were made over Sulu; and the Sultan, with and 
without his wives, vis:ted the yacht. Some days were spent 
with the Spaniards at Jolo, a fortress on the northern side 
of the island. The fauna and flora of the Philippines and 
Borneo are contrasted with those of Sulu, and the Sulu 
Archipelago 1s determined to be, zoographically, barely 
Philippine, the Sibyfu Passage forming the boundary line. 

The newly-acquired terntones of the British, North 
Borneo Company were ne&t visited, and some details are 
giyen of the existing state of things ın this new colony. 

he colony at Labuan was found to be retrogressing The 


4 


After rejoining the yacht the visized the well- 
known breeding-places of the fur at Bering Island; fron 
thence back to schatka, and then to Yokohama to refit 
and repair. A brief history of Russian discovery in these 
seas, and a record of a little-known defeat of the allied 
forces of England and France in 1854 at Avatcha, will 
also be found in this volume. 

In Volume II. the scege changes from the snowy north 
to the tropics, where for a long time the Marchesa win- 
dered from one isl of the Indian Ocean to another. 
The little-known Islind of Cagayan Sulu is described as 
perhaps the most beautiful of all tropical islinds. A re- 
vised chart of the island ws given; and its three crater-lakes, 
one of the most interestitg phenomena ta be me with in 
the Eastern seas, were visited and described. The third 
lake had escaped the notice not only of Admira? Keppel, 
who had twice visited this island, but also of Captain 
Chimmo, who had in 1871 surveyed Cagayan Sulu. Thise 
lake was of rather smaller size the others, being two- 





. 
Sultan was interviewed ; and Drunei, the Venice of the 
East, in which, except its market, there is little of 
interest, was explored. The-great dexterity of the boat- 
men ın the use of their paddles is noted. “ From a rapid 
and beautifully clean stroke of forty or more to the 


minute, they would drop instantanedhisly to a long steady 
swing of twenty, without any apparent signal having been 
given, and without a bair’s-breadth of deviation from the 
perfect time." 

We pass oger the chapter on Sumbawa, and next find 
the yacht at,'Celebes. acassar is the Hong Kong of 
the Dutch, and is not attractive from the sea 

“ The townis much as other Dutch Malayan towns. A 
row of white shops and merchants offices lines the sea ; 
afd dust of a lightness arf]. powderiness that is not ex- 
celled even in California or the Didmond Fields covers 
the streets to the depth of an inch or more. These are 
othetwise clean enough, and the spare time of the native 
servants, and they appear to have plenty of Tt, is occupied 
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xm : 
in perpetual watering. There is of course a fort, and 
ow of course a “plein? The cemetery is significantly 
Almost all the tombs are kept whitewashed, and as 
many of them are curious chapel-like erections with flying 
béttresses, the effect at a distance is so ing between 
an ice palace and a clothes'-drying ground. e houses 
of the Dutch residents, shadowed in peepul or galela 
d back a little distance from the road, long, low, an 
coal, with thick white posts at thei entzance gates. A 
long avenue of magnificent ovetgrchi trees leads 
eastwards from the pier, adown which the Governor may 
be seen driving any afternoon in z fcur-in-Itand, with sky- 
blue reins. It is lighted by meafts of lamps hung midway 
betweem the trees, for the Holfinder, even although gas 
rd be ,unattainable, considers ciriisafion incomplete 
Without these adjuncts. Then too there is the club, with 
tables set out caf£-fashian beneath the 
It is called the ‘ Harmonie, as is every, Dutch 
club in Malaysia, and within all is dark and deserted and 
cool dtring the mid-day heat. The servants are curled 
up asleep behind the bar or in the comers of the rooms, 
and would stare in dumb astonishment at the apparition of 
a Euro ; for the easly business 5f the day oger, and 
the rijs? tafel, or lunch, M CHE the white residents 
get into their fyjasias and take a siesta ql three or four 
o'clock. A couple of hours or so nre ther devoted to 
business, and towards. sunset the male pcrtion of the 
population meet at the ‘ Harmonie’ to chat and drink 
pijijes.  Biliards-is the most vio;ent exercise taken; 
ae bowls, and lawn-tennis are unkhown” (vol. ii 
P. 156). mE er 

Among the pleasant reminiscences of the travellers 
about their’ tra in the north of Celebes will doubtless 
be’ those of their visits to the Tordanc Lake with its 
ET waterfall; to Talisse Island, where at “ Wallace 

ay " the habits of the maleo (Mega-ef&alon maleo) were 
observed, and a good store of their eggs and bodies 
were collected ; and to Kema, where a great babiroussa 
hynt was held. 

.The name Moluccas, at onc time restricted to the little 
chin of volcanic islets lying off the’ western coast of 
Gilolo, of which Ternate is the chief, now.includes all the 
islands between Celebes and the Papuan group. As re- 
paa magnificence of scenery, Ternate is perhaps the 

nest harbour in the Dutch Indies. The Resident, Mr. 
Morris, kept a large aviary of rare birds, amongst which 
the gemg were two supeib specimens—both full-plumaged 
males—of the twelve-wired bird of 2aradise. These ex- 
quisite, creatures were fed on the frait of the danus, 
with an occasional cockroach asa £e “The 
feelings of admiration with which I watched these birds, 
which are among the most beautiful of all livin beings, 
*I neeg not, says the writer, “atenpt to describe. 
The cóncluding chapters of this volume bring us to New 
Guinea, the home of paradise birds e portion of 
this great island visited was the western half, that claimed 
by the Dutch; which, from the variation in species from 
island to islànd, and the peculiarity of these birds of 
pud the most interesting to a natu- 
radist. anchorage was secured at the extreme 
east end of the Island of Batanta, in “Marchesa Bag" 
The first rąmble on shore was unsuccessful. Scram- 
bling over the mangroves slimy reots, and struggling 
upto their knees in liquid ooze, they found that the 
land was hard to reach; the shore rose,steeply from 
the sea ; and the dripping wet jungle made Sgagress all the 
more difficult, eee disappointed to the 

me 


its mnc-top 


- yacht, to find that so the hunters were already back, 
y empty-handed. Presently, h s 


7; " Usman and 
8 compagnon de chasse appêared iimnplant carefully 


carrying a prize that we had ho bu expected, to 
obtain—the curious and uisitely ovelv little DrigAy/- 
lodes wilsoni, smallest of the birds of peradise. ° Be- 


hind the head, a ruff of canary-coloured feathers stands 
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erect above the scarlet back and wings. The breast is 
covered by a shield of glossy green plumes, which towards 
the throat are marked with metallic green, and violet spots 
of extraordinary brilliancy. The two ceitre feathers of ` 
the tail, prolon for five or six inches beyond the others, 
cross one another, and are curved into a complete circle of 
bright steely p le. But the chief peculianty of the bird 
is the head, which is bald from the vertex bac i, the 
bare skin being of the brightest imaginable cobalt blue (the 
in Gould ‘Birds of New Guinea’ gives no notion 
the extreme brilliancy of the colouring of this part). 
The A&sarre éffect thus produced 1s still further heightened 
by two fine lines of feathers which, running | ways and 
from side to side, form a dark cross upon the brilliant 
arure background. I could hardly make up my mind to 
skin this httle ornithological rainbow, whose exquisite 
plumage it seemed almost a sacril t 
the climate of New Guinea allows itio 


missionaries, and the residence of Mr. Wallace in 1858, 
was the next station. Some few miles south of Dorei 
Bayis Andai,a small village nestling atthe foot of the Arfak 
Mountains. The dense forests that clothe these mountains 
are the favoured haunts of such magnificent - paradise 
birds as the great velvet-black Epimachus, with its tail 
a yard in length; the Astrapia, in itf uniform of. dark 
violet, faced with golden-green and copper; and the 
orange-coloured Xanthomelus.. There D’Albertis had 
shot his Drepanornis, with its two fan-like tufts, -one 
flame-cloured, the other tipped with metallic violet ; and 
there Beccari braved the climate and made such splendid 
collections. The summits of the mountains were less than 
ten miles from where the yacht was; and yet this land of 
promise could not be entered. Our readers must seek the 
reason why in the pecan here we can only add that 
the homeward voyage begun. 

In so short a sketch it is simply impossible to do more 
than give the reader an idea of what he may expect to 
find within the of these volumes. Students 2 
geography, ethnology, and, above zoology, will di 
cover erin agree deuil io iae and alo much 
that is novel; and every reader will je pleased by 
the writers freshness.of style and keen' enjoyment of 
Nature. To enjoy travelling, especially in the tropics, 
one must be of an equable, not to say of a cheerful, 
frame of mind. We close the perusal of Dr. Guillemard's 
delightful volumes with the impression that the company 
on board the yacht AfarcÁesa was certainly of this kind. 

In several appendixes to Volume II. there are lists of 
the birds met with in the various ons visited, and ef . 
the shells. Tftere is ago a list of the Rhopalocera collected 
in the Eastern Archi and of the languages of Bap 
of Waigiou, and obi Island. Tables are given 
the total ¢ rt in I of the chief articles of produce 
in the Netherlands India, North and South Celebes, 
Amboyna, and Ternate. .. 





THE SMITHSONIAN INSTITUTION 


‘Tee annual Re of Prof. Baird, Secretary of the 
Smithsonian Institution, has just been issued. It 
relates to the period from July 1, 1885, to the close of 
June 1886, and includes, in addition to the account of the 
operations of the Institutian itself, a summary.of the work 
ae by the branches of the public service. placea by 
ongress under its charge, namely, the Nati Museum 
and the Bureau of Ethnology. To this is added a sketch 
of the work of the U.S. Fish Commission, which is also 
under Prof. -Baird's ‘and of that of the U.S. 
Geologigqel Survey, which, although, independent of the 
Smithsonian Institution, 1s in close relation with it by 
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reason of its field of exploration, and ope ia ae these were obtained from Government expeditions and 
the valuable accessions of material furnished by it to the | surveys, and material of perhaps equal value through 


National Museum. 

With regard to the Smithsonian Institution itself there 
is not much togbe said, except that its usual operations 
were steadily carried on during the year, with a marked 
incfease in routne work. In the way of explorations 
there was less activity in the year 1886 than there has 
been in some previous years, but important collections of 
objects of scientific interest were received from various 
parts of America and Asia. Of the different classes of 
works issued by the Institution, the most valuable are the 
quarto “ Contributions to Knowledge.” A work in this 
series, entitled “ Researches upon the Venoms of Poison- 
ous Serpents,” by Dr. S. Weir Mitchell and Dr. E. T. 
Reichert, was printed during the past year, and will soon 
be ready for distribution. Among the “ Smithsonian 
Miscellaneous Collections ” of 1885-36 may be mentioned 
-~ * A Catalogue of Scientific and Technical Periodicals (1665 
to LM egeta with Chronological Tables, and a Check- 
List," "The Scientific Writings of Joseph Henry” (not 
yet published, but entirely ), “Index to the 

iterature of Uranium 1789-1885" (one of a series of 
bibliographies ially directed to the indexing of 
chemical ieee) and “Accounts” of the [ of 
astronomy, chemistry, physics, geography, anthropology, 
and other sciences in RTM The Smi i Institute 
has also issued the Bulletins and Reports of the Proceed- 
ings of the National Museum, and valuable publications 
of the Bureau of Ethnology. 

It is well known that in bequeathing to the United 
States the fund with which the Smithsonian Institution 
was established, Mr. Smithson stipulated that his bequest 
should be devoted to “the increase and diffusion of know- 
lenge among men.” The Institution has always complied 

ith this condition ina most liberal spirit, and now its 

of “ free exchanges” has reached vast proportions. 
or the year ended June 30, 1886, the receipts for foreign 
transmission were 94,093 packages, weighi 195,404. 
pounds, : The transmission filled 764 bores, having an 
bulk of 5208 cubic feet. For domestic ex- 
ges the number of parcels received and distributed 
during the irm 14,496, of which 2533 parcels 
ixth) were received for the library of the 
Institution. Tyrenty years ago the Institution was made 
by law the agent of the United States Government for 
conducting the international exchanges of public official 
documents between it and foreign Governments, and 
during the past 29 boxes, containing 56,229 packages, 
were received for Government exchanges, d 
were sent abroad. The system of the Institu- 
tion is found to beof so much public service that Congress 
ds ied it by an annus] grant of 10,000 dollars. 
erhaps the most interesting p the re is that 
which relates to the Natio useum.. It is five years 
since the work of moving into the new Museum. hill 
was begun. Two years ago the Director reported that 


` the packing-boxes, several thousand in number, containing - 


the a@cumulations of many previous years, had for the 
most part been unpacked, and that the entire floor 
of the building would soon be occupied by exhibition collec- 
tions. During the past year this result was attained, and 
(with the exception of one corner of one of the central halls 
still occupied by one or two collections received at the 
close of the New Orleans Exhibition, and which have not 
been opened on account of delay in preparation of cases 
for their reception) the entire floor space of about 100,000 
square feet 1s open to the public, and the collections 
xe in accordance With the provisional plan of 
i on. The werk of mounting and labelling is still 
in progress, and each month shows marked advances. 

e development of the "Museum during the year 
was unexpectedly great. About fifteen hundred ‘Separate 
lots df specimens were received. A'certain proportion of 


4 


exchange, but by far the largest part of the increase, both 
in quantity and value, was in the form of gifts. e. 

A census of the collections made in 1884 showed àn 
estimated total of 1,471,000 “lots” of specimens in the 
Museum. The number at the present time is 2,420,934. 
The total number of “ lots ” of specimens received duriag 
the year and separately entered on the record of accessions 
was 1496, including 6650 separate packages.’ The con- 
struction of cases was constantly in’ progress, and ies 
the year there were i and fitted for use and pla 
in the exhibition halls cases, chiefly of the s 
patterns, Forty-five storage cases were made for use in’ 
the laboratories, wooden drawers and trêys, 
54,000 trays. There were also purché 
3504 glass jars, for storage and exhibition of alcoholic, 

ecimens, and 24 barrels (1115 gallons) of 98 per cent. 

cohol. À 

The distribution of duplicates was much the same as in 
previous years. About twenty-four thousand specimens 
were sent out to 118 institutions and societies: those to 
institutiens in the United States are generally gifts, 
though many were sent in the way of exchange. For 
foreign sendings? equivalents in the way of exchange were 
received or promised. - E 

Many in ing details are as to the various 
Departments in which the collections of the Museum are 
grouped. In the D ent of Arts and Industnes a 
prominent place is held by the section of textiles, which 
includes a very full series of the animal and ble 
fibres used out the world, togetber with good 
PORA DUE devices for spinning and weaving, and 
of the various products of the Mere upon d 
collection is nearly all ently i pro 
with printed labels, and ill ustrated py ees For lack 
of room, fully half of the material ready for exhibition has 
been stored away, and the cases prepared for its display 
are in boxes in the Armoury building. The space assigned 
to the exhibition series is still so crowded that the objects 
cannot be satisfactorily exathined. To the collection of 
food substances, in the same Department, is ps & 
large quantity of unassorted matenal The few tases 
now on exhibition contain tHe foods of the North American 
Indians, of Japan and China, and some of the more curious 
and un ‘articles of diet. There are also two cases of 
educational importance, which exhibit graphic&lly the 
composition of the human body and its daily expenditure 
of tissues, and the manner in which this is compensated 
for by daily rations of food. This collection is modelled 
after the famous collection of a similar character praed 
by Dr. Lankester and others for the Bethnal reen 
Museum in London. It is, however, based upon am en-. 
tirely new series of analyses, and upon a revised plan pre- 
pared y Prot W. O. Atwater, of the Wesleyan University 
and corresponds to the latest views in physiological 
chemi The collections in chemftal technology 
already have & good nucleus, and the increase during 
the year in the collections of materia medica was greater 
than during any previous year ex the first Tie 
fisheries co. on was opened to the public in May 1884, 
and since that time there has been constant improvement 
in the condition of the material exhibited. Some gaps in 
the series of illustrations of foreign fisheries have been 
filled by collætions received from the Governments of 
Siam and Jafan, and by the Mice Holland andiG from 
Great Bri Sweden, Spain, France, Ho and Greece, 
a a ue clas oF tbe London Exhibition. 

f the collection of historic relics ip the Department of 
Arts and Industries, we Jearn thateit includes several 
hundred objects of national e connected with uc 
history of i statesmen, and important even 
Closely E rep. historical collection is the. series 
illustrating the history of steam transportation, under fhe 
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charge of Mr. J. E. Watki of Camcen, N.J. The 
- “John Bull” engine, imported from Englend in 1831, the 


model after which all subsequent American engines have 
constru has been given to te Museum by the 

P ylvania Railroad Company, and plecec on exhibi- 
tion; and adjoining this is a case in which there are 
already assembled about forty objects illustrating the 
inni of the American d sytem, The col- 
lection of scientific instruments owes its interest at present 
- chiefly to the historical associatiome of most of the 
apparatus displayed, including, as it dos, instruments 
used by Pnestley, , and The original tele- 
guapa ment of orse and Vail is abo here shown. 
e coflechons" of musical instruments, modern pottery, 
apd porcelain, lacquer, and the process of engraving are 
ially displayed, and when .cases and floor shall 

me available, will soon develop into important 

: features. ; ' 
The De ent of Ethnology, althorgh one of the 
youngest sane of the largest in the Museum ; and its 
uring the last year was very great. Certain 

lies classes of objects, such as weapons of war and the 
chase, implements of agriculture, other primi#ive in- 
dustries, have been carefully grouped. [In addition to 
these great series of obec classified aceording to func- 
tion otier A of objects have been in ac- 
cordance with another idea of classificacion, which is 
deemed of equal importance, namely, that of race. The 
Eskimo collection, for instance, has a-ranged in table 
cases in one of the exhibition halls, in accordance with the 
ethnic i although, in the minor details of c'assification, 
function' and fgrm, as well as geographical distribution, 
have been followed. A preliminary study oi the collection 
- of basketry has been completed. A paper cpon the baskets 
of uncivi peoples, with numerous illustrations, was 
published in the Museum Report for 1884, and a repre- 
sentative series placed on exhibition with provisional 
labels. The throwing-sticks and sinew back-bows have 
been the subject of papers, and are now on exhibition. 
The curator has in investigations upon several 
groups of objects, notably thé history and technol of 
= i gpon transportation as effected by man without 
the at domestic animals or mechanism; upon the 
industries- of several handicrais; upon the 


Mies Indians of Calfornia. The urderlyi ideas 
in these investigations, a first instalment which 
was pubtished in the last Report of the Museum, are (1) 


that the methods of strict classification ani nomenclature 
already applied in the other natural scierces are equally 
applicable to anthropology ; (2) that a tustworthy and 
minute study of ern savage and barbarous ZecAzque 
ais absolutely requisite to the archseologist and technologist 
in ing the hi of civilisation. 
The collections in the eparmien- of. American Ab- 
. original Pottery have continued tq increase with astonish- 
ing rapidity, and the extensive accessions mhich have been 
received nts aen Bureau of Ethnology, and from other 
sources, have of the greatest scentinc importance 
and popular interest. One of the four large central halls 
of the Museum is dewoted entirely to this casia e the 
removal of the collections of South American aboriginal 
pottery and of the extensive collections fram the mounds 
which have for many years been accunrilating in the 
Archzeological Hall of the Smithsonian building, have 
filled it up to such an extent that it is diffic yk to find room 
for the new material as it comes in. Durmeg the year a 
portion of the hall was thrown open to the public. The 
exhibition case surrounding the walls of this room is pro- 
bably the largest in existence, in any museum, being 350 
feet in length, 4 fees 9 inches in depth, and, being double 
throughout, its entire length is‘virtually 52- feet. Double 
the space now allotted to this Department 15 necessagy for 
"its proper display, and the value of the merefial here con- 
cenjrated is practically inestimable ; sirce even the modern 
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tribes, who are still making pottery similar in its general 
character to that which is here preserved, hae de- 
teriorated to such a degree in their artistic apay or 
skill that their products are not an exponent of their 
original artistic capabilities. So exhaustive is this collec- 
tion that it is impossible that any thorough work can be 
doné upon the American aboriginal pottery which shall 
not in great pact be based upon it. : 
The total number of accessions in the Department of 
Antiquities was 2751; and all excepting eighty-four were 
of cient importance to be added to the exhibition and 
study sains, ich now include over 40,000 specimens. 
Dr. , the Curator of this De entis e upon 
the preparation of an illustrated work on No erican 





prekni obje; which is designed to serve as a guide 
„for visitors to the 


epartnrent, and as an explanation of 
of North American archæology. This 
will bear the title, ^ A Classification of the North Ameri- 
can Prehistoric ics in the United States National 
Museum.” This book will be fully illustrated, aryl, it is 
hoped, will be published in the ensuing year. 

e most important accessions to the Department of 
Mammals, as in previous years, were in the shape of 
single specimens sent from rcological gardens and mena- 
geries, which haze shown a great deal of liberality to the 

useum in this -espect. ; 

The growth of the Department of Birds during the year 
was very satisfactory, the ramber of imens added to 
the collection being 4147. The largest single accession 
was the collection made by the U.S. Fish Commission 
steamer A/batrcss in the Bahamas, of 1000 specimens 
and about 75 dpa of which 5 were new to science. 
Another valuable collection, 243 specimens, 81 species, 
1 new to the fauna of Narth America, was obtained in. 
Alaska by Mr. Charles H. Townsend, whlle on a mission 
for the Fish Commission. Mr. Henry Seebohm, of Lon- 
don, gave to the Museum 171 specimens, 68 species, 
chiefly from Siberia, and of great value to the collection. 
The number af specimens in the collection is now 55,945, 
7o00 of which have been set apart for the exhibition 
series. 

Very much was accomplished during the year in the 
da on and arrangement of the collection of eggs 
and nests of birds. ‘The total number of specimens 
added is 2556, ic 253 lots, and there are now more than 
44,000 oe in the collection, of which 1491 are in 

e 


the terminol 


the exhibition, and 31,124 in the reserve collection, the , 


remainder having been set-aside as duplicates. 

The remaining D ents of which accounts are 
presented are those of Reptiles, Fishes, Mollusks, Ento- 
mology, Marine Invertebrates, Comparative Anatomy, 
Invertebrate Fossils, Fossil and Recent Plan Minerals, 
Lithol and Physical Geology, and Me 
Economic Géfology. ein deaEng with the Department of 
Entomology, the author of the Report has to record a fine 
instance of the generosity and public spirit for which the 
best class of American citizens are famous, In October 
last, Dr. C. V. Riley formally presented to the Museum his 
private collection of No erican insects, representing 
the fruits of his own labours in collecting and study for 
over twenty-five years. This collection contains over , 
115,000 pinned specimens, and much additional material 
unpinned and in alcohol This generous gift to the 
Government had long been contemplated by Dr. Riley, 
who wishes to be, as far as possible, instrumental in forming 
a national collection of insects. In his letter of presentation 
he remarked :—" While the future of any institution de- 
pendent on Congressional scpport may not be so certain 
as that of one supported byeendowment, I make this 
donation in the firm belief and fuU confidence that the 
National Museum is already so well established in public 
estimation that it must inevitdbly grow until it shall rival, 
and ultabately surpass, other institutions in,this country, 
or the world, as a repository of natural history collections. 
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If there shall in the future result the concentration here at 
the n#tional capital of the extensive entomological material 
which naturally comes here, and which in the past has 
been scattered among specialists in all parts of the country. 
o chat (athe Putare the student may find valuable material 
to further his woik in any order, I shall feel amply 
rewarded for the action I have taken.” 

The Curators of all the Departments complain that 
in the new Museum building there is not nearly room 
enough for the display of the treasures placed under 
their and Prof. Baird pressés upon the atten- 
tion of the Board of ts the urgent necessity 
for “additional quarters.” e of the ments used 
by him may, perhaps, not be without effect on public 
opinion Efforts are being made to secure that in 1892— 

e four hundredth of the discovery of 
America by Columbus—there shall be an tion, 
presenting a complete illustration of the New World at 
that date, and of its ess in the arts and industries in 
the 400 years intervening. Prof. Baird points out that 
the collections of the National Museum for the most part 
tend towards such a display, and expresses his belief that 
if the new building for which he asks were erected it 
would be a very easy matter to organise and arrange it 
with this object in view, without unn labour or 
great expense, and by the date mentioned, as the result of 
the current work of the Museum, without any spasmodic’ 


or unusual effort. 
Of the Bureau of Ethnol we need only say that, 
it continued its ethno- 


during the fiscal year 1885 
logic researches among the North American Indians. 
Enthusiastic investigators carried on mound-e alee 
explorations in ancient and modem stone Vilages, an 
"ied field studies Much office work was also 

one, This was, as usual, to a extent the supplement 
to, and discussion of, the results obtained by exploration, 
and was executed by the same officers who had previously 
sought for matenals and information in the fiel 

e have not space for further details, but probably we 

have said enough (as far as possible in the words of the 
Report itself) to indigate the very flourishingecóndition of 
the Smithsonian Institution and the establi ts asso 
ciated with it. The Institution is one of which Americans 
have good reason to be proud, and we cannot doubt that 
the claim for a new building, advanced by Prof. Baird on 
behalf of the National Museum, will be promptly and 
very carefully considered by Congress. : 
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NOTES 


Pror. B£cLAzD, Dean of the Medical School of- Paris, died 
a few days ago of pneumonia. He was buried with great cere- 
mony on the 12th inst. A large number of professors and 
stidents attended the funeral. His best work is on the 
thermic phenomena accompanying mug@nlar contraction. He 
was a pleasant man, of fluent and happy eloquence, and a 
good writer. His place wilk probably be filled by Ch. Richet, 
the editor of the Revus Sctemtifgue. 


Tor Academy of Vienna intends to have a special meeting 
for the celebration of the centenary of the death of Father 
Boscovich,-the astronomer. A similar ceremony will take place 
at Ragusa, his native place. 


WE have received a proof copy of the annual address to the 
Asiatic Society, Calcutta, delivered by Mr. E. T. Atkinson, the 
President, on the and inst. It is an able and very interesting 
survey of the work done by the Society in thé past year, and 
of the progress made ou the Society in the subjects td 
which the attention of its members is directed. 


THE sixth annual meeting of the Assurance Associa- 
tlon was held at the offices, 5 Argyll Place, W., on, Monday 


last. Mr. Joseph Hadley, Sécretlry, read the annual .Report, 
from which it appeared that the business of the Association 
during 1886 was much greater than in any previous year. Tho 
Report said that, of all the properties inspected, in only two 
cases of first Inspection had the arrangements been such that the 
Council could certify the sanitery condition of the property 
without alteration. The Executive Council reported having 
held several meetings for the purpose of revising the Sanitary 
Registration of Buildings BY] of 1886, and a new Bill had been 
prepared for presentation to the House of Commons. In the 
new Bill, the principldf*of compulsory regishation would be 
restricted to schools, colleges, hospitals, asylums, hotels, and 
lodging-houses On the motion of Mr.- Merk H. Judge, 
seconded by Mr. H. Rutherfurd, the following iesolutjon was 
unanimously passed :—'' That, as soon as the Sanitagy Regis 
tration of Buildings Bill, 1887, is in the bands of members of 
the House of Commons, the President of the Local Government 
Board be asked to receive a deputation in support of the Bil.” 


Ox Tuesday last the forty-first session of the General Medical 
Council was opened, and an address was delivered, as usual on 
such occasions, by the President, Dr. Acland, F.R.S. Starting 
with a reference to the Jubilee, he trated some of the changes 


Narr ania rate the last fifty years in medicine 
and in the m of medical education. 


LoxD RAYLEIGH will begin a coume of six lectures on 
tí Sound" on Saturday, February 26, at the Royal Institution. 


In the latest of his annual reports, President Eliot, of Harvard 
University, refers to the present position" of sciencd in the 
secondary schools ofeAmerice, ‘A serious difffculty,” he says, 
''in the way of getting sclence well taught in schools 
has been the lack of teachers who knew anything of inductive 
reasoning and experimental methods This he attributes in part 
to the fact that '* good school methods of teaching the sciences 
have not yet been elaborated and demonstrated," and he urges 
that ‘‘it is the first duty of University departments of science t 
remove at least this obstacle to the introduction of science isto 
schools,” 


Wifhave received the third part of the first volume of’ * The 
Proceedings of the Linnean ;Society of New South Wales,” 
second series, It contains the papers read at the meetings held 
in July, August, and September 1886, and there are foug plates. 
Among the contents are the fifth part of a ''Catalogue of the 
described Coleoptera of Australia," by Mr. George Masters, an 
elaborate paper on the ‘‘ Revision of Australian Lepidoptera,” 
by Mr. E. Bleyrick, and '' Miscellanea Entomologica : No II. 
The Genus Liparetrus,” by Mr. William Macleay. 


e 

Ix the United States there is a very much larger number of 
female than of male teachers According to the HW/smaw'r 
Fournal, men are hardly ever employed in elementary schools 
in cities, save as principals or as teachers of some special branch. 
In the ten cities of Baltimore, Boston, Brooklyn, Chicago, Cin- 
cionatl, New Orleans, New York, Philadelphia, San Francisco, 
and St. Louis together, there are 12,719 public-school teachers, 
of whom 11,540 are women. Tho average percentage of male 
teachers in these cities 1s 9. 


Dr. M. Trga, Director of the Botanical Gardens in 
Buitenzorg Gawd, will be on furlough in Holland from the 
beginning of March till the end of November, In Dr. Trenb's 
absence Dr. W. Burck will serve as Acting Director of the 
Gemiens. Only the correspondegce about the Annales du Yardin 
Betanigue de Buitensorg, together with private correspondence, 
is to be addressed to Dr. Treab himself (Voorschoten, near 
Leyden, Hollagd). : li 
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A FRENCH "sena hfs just teen issued of Preyer’s 
“ Physiology of the Embryo.” This book m a valuable one, 


dealing with a very obscure subject, and also one of great interest 
to the physician as well as to the psychologist and physiologist. 
All the functions of the adult being are in turn considered in the 
extbryo, the differences and similitudes teing well pointed out. 
M. Preyer understands the value of a good method. 


. CHARCOT AND RICHER have issued cn interesting book 
on “ Les Démoniaques dans l'Art,” that is, on hysteria studied 
in art manifestations of the past. The. book coateins quite a 
number of pictures after the old maste-x, which show that all 
the convulsions and attributes due tp hysterla had been noticed 
and a ely pictured, altho the manifestations were 

. to diabolical influence The troenes figured in this 
book relafe especially to exorcising and similar feats, and very 
well illustrate the power of observaticn of many of the old 
* painters, i 


. A NIW medical paper is to be published shortly in Paris, 
under Prof. Grancher's direction, at = very low price, con- 
taining much matter and appearing twice a week. It will be 
called the Univers Mésica], and the [edicr intends to devote a 
much lager part to foreign news then is usually $iven in 
French papers. : 

ML DucLAUx, Professor in the Faculty of Szience:, issued on 
February 12 the first number of a new sceatifc periodical, the 
Annales de l Institut Pasteur, of which he ix editor, with a 
Committee comprising Messrs. Chamberiard, Granzher, Nocard, 

. Roux, and Straus. Thus periodical is to be published monthly,'and 
will conthin papers on bacteriology, physiologically and clinic- 
ally considered. ° The first number contains a le=er from Pasteur, 
giving very epcouraging and positive facs conceriing the effi- 
cacy of preventive inoculetions, obtained in his own laboratory 
and in those of Russia and Italy. 


HERR W. ENGELMANN, of Leipzig, has issued the first num- 

ber of a monthly scientific periodical valled Zeitschrift fur 

« physibatische Chemie. The editors are Prof. W. Ostwald, of 
Riga, and J. H. van't Hoff, of*Amsterdam. 


ACcbRDIMG to the American Mateerclogcal ours, an 
attempt is about to be made at St. Augustine; Flo., to sink a 
I2-inch artesian well to a depth sufficien: to obtain water hot 
enough [o heat buildings, pure enough for domestic purposes, 
and with pressure enough to run heavy machinery. Water can 
be found in Florida by boring 250 feet; and ic is known that 
the artesian wells in that State have- considerable pressure, and 
from a depth of 600 feet send water of warm temperature to a 

a height of 45 feet when piped. The car-h’s internal heat is 
alread forced into practical service at Pesth, wherz the deepest 
artesian well in the world is being sunk t> supoly hot water for 
pablic baths and other purposes. Thie well supplits daly 
176,000 gallons of water heated to 158° F., and the boring is to 
be continued until the temperature of the water 7x raised to 176°. 
Heavy machinery is run by arteslan well power in many parts of 

~ Brance, and the expegence of the French shows that the deeper 
the well the greater the pressure and the highe: the temperatyre. 
At Grenelle, a well sunk to the depth of 1801 feet, and flowing 

“daily 500,090 gallons, has a pressure of oo lbet. to the square 
inch, and the water from this well is so hot thst it' 1s. used for 
heating the hospitals in the vicinity. é 


e 
THERE 1s now ample evidence that the cse af ail may be of 


considerable service in lessening the effect of dangerous seas. In^ 


one case the ‘slick " made by the oll extenled 30 feet to wjnd- 

ward, and the U.S. Hydrographic Office concludes that the oil 

is of use when the vessel is reaching ahoad ct the speed of eight 

or nine knots, with a beam wind and sea. 
. 


Here SCHILLER, a well-known German architect, reports 
some facts which are of interest as indicating the radius & the 
circle of protection of good lightning-rods. On June 17 last, 
at the village of Motlingen, Bghtning struck a pear-tree 33 feet 
high. On one side. 115 feet away, was a school-house, with a 
rod 56 feet high. On the other side was a*church, 328 feet 
away, and having a lightning-od reaching up¥154 feet. Both 
rods are well placed, and kad worked well when tested, and the 
level of the foot of the tree is cbont the same as that of the two 
buildings. It is evident, then. if the facts have been accurately. 
reported, that the radius of the circle of protection is not more 
than twice the height of the mi. . 


ANOTHER earthquake is reported from Aquila, On the night 
of February 3; three shocks were felt, two of which were accom- 
panied by strong undolatory motion. : 


EARTHQUAKES are also reported from the Vilayet Konia, in 
Asia Minor. On January 8, a subsidence of the ground was 
noticed at Holan Gola (Feneke district), accompanied with loud 
subterranean noises ; many landslips took place in the adjacent 
hills, The shocks continued for six days, and tho inhabitants of 
Feneke and the neighbouring villages took refuge in the fields. 
The earthquakes have destroyed seven villages. ` 


Ox January 15 the Hawaiian volcano Mauna La began to 
discharge. Frequent shocks of earthquake were felt. A letter 
written on January 19 says »—‘ There have been thirty-six hours 
continuous earthquakes, The “ava flows dewn the south slope, 
and if its course be unchanged it will flow into the sea, without 
doing much damage.” : 


Tae Russian traveller M Ogorodnikoff was told at Meshed 
that there are tin mines near that city and in various parts of 
Khorasan. Inanarücle in the Rerne Scientiigue M. Berthe- 
lot points out thaz this accarcs with a passage in Strabo, who 
speaks (book xv. ch. ii 10) of tin mines in Drangiana, the 
ancient name for the region now called Southern Khorassan. If 
there really have beea tin mines in this djstrict from time imme- 
moral, there can be little doubt that they supplied the tin for 
the bronzes of anc ent Egypt and Assyria. ‘ 


THE first roologicel station in the tropics has been founded: by 
Dr. Shutter, at Batavia. This gentleman is already well known 
by his works on the fauna of the Sunda Islands. The Natural 
History Society of the Dutch Indies has presented Dr. Sluiter 
with sufficient means to establish three work-tables with the 
necessary apparatus, and to purchase a safling-boat. 


Mz. ABBOTT KINNEY writes to the Los Angeles ‘Weebly 
Tribune that the floods in Scuthern California are becoming 
every year more violent and destructive. The testimony on {his ` 
polnt, he saysp is unifqpm, corxxete, and unimpeachable.” Tbe 
streams now neery all bring down more sand, gravel, and 
boulders, rise more rapidly, cct away more land, and dry up 
more quickly than formerly. Valuable valley lands are thus cut 
away or covered up, and in some cases the streams have spread out 
and deposited grea: fan-shaped mounds of sand and bould&s, Mr. 
Kinney attributes the change ch-efly to the destruction of forests. 
Thg brush and forests an the hills and mountains have been to a 
large extent swept away, and tne result is thet there is nothing 
to hold the water back. The rains do not penetrate into the 
soll and rocks which supply the springs, bat rush suddenly off the 
mountains as from a roof, carrying the soil first, and then the 
gravel and boulders with them. The springs, deprived of their 
supply, diminish. Tho principal agent ın the destruction of the 
natural verdure anc protection of the mountains has been fire, 
Fires accidentally lighted, fres made «by stock-men, bee-men, 
and feols, sre, acccrding to Mr, Kinney, producing effects that 
must eventually make Southern California « desert. d 


Feb. 17, 1887] 


LÀ 





NATURE * > 


377 





IT & proposed that a school of hygiene shall be established at 
the University of Michigan, and the State Legislature is about 
to be asked to anthorise the necessary expenditure. The scheme 
was suggested by the State Board of Health, The school 
would include in its curriculum climatological studies, air analyses 
and ventilation. 9 

Last week there was a Convention of Photographers in the 
Hall of the Society of Arts, and the attendance was good and 
representative. The proceedings in the morning were opened 
by a few remarks from Capt. Abney, the President, who, in 
the afternoon, delivered a more elaborate address, projecting on 
a screen a succession of diagrams and pictures illustrative of his 
statements, Ata dinner in the evening the toest of the Camera 
Club was proposed by Mr. V. Blanchard, who, in recalling the 
time when he made his first practical acquaintance with photo- 
graphy by watching a friend develop a paper negative, expressed 
the opinion that photographers might perhaps return to the use 
of paper negatives. 

Prore LIVERSIDOX, of the University of Sydney, who is 
about to return to England on leave of absence, has been 
requested by the Minister of Public Instruction of New South 
Wales to inquire into and report upon the mode of teaching 
netural science in the elementary schools of Great Britain and 
Ireland. 

New SouTH WALES will be represented at the Conference 
of Astronomers to be held in Parts in April next, by Mr. H, C. 
Russell, the Government Astronomer. 


A VALUABLE '' Report on the Meduse collected by the U.S. 
Fish Commission Steamer Alsafress, in the Region of the Gulf 
Stream in 1883-84," by Mr. J. Walter Fewkes, has lately been 
reprinted, at the Government Printing Office, Washington, from 
the Annual Report of the Commissioner of Fish end Fisheries 
for 1884. Mr. Fewkes is not sure that certain of the Meduse 
recorded by the Challenger from great depths do not also live 
and flourish at or near the surface. There 1s need, he thinks, 
for greater accuracy fh the determination of the exact depth 
from which a deep-sea Medusa is taken, and for an improve- 
ment of the apparatus used in this kind of collecting. In 
the case of fixed hydroids, or such Meduss as Casstepeia 
and others, which live upon the bottom, the determination 
of the depth of which they live is an -easy task. With such 
7 genera as Aralia, Rétsephysa, and others, this determination is 
more difficult. Mr. Fewkes points out that it is of great im- 
portance, from a‘ morphological stand-point, that the question 
whether Mednse are confined to certain depths, should be defi- 
nitely answered. “I can at present,” he says, ‘imagine no 
place on the globe where the uniformity of conditions under 
which Meduase are placed can be the same as at great depths of 
the ocean. I do not mean necessarily gn the flotr of the ocean, 
since that may be raised or depressed, and the varieties of con- 
ditions which come from such motions may result, but in the 
depth of the sea, separated from the surface by a wall of water 
of depth, and from the ocoan-bed by a similar wall of 
id cae Here, if anywhere, may we look for the con- 
tinuance of ancestral features unm >dified by environment. On 
this account the determination of the bathymetrical limits of 
free Medusa:, no less than that of those animals which inhabit 
the bottom, is a most important thing, and from it should be 
eliminated all possibility of error.” 


. Dr. OTTO HERMES has just published the results of some 
interesting investigations concerning the phosphorescence of 
marine fish. He wished togscertain whether the phosphorés- 
cance was caused by jhe same Bacillus which Dr. Fischer, an 
eminent authority ou Bacteria, has discovered and brought from 
the West Indies. Marine fGish*are easily rendered phosphorescent 


after death by being «noistened with a little mea-wier. Dr. 


4 


Hermes took a fragment of a specimen of Gads callarias, which 
had been made_strongly phosphorescent in this manner, to the 
laboratory of Councillor Koch ; dnd Dr. Frank, a pupil of the 
latter, was enabled to isolate it after a few days This is un- 
doubtedly a new species. Like Dr. Fischer's Bacillus, it 

be transferred upon Sedised ta; god afe Botte ek Boa ik 
emits an emerald-green light ; the sea-water is also rendered 
phosphorescent. A polnt pf difference is that the Bacillus of 
Dr. Fischer develcps best in a high temperature (20*-22*), while 
that of Dr. Hermes deyglops better in a low one. Examined 
microscopically, the latter is much smaller than the former. Dr. 
Hermes has given it the of Bacterium phosphorescens. 


THx German Fishery Agsociation lately qgked the German 
Chamber of Commerce to put a premium on seals, it main- 
tained that these animals are most destructive to the fislferies. The 
petition was refused. The Association, in support of its views, 
stated that a full-grown seal requires 10 lbs. of fish a day for it 
food, making 3650 Iba. in a year. At the same rate, 1000 seals 
would consume the enormous quantity of 3,650,000 Ibs. a year. 
As the seal is a faithful attendant upon herring-shoals, it canses 
enormous havoc among a species of fish which is one of the 
greatest Sources of revenne to the fishermen on the North Ger- 
man'coast. It is maintained that these depredations have greatly 
decreased the quafitity of fish in recent years. Complaints of 
the serious destruction of fish by seals have also lately been made 
by Swedish fishermen in the Baltic. 


TEE additions to the Zoological Society's Gardens during the 
past week include a Green Monkey (Cercopithecus cathtrichus à ) 
from West Africa, presented by Mr. Charles W. Degnprey ; a 
Bonnet Monkey (Afecacus sisticus £) from India, presented by 
Mr. G. S Copeland; a Common Otter (Lusira vuigaris), 
British, presented by Mr. John Hall; two Rufouse Tinamous 
(Rhynchotus rufescens) from Brazil, presented by Mr. Francis 
Monckton ; two White-throated Finches (Spermophile alberu- 
laris §~2) from Bradl, deposited; a Collared Fruit Bat (Cywo- 
mycteris cellaris), born in the Gardens. - . 





. 
OUR ASTRONOMICAL COLUMN 


A*METHOD FOR THE DETERMINATION OF THE “CONSTANT 
OF ABERRATION.— Referring to M. Loewy's plan for the deter- 
mination of the constant of aberration by the relativo 
positions of stars situated in distant of the sky: at succes- 
sivo epochs by means of a double mirror placed in of the 
object-giass of an equatorial (NATURE, voL xxv. p. 282), M. 
Houzeau points out (CUR AS rendus, tome civ. No. 5) that the 
same idea occurred to him some years ago, and that the funda- 
mental principle of the method, and an enumeration of the 
advantages attending its T gece Fe ree him in 
1871, in a paper entitled ‘ ions sur l'Etude des peio 
Monvements des Etoiles,” which in tome xmi. o 
the Mémoires de l'Académie de ique. It a there- 
fore, that M. Lorwy’s cannot, strictly i con- 
sidered a new one, th we believe it has never been put into 
actual ce—a work which we hope to see before long accom- 

i at the Paris Observatory. - 

THE APPLICATION OF PHOTOGRAPHY TO THE DETERMINA- 
TION OF STELLAR PAXALLAX.—In the Monthly Notices dor 
i the results of his moa- 


the hs of 61 Cygni and hbouring 
Ra m d hts ending December 7, I with & 
view to the det of the parallax of well-known 
star. Usi of distance only, the relative parnllaxes 
of each of ponents, referred to each of four comparison- 
stars, are :— 
Star Parallax of Probable of Probable 
6x" Cygni error 61” Cyg erroc 
^ 04412 ooa *p'4204. 00229 
b "4529 "0330 a “4139 "0185 
€ 443 '0197 "4721 "0215 
4 ati vI16I e 4574. 0252 
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The means for (he parallaxes thus obta ned for the four inde- 
pendent sets of measures of 61! and 61? Cygn: respectively are 
as follows :— 

For 61! Cygni, 0"438 ; for 613 Cygak o"441. 

Prof. Pritchard explains that this determination is to be re- 
gabled as provisi only, and that the work will be continued 
to the end of the annual cycle. The method certainly appears 
to be a most ising one, and the publication of the full 
details of the Oxford researches will pe avaited with interest, 

ÓnsxRvATIONS OF VARIABLE STARS |N 1885.—No, 151 of 
Gould’s Astronomical Fournal contams Mr. Edevard Sawyer's 
observations of variable stars made in 1885. The following 

of maximum brightness were obserred :—R Andromede, 
1885 Jan 10; R Leonis, about 84 December 24; R Leo. 
Min, RES une 96; R Bootis, 138 May 16; R Urzz Majoris, 
Jaly 1; 18:28 Joris, May 7; U Her-ulis, July 8; g Her- 
qis Jone 4, August 2 (?), October 16; S Corcne, May 11; 
x Cygni 1889, January 10; R Scuti, 1885 "une 17, August 10 (?), 
and ovember 16 ; Ceti, February 10; R Aquaril, Janu- 
ary 4. D Pegasi. and a Cassiopere appeared constant, and 
Persei nearly so, during the observations. R Coronw was w 
observed, and showed numerous but slight finctnations of light. 
An unusally brighi phase, 6'2 m., occurrec on August 15, fol- 
lowed by a er feint minimum, 7'4m , on October I T 
Monocerotis was well og : zunmum, Apa 20, 
15h. 26m. Camb. M.T. ; maximum, Apnl 27, I 55m. 
U Monocerotis was observed at minmon on April I, and at 
maximum on April 14. W Cygui wes cbeetved at maximum 


on August 20 and December 16, giving a period of 118+ 
days, and at mmimum on October 30. 


THE ALLEGED ANCIENT RED COLOUR OF SIRIUS,—Mr. 
Lynn, in the carrent number of the Obserza£ery, shows that the 
evidence for this star having formerly been of a red colour is 
much less strong than hes ently been supposed. Prof. 
Schjell had pointed out in his notes on his translation of 
Sag, that the d tion £róxid)os appHed*to the star in our 
editions of Ptplemy was probably an eror of transcription for 
oelpios; whilst it had been ested long ago that, for the word 
* ruber" DEUS find 1 in reference to it by Seneca, me 
should really “fulgor.” It certainly Fas always seemed im- 
probable that a ee vast dimensions a," Sirius must be 
should have so entirely changed its coloar in less than 2000 
years. 


RIGET LINES IN STELLAR SercTRA.—Mr. O. T. Sherman, 
in No. 149 of Gould's Astronomical Fasrnal, brings together 
varioug observations of the bright lines which have been o 
by Vogel or Copeland in the specta of 3 Lyre, y „R 

eminorum, and some smaller stars, an compares them with 
Haselberg’s observations of the low-temperature spectrum of 
hydrogen and the high-temperature spectrum of oxygen, and 
draws thé inference that the stellar brigEt lines belong to these 
spectra. The inference seems scarcely weoranted, however, for, 
on the one hand, the lines in the spectrum of hydiogen are so 
numerous that, wherever the star-lines lay it woud easy to 
find lines near them, so that the accord would have to be very 
close for any such deduction to be safely based upon it; and, on 

Ahe other, the obse: vatons of the lines in -he stellar Ta are 
Jess acide than Mr. Sherman seems to think The ahght 
differences 1n the 1ecorded positions of the b “Ines gs given 
by different stars me robebly indicawons simply of a roughness 
in the readings, and the lines are most hkely the same in general 
m the different spectra. The following may be taken as rough 
mean positions for the bright lines in these interesting antl i 
600 mm, 581, 568, 540, 466, together witt the F line of hydro- 
gen, and, 1n some casas, D, and the thiri line of hydrogen at 
ME assuming that the lines are the same 7n the various spectre 
of the type. The close co dence of the bright-Imes in 
R Gemmorum to those dbservel by Comt 2n Nova Cygni, 1876, 
indicates that we probably have there the coronal Ime 1474 K, 
the principal chromospheric lines, and the typog) nebular line at 
abont 500. 7 





ASTRONOMICAL PHENOMELIA FCR THE 
WEEK 1887 FEBRUARY 20-25 e 
(FOR the reckoning of time the civil Jay, commencing at 
Greenwich mean midnight, counting the hours on to,24, 
15 here employed.) . s 


At Greenwich on Febriiary 20 e 


Sun rises, 7h. 6m. ; souths, 12h. 13m. 56°73. ; sets, 17h. 21m. 5 
decl on meridian, 10° 55' S. ; Sidereal Time at Sunset, 
3h. 22m. 

Moon (New on February 23) rises, 5h. 52m. ; souths, 10h. 25m. ; 
seta, I5h. zm. ; decl. on meridian, 17° es. 

Sots 


Planet Rises Souths Deci. on meridian 
h. m. h. m. h. m. S AS 
Mercury 7 33 12 58 ... 18 23 7 34 S. 
Venus... .. 74 13 27 13 5 ^ 59 S. 
Mars .. . E: 13 9 18 40 23 S. 
[uera 23 16* 4 17 918 .. 12118. 
s . 1259 .. a1 8 5 I7T* ... 2223 N. 


* Indicates that che rising Is that of the preceding evening and the setting 
that of the following mormmg. n " 


Feb. h. 
20 .. 2 Jupiter stadonary. ; 
22 .. — Annuls- eclipse of the Sun ; visible only in 
of South America, Austialia, and the 
tk Pacific Ocean. 
24 .. 17 Venus in conjunction with and 1° 17 north 
5f the Moon. 
Veriale Stars e 
Star RA Decl. 
h. m "up h. m 
U Cephei o 5273 .. 81 IG N. .. Feb. 20, 20 38 w 
» 25,20 17 m 
Algol .. .. 3.08... 40 31 N. » 25, 6 5m 
W Vuginis .. 13 202... 2488. ... ,, 22,23 OM 
BLibz  ... 14 549g .. 8 48. .. 5, a4, OS3I ^ 
U Coronz I5 136...32 4N.... , 29,2319 w^ 
S Libre I5 I40 ... I9 59 S. .* ,, a1, D 
U Ophiuchi 17 10$... 120N.. 20 3 a7 - 
and at intervals of 20 
BLyre. 18 458 e 33 14 N. n. Feb. 24, 4 O 
W Cygni - 21 315... 44 52N. .. p 24, m 
T Pegasi .. 22 34... 11 59 N. ... 5, 20, M 
8 Cephei .22250..57 50N... ,, 23,21 OW 


M signifia nikon m minimom., 
Maeteor-Skomers 
February 23-25, near 8 Trianguli, R.A. 30°, Decl. 35° N. 
Also from Monoceros, R A. 120°, Decl. 5° S. 
e 





GEOGRAPHICAL NOTES 


IT would seem that Dr. Oscai Lenz is only to leave Zanzibar 
this week, The 7i«er Vienra C ndent 1$ mistaken in 
thinking that the Royal Geographical pe lies ir ers Lenz 
to come direct to London. T must, of course, render his 
account to the Vienna Society, which sent him out ; but after thut, 
it is hoped, he will come to London and tell his story. It is pos- 
sible that before leaving Zarzibar he may have an opportunity of 

iving Mr. Stanley the benefit of his experience. PM Jo 

omson, in a letter to the 71.5, endeavouis to show that Mr. 
Stanley is taking a to» rosy view of the prospects of E 
tion. Mr. Thomson naturally insists on the superiority of the 
Masai Land route over all others. Certainly Mr. Stanley eutg- 
peated the difffculties ofthis route, and we aro inclined to believe 
that, had it been selected, the expedition might have reached 
Emin Pasha sooner than by the Congo. It should be remembered 
that, even if all the vessels on -he Middle and Upper Congo are 
available, they could not possibly convey a thousand people m 
one journey—a good auth assures us that there must be gt least 
three journeys; so that, unless Mr. Stanley starts on his land 
Journey with only one-third of his cuavan, instead of 35 days 
after leaving Stanley Pool ıt will take 100 days to reach the 
mouth of the Áruwimr At the same time we must believe that 
Mr. Stanley knows what he is about, and is not likely to lay 
himself open to the reproach of being so far out in his calculations. 


IN the official report, just issued, on the administration of 
Lower Burmah doring 1885-85, and Upper Burmah daring 
1886, there are some interesting passages relating to the re- 
sources of the new Bzitsh province. Agricultural products, 
such as rice, wheat, maize, and other cereals, are wn in large 
quantities, The country 1 believed to þe rich in mineral re- 

and the subject is at present under the examination of 
the Geological Survey. Meanwh¥e it is known that the country 
to the nopsh-east of Mandalay isthe richest, 1f not the only, ruby- 
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"issuer trict discovered. As to gold and silver, nothing 
trustwoithy is known. Jade and amber are found in ts 
But the most valuable of the Upper Barmah minerals 1s Ekel 
to be coal, of which there are certainly four fields, one of whi 
has already yielded excellent fuel. 


Dx. HoLus, whose murder to the north of the Zambesi 
is doubtfully announced, may be remembered as the anthor of 
** Seven Years in South Africa,” published about six years ago. 
PROS DE some Hires yan ago to march from the Cape to Cairo, 

y for of exploration, and too up markets 
in Contra] Able for Austrian cee S apes nor seem to 
have made much speed. 


Pror MIGUEL MarazTa has made what seems a curious 
anthropological discovery in the valley of Rebas (Gerona) at the 
end ef the Eastern Pyrenees. There exists in this district a 
somewhat numerous up of people, who are called Nanos 
(dwvaifs) by the other f habitent, and as a matter of fact are not 
moie than four feet in height (r'10 to I'I5 metres) Ther 
bodies are fairly well bullt, ds and feet small, shoulders and 
hips broad, making them appear more robust than they really 
are. Teir features are so peculiar that there is no mistaking 
them among others. All have red haii ; the face 1s as broad as 
long, with hi cheek-bones, strongly developed jaws, and flat 
nose. The eyes are not horizontal bat somewhat oblique, like 
those of Tatars and Chinese. A few weak sare 
found in place of beard. The skin is pale and flabby. Men 
and women are s» much alike that the sex can only be told from 
the clothing. Though the mouth is lange, the lips do not quite 
cover the large projecting incisors. e Nanos, who are the 
butt of the other itants, live entüely by themselves in 
Rebas. They interm only among themselves, so that their 
peculiantles continue to be reproduced. Entirely without educa- 
tion, and without any chance of improving their condition, they 
lead the hfe of panahs. They know their own names, but 
1arely remember those of their parents, can hardly tell where 
they live, and have no idea of numbers. 





JOHN HUNTER 


THE Hunterian Oration was delivered on Monday afternoon 

in the theatre of the Royal College of eons the 
President, Mr. Savory, F.R S., Senior Suigeon to St olo- 
mew’s Hospital. After a few introductory remarks, Mr. Savory 
proceeded to say that ns with one voice have proclaimed 
the supremacy of Hunter above all who have ever studied suigery. 
Students of sclence have acknowl him to be among the 
chief of those who have in any age advanced human knowledge 
He was, and is, and ve all surgeons, a philosopher in 
surgery. His idea of the subject of his thoughts was far more 
adequate than that of other men. He was supreme in the scope 
and method of his work. He undeistood much better than those 
around him how to engage ın the interpretation of Nature; he 
knew best how to approach and to disclose truth. For he not 
only undeistood that the problems which lay immediately before 
him were, of all, the most complex and di&icult to solve, but he 
could see also that they weie not isolated but dependent ones. 
He saw in the necessary 1elation m whfth they stood to others 
the only means by which they could be worked out; and on 
this understanding he resolved to investigate the questions 
he desired to answer. Mr. Sar nert spoke of the 
passion of Hunter for collecting ^h museum included, 
he sal, not only—to use the words of Professor Flowei— 
*' illustrations of life in all its aspects, in health and in disease ; 
specimens of botany, roology, paleontology, anatomy, physo- 
logy, &nd every branch of pathology ; preparations fae accord- 
ing to all the methods then known; stuffed birds, mammals, and 
reptiles, fossils, dried shells, corals, insects, and plants; bones 
and articn'ated skeletons ; injected dried and vanished vascular 
prepaiations ; dried preparations of hollow viscera, mercuilal 
Injections, dried and in spirit; vermilion injections ; dissected 
pteparations in spint of both vegetable and animal structures, 
natural and morbid; undissected animals in spirit, showing ey 
ternal form or awaiting leisure for examination; calculi and 
various animal concregons; even a collection of micioscopic 
objects, prepared by one of the earliest English histologitz, Wy 
Hewson ; but it extended toeminerals, coins, pictures, ancient 
coats of mail, weapons of various dates and nations, and. other 
so-called ‘artfles of 93-7: ^" Hunter's labours ın surgery were 
next ieferred to. He was ever searching for principles, but 
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strove to reach them only through facts. Facts always first, 
bat never facts only; from facts to principles. He understood 
that all mainly depends on the power of grouping and 
uniting for some new purpose facts that have been discoreied 
independently and that are daily being zerado, e with lile 
or no reference to the poete they are fi to support. 
He sew that in his time, was but a rude, empirical 
art, consisting of little ela than a knowl ol meny: neta 
which stood in no visible relation to each other, and of mêny 
more opinions which, for the most pert, had no relation, or 
but a very distant ond? to any facts whatever. He Leld that 
should be raised from a collection of sueh creeds to the 
mao a scence but this geuld be only by founding its practice 
of so at least, of these 
aim But thoat principfes could 
not be reached by guessing They coald be approached onl 
through the orderly investigation of facts. But then an explant 
tion of these facts themselves could be only through the truths of 
hysiology. The signs of disease could be understood only by® 
Dur wha studied the laws of life and health. An intelligent 
interpretation of the one could be only in proportion to ap ous 
knowledge of the other. But the problems of lıfe, of health, 
are presented to us in man in their most complex form —1in a 
form so difficult that even Hunter could not solve ıt They must 
be reduded to simpler terms thiough*a study of the lower forms 
of hfe. Thus, with the ulumate sim of relieving human suffer- 
ing, Hunter studied the phenomena of motion in plants. Nay, 
he went further, to and other forms of inorganic matter; 
and he says: ‘‘The better to undeistand animal mnttei, it is 
necessary to understand the properties of common matter, in 
order to see how far these properties are introduced into the 
ble and animal o ni" The singleness of purpose 
with which Hunter worked is made evident, Mr. Savory 
continued, not only in the actual result of his labours, for 
no human being ,with divided interests apeuld rval such 
achievements, but in the recoid, as we have it, of the life 
he led. He gave not only the whole of his tang yes the 
whole of it in no mere conventional sense—and ali his t 
wers, his mind and body alike, to the one object of his life; 
to this he sacrificed that he possessed, all that he could 
. To this he devoted, without stint or scruple, his money, 
is friendships, all his other interests, What any other 
would have considered impossible, he iade pa: Apd 
this to no personal end. e was careless of all rewards fave 
that which was to him paramount, the discovery of truth. A 
noteworthy point in the character of Lunter appears bo be found 
in ti reláhon which, in him, thought bore to action. He com- 
bined in himself in a singular degree the power of conception 
and of execution. He not only saw much further, but he was 
able to do much more than most others, He saw as Bacon saw 
—and the idea wa: probably as original with him as wRh Bacon 
—that the systematic and thorough examination of facts was the 
first thing to be done in science, ‘‘and that, till this had been 
done fai y and impartially, with all the appliances and all 
the safeguards that experience and forethought could suggest, 
all generalisations, all anticipations from mere reasoning, must 
be adjourned and postponed ; and further, that, sought an these? 
condiuons, know! certain and fruitful, beyond all aki man 
then umggined, could be obtained." But he went immeasurably 
further than the great prophet of science in putting his con- 
ceptions to the proof in imperishable work on the lines he 
had laid down. ‘‘I only sound the clarion,” said Bacon, 
proudly, * but I enter not into the battle.” Hunter sounded 
a clarion the echoes of which me rer sull, but 


upon some principles. The, 
pmnciples was Hunter's 


'he entered into the battle also, and was a'ways found whee 


the blows fell thickest, and we are in possesion of the 
spoils. In his museum there is, at once, the clearest evi- 
dence of the idea and the richest fruits of execution. In speak- 
ing of Hunter's general education, Mr. Savory ed to say 
that 1f Hunter received a good general education in early 
ears he would Rave been all the better for it He would have 
m nothing. His mental powers could have been in n> way 
umpeired ; on the contrary, enhanced. He would have recorded 
the results of his labours in better order, with more light and 
greater effect, and we shoulg have had the ad of a 
clearer revelation of his thoughts, But all this is very far from 
saying that Hunter was not, in the strictest sense, an educated 
man. He was not, indeed, a scholar. If the subtle rendering 
of a Greek pet, or the skilful tuming of a Latig verse be the 
sole test cf culture, he gave no of it. Of ancient lore he 
umanteriéus ho could Rare 








of her noblest truths, be 
accounted education, if the devotion throcgh a lifetime of 


ers and of a truly loving heart to the 


letters, was a 


t is only after 
in their mutual rela- 


in any mesure abl= to realise the 
I Then, as the chief merit 


the possession of his m we have odÉcally a festival in 
honour of his . Such, then, at in the of one 
eni ahs, has ] and 1 up to 


Mr Ede e to face with 
moet mysterietis blems of Nature, 
able to take fall measore of the i 


survey 

one plan only, bat by that abundantly, could success be 
certain, Bo wrth patience, which of itself has been called genius, 
went back to beginning. It was genins too, and that of 

Q highest order, to discern, at so vast a distance, where the 

begfhning lay. But there he placed himself, ard from that point 
went forward only when he had made each footstep sure. Who 
mhal ANT uat his imagination was not fertile, cr that he faltgred 
in the use of it? et no seductive theory tempted him into 


garnered, or 
facts he had dis- 


es which, by virtue of the 


covered, were m 
of his work. For, 


E 

g 

3 

pE 
: 
" 
qu 


at 


the lesson and example of 
him that he did much. T it may 
that he showed how much more thee is to be 
being deed yet Qpesketh," still speaks 
man 


Ore or since has 


°F 
gene 


can 
Se Ne who have 
o revisit 


facts, in the purpose for which they are set fi il the 
tion of principles, m the suggestion o e bend 


i 
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can show, above those it can 1each—in all this, I say, no 
memorial, however jestic, can rival our museum. The 
foundation of this with his own hand and his whole heart he 
laid ; it has grown, and still is growing, from,his strength, and 
it must be made for ever woithy of his name. ẹ 








UNIVERSITY AND EDUCATIONAL 

INTELLIGENCE à 

OxrorD.—The fcllowing new Examiners have been appointed 

in the Natural Science School: Mr. V. H. Veley (Chemistry), ` 
Dr. W. H. Gaskell and Prof. Ray Lankester Biology), Mr. J. 


V. Jones (Physics). Mr. W. W. Fisher and the Rev. F. J. 
Smith are to be Examiners in the Pass Schools. 
The S isn Professorship of Rumal Economy is now 


vacant, and canditates for it are requested to send in their appli- 
cations to the Registrar of the University before March 10. 

The Board of the Faculty of Medicine has issued a list of . 
subjects to be offered in first examination for the B.M. 
d under the new medical statutes. 

y hear. in Naturel Science are announced for qpmpeti- 
tion at Merton, Corpus, and Queen's, and at New College. 








SCIENTIFIC SERIALS 


American Journal of Scence, January.—The Muir glacier, 
by G. Frederick Wright The napa an exhaustive 
study of this interesting glacier, w in the Alpine region 
of Alaska at the head of Muir Inlet, Glacieg Bay, in 58° 50 N. 
lat, 136740' W. lang. It forms a frozen stream some 5000 feet 
wide by 700 deep, entering the Inlet at a mean rate of 40 feet, 
Or 140,000,000 cubic feet, per day, during the month of August. 
The vertical front at the water's is from 250 to 300 feet, and 
from this front icebergs are continually ing away, some 
many hundred feet lcng, with a volume of 40,000,000 cubic feet. 
The glacier appears to be rapidly retreating, there being indica- 
ons that even since (hà ing of this century it has receded 
several miles up the inlet, and fallen 1000 or 1500 feet below 
its former level.—Or the age of the coal found in the region 
traversed by the Rio Grande del Norte, by C. A. White 
carboniferous beds occurring «t various polits in this region vary 

in quality, bat none of them appear to be earlier than 

e Cretaceous —The viscosity of steel and it» relations to 
tem (Continaed), ay C. Baraa and V. Strouhal. Am«ng the 
chiet results of authors’ further experiments, as here de- 
scribed and tabulatec, is the light thrown on the crucial import- 
ance of the physical changes which steel undergoes during 

i rp sp onl poate Mae goo. and top C. Withm 
occur several nearly comcldent : such as 
Gore's sudden volume on ; Tait's sinuously broken thermo- 
electric resistance ; Gore- s sudden di pepe. a 
uality ; the of carbon from uncombined to com ; 
ean’s critical cementation temperature ; and the authors’ own 
unique maximum of viscosity —On the nature and origin of 
li and the leminaton of acid lavas, by Joseph P. 
Iddings. The data which the conclusions ‘here stated are 
besed were obtsfned study of the various forms of structure 
and crystallisation assumed by acid lavas in cooling, as observed 
mhile, ee United States Geological 
Survey in the Yellowstone National Park under Mr. Arnold 
Hague. The lithophyse, composed of prismatic quartz, tndymite, 
soda. fayalite, 


-orthoclase, and magnetite, appear to be of agueo- 

; sete origin, having been produced by the action the 
n the molten glass from which they were 

liberated the crystallisation consequent upon cooling. It 
also seems probeble that the differences in and 


in the phases of crystallisation producing the lamination of this 
Tock were directly due to the amount of vapows absorbed in the 
various layers of the [ava and to their ing influence, — 
The latest volcanic eruptior in Northern California, and its 
peculiar lava, by J. S. Diller. The volcanic district here 
described is that of the so-called ‘‘Cinder Cone," near Snag 
Like, North California, where the recent character of the 
eruptive phenomena is most as com with other out- 
bursts in the same region. The lava some three square 
miles iP extent, is of basaltic type, þat anomalous in 
containing numerous grains of quartz, and very high percentages 
of silica magn with carrespon y low«quantities ot 
the oxides of iron. — On the texture of massive rocks, by 


, 
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F. Becker. From his researches the author infers that 
yries may form at any depth and no matter how slowly the 
temperatuie of the magma may mnk, while rocks can 
scarcely ever have been thoroughly fluid or homogeneous, but 
have often consqjidated at pressuies extremely moderate com- 
pm M eMe porphyries would 
orm A fifth maas. of. meteoric iron. fom A County, 
Virginia, by E. Kunz en, w comes from 
de damnc place ware waa found the legat cf tha free mames 
denr bed ded, on analysis : iron 907293 ; 
nickel, 8:848 ; cobalt, 0486 ; d inris 0243 ; carbon, 0177 ; 
with traces of , tin, Hilpan; silica, manganese, chromium, 
i origin of comets, by Daniel 
Kirkwood. It is argued that, most comets are of mter- 


first 


oundmg after the fashion of the Fuller cell. 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, January 13.—'' Supplementary Note on the 
Values of the Napierian Logarithms o 2, 3, 5) 7, and 10, and 
Logarithms.” By Prof. 


J. 


C. 


In vol xxvii. of the Proceedings of the Royal Society, 


PP. the author has given the values of the 


to, and the value of the modulus, all carried to 260 


the results beyond 263 places of 

Throagh inadvertence, however, the results were in 
the above paper exactly as they were given by the 
sithough. nevera! of tho later decimals, yin the valuo 
found tor the modulus, were known to be a 

The author has fow succeeded in and correcting 


* February 10.—‘‘Contributions to the Metallurgy of Bismuth.” 
e 


By Edward Matthey, 


** An Inquiry into the Cause and Extent of a Spoon eae 


tained forty years ago at Quetta. In certain the ground 

ud ie bea Ghia aut die cimus Te 
hical range of the ti goes east and north to Bala 

Siesta dicet to tis i 


hab; that of the valley of the Heri-rud. 
A t (Phasianus prncipatis) and woodpecker (Gectmss 
gorii) are new. With some i the birds are chiefly 
migratory, their arrival in each other in quick 


i 


a The at some of the are 
ith high inside which is a row of m -trees grown 
for the breeding of silkworms. In the Afghan gardens, bæt- 


root, carrots, and tomatoes are 
raised, and these are of A In tho fields, Besides 
wheat, rye, and , tobacco, end certain 
odes aei! is grown, bat dunlity of 
the fibre is poor. Several plants of pharmaceutical value 


Zoolo Society, February 1.—Dr. St. George Mivart, 
Vine Pride’ in the chair, — Mr. F. Day or- 


raw; reared in this country.—Mr. W. L. Sclater er- 


s Insect House during the scasop, and exhibited the 
insects referred to.—A i was read from Dr. B. C. A. 
Windle, containing an account of the anatomy of A’paremys 
chrysegaster.—Mr. Martin Jacoby read a paper contaming an 
account of the pee as Sa Coleo obtained by Mr?G. 
Lewis in Ceylon during the years 1881, 1882. About 150 new 

i forms. E. 


—Mr. G. A. read a list of reptiles collected by 
Mr, H. H. Johnston during his recent visit to the Camaroons 
Mountain —Mr. Edgar A. Smith read a on the Molluscs 
collected af&he Camaroons Mountain by Mr. Ij. H. Johnston, 


` 


` *aspect, but of undoubtedly Cretaceous ags, was quite uns 
en 


E Bagahot Beds of the London basin, by the F ev. A. 
author, in reviewi 


' Miers.— Prof. Judd exhibited a 
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and gave the demription of a new species cf Gibbus, proposed 
to be called Giééwr jeÁnitewi, of whict specimens were in the 
collecHon.—A communication was resd from Mr. Charles O. 
Waterhouse, contammg a list of some coleopterous insects 
collected by Mr. H. H. Johnston on the Carraroons Mountain. 


“Geological Society, Jan I1z—Pro£ J. W. Judd, 
F.R.S., President, in the chair,.— The Presicent announced the 
sad loss which the Society had sustained since the last meeti 
by the death of Mr. John Arthur Phillips, F.R.S., who 
Deen for several * valuable memoer o: the Council, and 
one of the Vice Presidents of the Socie-y. — The following com- 
munications were read :— The Alim 1 
Starkie Gardner, with notes by Grenville A. 
description of these beds by the Dul o? Argyll 
ago indicated that enormous tracts ej trep in the Inner Hebrides 

“were of l'ertiary ge. Prof. Edward Forbes, who described the 
leaves, inglined to the idea that they mght te Miocene ; but in 

ing the value of.this conjecture, we mnst remember that 
at the time the existence of Dicotyledonows leaves of similar 


. Cole. The 
irty-five years 


and that no typical Eocene flora had 
gated or described. Prof. Heer adopted ths opinion that the 


presen 

tried to show that instead of bel to the Miocehe, these 
floras are of Eocene age, and in fact older than the Thanet beds. 
He also re-dexribed ho plant-beds, and 'mdfntained that they 
are of a rather“extenstve series of sedimentary rocks interca- 
lated among the traps.—On the Echinoidea of the Cretaceous 
strata of the Lower Narbadá region, by Prof. P. Martin Duncan, 
F.R. S.—On some Dinosaunan vertebre from the Cretaceous of 
India and the Tale of Wight, by RB E zer.— Further no'es 

on the results of some deep borings in Kent, by W. Whitaker. 
joda p J. W. Judd, F R.S, President, in the 
chair.— "follwing communications were read :—On the 
correlation of the Upper Jurassic rocks of the Jura with those of 
England, Thomas Roberts.—The phyacal history of the 
Irving. The 
ewing the position takea zer hm, attempted to 
estimate the value of such palzon evidence as exists, 
and insisted on the importance of the 
Set rupe He gave reasons far idecmng the evidence of 
bles, pipe-clay, derived materiak, ioy concretions, per- 
cen eA EN in tbe more carbonaceous 
strata up to nearly 2$ per cent. en together with the evidence 
of carben i combination, as adduced in former papers, gresk- 
water Diatems (now, ipe, 1ecorded for the first time in the 
Middle and Lower t), and ths microscopic structure of 


the sands and clays, as suca a ccr ulative proof of the 
fluviatile and delta origin of the majority of the Middle and 
Lower i 


ot Beds, ar can hard y be gainsaid; while he 
ae ee a n of tke Sa-sens as indicati 


. along with the fauna, a much greater areal -unge formerly of the 


Upper Bagshot than of the strata below then.. 


Mineralogical Society, Januer~ ir.—Mr. L. Fletcher, 
President, in the chair, —Meszri. A. Pringle, G. T. Prior, and 
J. M. Phomson, were elected Members. — The followiig papers 
were.read :— On a specimen of meteocic fron found at Yundagin, 
West A in 1 by Mr. i. Fletcher, dent.— 
Additional notes on the fron Kilma-njero, by Mr. L. 
Fletcher, and Mr.°H. A. Miers—On the occurrence of green- 
ockite in a new locality, by Prof. TL F. Heddle.—Note on a 
form, of calcite from Heilim, Sutherlandshire, by Prof. M.F. 
Heddle.—Note on the occurrence 3f bismutite in the Trans 
vaal, by Mr. H. Louis. —Notes an celestme fram Gloucestershire 
and on apatite from East Cornwall, 5y Mr. R. H. Solly.—Note 
on the presence of lead in calcite fror by Mr. J. ud 
Thomson.—On the use of gnomon:c qection, by Mr. H. A. 
Fora new terestrial ali 
of iron and nickel (Ni,Fe) discoverec in Kew Afaland by Pro 
Ulrichs.—Colonel MacMahon exhibited a crysfal of sapphire 
from a vein which had been revealed by a Iandslip in the sonth- 
east of Cashmere, about the year 1850. 

x Do Pab ? 

Academy of Sciences, February 7.—M.. Gomelin, President, 
In the chair.— Movements of 2 bi swing represented according 

- -0 


fo 
esf-beds, by J.. 


to the three dimensions of space, 
of his first communication on the t of birds, the anthor here 
shows, by a seres of chrono-photographic images, how the. 
movement of the wing ts made according to the three dimensions 


M. Marey. In continfation 


‘of space. One af the ill i ives a sypoptic view of the 
projections of tha wing on three diferent langg at ten successive 


mstants of a single revolut-on, thus con 
necessary to determine the continuous on of the . 
Further chrono-oh ic experiments are promised, whi 

will convey a complete representation of all the alar movements, 
and in general o- all notions relating to the kinematics of . 
—On S Ey e Muni, by M, Lecsq de is- 
baudran.—On the composition of the ashes of cider, by M. 
G. Lechartier. The stuły of the composition of the ashes 
which ciders yield by incineration is here undertaken, both for 
its scientific interest and on account of the indications it may 
gire of their pucity. author inquires whether this co - 
Eo esc cius duidie ia Ec ocal 
origin, and finde that the ashes of the cider apple are in no way 
modified by the nature of the soll. He also shows the differ- 


all the elements 


ences existing between ths ashes of the fruit, the leaf, and the 
wood of the apple-tree.—Experiments relative to the anti-pbyl- 
loxeric disinfecton of the grape-vine, by MM. €ouanon 
and Etlenne Sclomon. e varying results of M. Balbiani’s 
already-described process are here repoited from various districts 
throughout France for the year 1886. Although gen “athe 
factory, the remedy was found in some cases to be as as the 
evil, the failure attributed either to the unhealthy state of 
the plant or t climatic or other local conditions.—Fresh - 
researches on tke action exercised by cuprous preparations on the - 
development of the Peronospora of the vine, by MM. Millardet 
and Gayon. These carried bat last September, 
fully confirm the conclusion already anticipated by the authors, 
that in these mixtures the essential prophylactic agent is the 
copper dissolved by rain-water and dew.—Memoir on the deve- 
lopments of nazal geometry, with application to the calculations 
of stability, by M Guyou and Stmart. The authors consider 
their method ar a distinct fmprovement on those of their prede- 
cessor, Charles Dupin, Bravais Rankine, Reech, Leclert, and 
Daymerd. tanks to their new formulas, the still laborious 
calculations which are required even by Da d's method 
(recently crowred by the Academy) are much shortened.—Geo- 
phical co-orinates of Punta-Arenas, by M. Cruls. For this 
Faetant statbn the following values have been recently deter- 
mined: Latitrde 53° 9’ 38”°6 S. ; Longitude 43m. 36'098. 
west of Greenwich. —Equnatorial observations of the new comets, 
Brooks and Bernard, made at the Observatory of Algiers with 
the o'5om. te by MM. T: Rambaud.—On 
entire ge es, by M. L. Lecornu.—Some experiments 
on edcies, by Ch. Weyher. The 
here describec deal with waterspouts in the open air, with 
whirlwinds ir an inclosed space, with the attraction pro- 
duced by vortices, ani with the variation of tem 
in an eddy.—On the electrolysis of alkaline solutions, by 
M. Duter. In the eleccrolysis of aqueous solutions of potassa, 
soda, or lime, the volume of liberated on 
the positive electrode is considerably less half that of. 
the h -iberated on the negative electrode. But withea 
wide Eate for positivo and a fine platina wire for negative 
electrode, the author Pins one volume of for four 
of hydiogen. In the electrolysis of alk uHons there 
appear to be formed small tities of a superoxygenated com- 
d combired with an iin such a way that it cannot be 
iberated by ebullition but only an This to 
be a ice of hydrogen, e existence of whith M. 
Berthe ot CREME various oni, such as that of the per- 
ate ot potassa on oxygenated water. —Theo principle of 
masinum labonr and the lave of chemical equilibri, by H. 
Le Chatelier It is shown that under a single law may be 
reduced all the phenonene without ex on of vaporisation, 
allotropic armation, and dh on from — 200°C, 


-| boiling-point of axyger, to + r1000° C., point of dissociation of 
pure ; 


of zridimm.——A ction of the oxide of lead on some dis- 
solved chlorides, by M. G. André. Some true oxychlorides are 
bere described, which the author-has obtained by studying the 
action of ceram oxides on the sdutons of the alkaline earth 
chlorides —Combinations of the gl isate of potasse. with the 
monstemic £lcohols, by M. de Forcrand. tycerinates 
here studied are those of methyfic, ethylic, ops amyllc, 

` e 
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and Sobatylic accen hoplatinous chloride, 
PhCHhPt ucl. a combination of 
orthotolui M. E. Pomey. 


and the Mile d of cu 
The formula of the combination Bare delem 


and the platinochlorate 
batylamine, by M. Malbot. These substances, a 
not hitherto produced, have for formulas: HCl. CES 
PtCl,. aHCIN(C,H,,H; and PtCl,. 2HCIN 
L Boutroux. The Ene tos suc- 
saffctent quantities of this acid by means 
of the process Kıliani and Kleemann. —On 
the characteristic properties of olive olls, by M. Albert Leval- 
lois. Itis shown that the most constant character of olive oils 
in the laboratory from various berries from the south 
of France is density. A simple method is described for distin- 
guishfng these from the olls of sesame, cotton, colza, linseed, 
end cameline.—On sardme-fishing, by M. Launette The 
abundance and scarcity of this fish on the west coast of France is 


is shown to 


the formation of the so-called ‘‘red wood” (bois reser) in the 
fir and Efficea, by M. Emile Mer. The occasional develo 

of these kard and yellow coloured layers in the relatively soft 
and white wood o the fir and. Epic cw here attribnited ‘to the 
under 
growth —On the Miocene vertebrate fauna 
of Grive-Saint-Alban, Isère, by M. Charles Depéret. Amongst 
the most interesting remains of this fauna is an anthropold ape, 
Sansen's obi goal ger whose molars point fos relation- 


ship with the present gibbons.—Synthetic 
abrasion of rocks, be M. Thoulet. These experiments have 
been carried out to de the laws the weathering 


of rocks under the action of drift —On the age of the 

bauxite deposits in the south-east of France, by M. Louis Roule. 

‘This formstion seems to have been deposited on the bed of the 

lake formerly stret between Provence and oc, and 

belongs to lacustrine serles closing the Chalk epoch in this 
on.—On the distribution of mean cloudiness on the surface 
of the globe, by M. L. Teisserenc de Bort. 


BERLIN 


Physiological Boclety, December Io, 1886. — prof du Bois- 
. Hermes ahowed the luminous 


the 
cultures at the surface. Inoculated 

ered them: luminous to a high 
d The Bacillus developed also in freh watot fa but 
only when these were placed ın salt water. In fresh water the 
Bacillus disappeared. At temperatures below 15° Celsius, the 
luminosity ceased. It was easy with this fish-Bacillus to render 
a large quantity of sea water luminous. If, however, the water 
were allowed to stand for -four hours, only the surface 
was luminous; bat by stirring it up the whole mass again 
became luminous in consequence of the interpenetration of 
the air,.—Prof Zunts reported on experiments which, in con- 
junction with Dr. Berder, he had 4nstituted* with a view 


Roe a fola pag ca alcohol, 
With ths moderate ¢ use of alcohol (20 ccm.), so as to produce 
no perceptible sign of intoxication, the absorption of oxygen 
was somewhat increased without corresponding increase in the 
formation of carbonic acid, a relation corresponding with the 
combustion of the alcohol, in which two molecules of carbonic 


oxygen 


phenylenediamme 
rm of ozone, peroxide of ldroden or 
T joined. coleuring matters, the totranfethyl- 
pease ving & blue co uring matter matter, which wi 
of active oxygen again lèst its colour ; 


cxrxcoss 
yl-com- 


- would be further continued 


pound with a little oxygen yielded a red coloufing matter, and 
with excess of ‘a violet colouring matter. The speaker 
had saturated paper with these substances. Reagent papers of 
this -description were admirably adapted in all cases for the 
detection of active In cutaneous evapo-ations, and, in 
particular, in perspiration, coplous quantities of active oxygén * 
were in this way capable of being demonstrated. The presence 


of such active oxygen might further be demonstrated in the saliva 
of Healthy DECOR, d and tt sap of pl lants, especially in the 
milky juices of plants. thet in a these cases ozone wes 


abeent, otherwise it would have been recognised by its odour, 
only peroxide of hydrogfh or nitrous acid could be present. By 
means of other reactions it was shown that in these cases there 
was no question of anythinggbut peroxide of hydrozen. 


January 14.—Prof. Munk$in the chair.—Dw. Gad gommu- 
nicated the results of some experiments, which had been 
carried out by him in conjunction with Dr, Warster, 
the active in the animal means of the 
two active oxygen discovered by Dr. Wurster— e 
dinethy{parephenylencdamite and eae one 

the properties of which were demonstrated Dr. 
Wurster at the last meeting of the fluids and 
tissues were tested in respect of the presence in them of active 
oxygen. ered ik ae tae isi ie 
less, or they become coloured ptomatic of slight oxidation, or 
they become rapidly a and rapid rapidly discoloured, which 
was an invariable phenomenon m the case of stronger oxidation 
of the diamines. Blood uced no change on either the 
Reena pere whereas, ed musclos and even 
flesh bought at the ded a very strong reaction, an 
energetic oxidation. If e quantities, af of a solution of 
the two diemines were injected subcutaneously into frogs 
or rabbits, or into their venous system, then they got com- 
etely oxidised in the body and were no longer capable of 
Pang’ d demonstrated. tq colonias com- 


mae hat in e lire, $ 

binations ; and only*in the in the liver, and at the places 
of application were colorations discernible. „The stomach 
wes coloured at all placet to which the oxygen of the air had 
entrance; the places, on the otherthand, w were protected 
from the air were colourless, and became coloured only when 


they were exposed to the alr. The brain 
colouring of phenomenoa which would have to 
be more parti dt 


ue, under tetramethyl, 
blue. rper pic tat the ring protoplasm o 
A e orm E gsi S M rela gay and taking 
accou&t of the fact above demonstrated, that the blood 

oxidise either of the two substances. in question, the speaker 

assumed that the complete consumption aspice 
duction of the two bodies into the living org was accom- 
plished by the juices of the tissues, or by the fluida which 

secreted the protoplasm of the cells. The objection made 

against the experiments, that the diamins were not found 

because they were not absorbed, was refuted by the fact that the 

animals operated on always showed the phe intorica- 

ton proceeding fram the central nervous 

Dr. Gad Dr ‘Warster. Thee 


ded the important fact thsf in the 
living ogganism the proto worked in an especially oxidising 
manner. é 


Physical Soclety, December 17, 1886. —Pzof. von Berold in 
the chair.—Pro£ Neesen exhibited a -fork of variable 
pitch of tone, It had a hollow stem and hollow prongs, so 
that it could be filled with ver to any desired 
With the increasing mass oF tie ebur the pitch of i 
electro-magnetic 
the inductionless 


experiments had hitherto 


currents and very soon rendering the contacts mnevail- 
able. The induction exercised ee tie mine 
ings might, as was well known, obviated copper case, 
and the induction of the different windings of on one 
anther was overcome by the cr by interonating « tinfoil 
layer between each leyer of afid embedding the iso- 
lated wires in a good conductor. THe apake showed theoretic 
ally* that by this encasement the "heat, and uently the 
beane considerably. reduced, especially i the 


` 


* peroxide of 
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case of weak currents. The efficacy of this method of procedure 
was confirmed by the experience that z contect which had been 


in constant o on for two remained. —Dr. 
Richan. spole of the finalon oF paroro oi h by 
lysis. If a current were conducted through diluted 
phurie acid, then there was formed at the pontive electrode 


t rongi oxidising substance, fcrmerly taken for per- 
hydrogen, mn. deo UT PI. Berthelot to be 
huric acid, S on the electro- 

is o concentrated nes of sriphuric acid with wire- 
ped platinum electrodes, the xer had obtained in the 
solution, beside per-sulphuric acid, Xirone and peronde of 
ee acu hs tears ad 
appearance at the positive This assumption had 

been been dgpnted Traube, ber an ou ede of experiments 
ed ther the peroxide of 
prine 2rose only ` us. n slectrxie by reduction of 
eric oxygen. Dr. podia his pe E 

and found that in conéentrated sulphuric acid, on electrolysis, 
occurred always at the positive electrode 

when per-sulphi &cid was formed; but that it occurred 
temporarily later oü, and was not a direc: product of the electro- 
M eo arose peat qun mdary chenical reactions, by oxida- 
‘of water the persue acd. The following 

ent served as a thereof :—A 40 zer cent. sulphuric 


solution was subjected to electrolysis, and théreby, on 
account of too: great attenuation, no peroxide of hydrogen, but 
only per-sulphuric acid, came to view. H, n8w, into the 40 per 
cent, sulphuric acid 60 per cent. acid were poured, after the 
&lectrolyus was finished, then did peroxide of hydrogen show 
Itself in thé fluid. — Dr. Dieterici cammcnicated how he rendered 
ers 1nsensible to the disturbances af the earth’s mag- 
netism by surrounding with an iron cyl-nder, and ing in an 


iron bor ided with suitable for o , the 
f the galvanometer up to the RH UE fhe mirror set 
above the n Residual magnetism, which was 


recognised, was easily removed by heat-ng and by adjusting the 
mutual pqutton of the two parts of the iron case. 


Meteorological Society, Jannary 42—Prof von Bezold 
in the chàir. —The yearly report having been read by the Secre- 


, and officials elected, Dr. Zenker the'arrangement 
‘contents of the met edited by him. —Dr. 

Krung then rod « paper on E uer, of tarting from 

omenon, now and of an air-current pro- 

ing in the direction of meridian, while the gradients of 


pressure operated i 
th the author referred to the circumstance that hed 
last centuryresolved the direction of the trade-winds into the simul- 
taneous action of the difference of temperature and of the earth's 
rotation resulting in a mean course, an explanstion which first ob- 


erus acceptance Dove. .Tte derivation of the 
J escribed by a mas+particle oa the earth when it had 
icu en im to the north and was rocating in a parallel 
with the earth been attempted in -wo Cifferent ways—one 


way by Mousson and another by Schmitt. The speaker 
discussed such derivations for the simplest case—that of a 
disk and of a mess-point the-eupoi impelled with a 

and free from friction towerds the centre. 
od of 


paris development of the results, he ad the 
proximately accurate ed iof, which 
ion «f the meridians to be a 


constant value, Wit the force in direcHor. of the circle of 
parallel to augment with the time. Afer further consideration 
of the centrifugal force, a basis for the mechanics of atmo- 
spheric currents on the earth might be determined by Hadley’s 
principle. . 
Chenilcal Society, January 1o.—Prof. A. W. Hofmann, 


Presi in the chair.—Prof. Rud. Weber communicated the 
results his iments on some of sulphuric 
anhydride with horic and iodic he has isolated 


of P,O, + 380, an$ 1,0, + 350 
a iaaa ter oem ear ar AAN wit 


described a new method of 

obtained from the decomposition of 

from _dlazobenrenesulghonic acil and phenyl- 
* -C. Friedheim citicised 


the 
plicated, fed but the reaction does not tico place in the manner 


assumed by Wel. The author gives analytical results miens. 
that the method cannot be depended on.— Prof. Pinner 
abstracts of papers by Liweh, and Ramsay and Young. 
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JHE OWENS COLLEGE 
The Owens College. its Foundation and Growth, and tts 

Connection with the Victoria University, Manchester. 

By Joseph Thompson. (Manchester: J. E. Cornish, 

1886.) 

THF future historian ot the progress of education 

in England dunng the nineteenth century will 
regard the foundation of the Owens College, Manchester, 
as an event of the first importance. The idea of esta- 
blishing, 1n the midst of our great manufacturing towns, 
institutions devoted to the higher learning was not new. 
The experiment had been tried in various forms in Man- 
chester itself, but had always failed. A College of Arts 
and Seiences was founded in 1783 by some of the leading 
men in the town and county, but, owing to “a super- 
stitious fear of a tendency of a taste for knowledge to 
unfit young men for ordinary business, this excellent insti- 
tution had not a long existence.” In 1836 meetings were 
held, and a scheme was drawn up for the establishment in 
Manchester of a College for general education. In the 
spring of 1837 it*was proposed to elect a Medical Faculty 
1n connection with the College; but, before another year 
passed, the scheme was abandoned, as very few pupils 
came forward. 

Institutions which aimed chiefly at the preparation of 
candidates for the Nonconformist ministry were more 
successful The Manchester Academy, and the Lanca- 
shire Independent College, founded in 1786 and 1840 
respectively, are active now ; but while the latter is in 
close alliance with the Owens College, the former has 
migrated to London. It was not the desire of business 
men for culture or for technical education, but a demand 
on the part of Nonconformist professional men for a train- 
ing which the tests imposed by the older Universities 
debarred them from obtaining there, which enabled these 
institutions to survive when others failed. Nay, more; 
the strongest argument which George Faulkner brought 
to bear on his friend John Owens, to persuade him to 
alter the will by which he had made him his heir and to 
found a College, was “that as he had such strong pre- 
b against the tests 1mposed at the older English 

niversities, he could enable young mem to obtain an 
education equal to that of the favoured institutions, 
without these hindrances." 

But, whether or no Owens was influenced mainly by 
a feeling of indignation at an injustice which has now 
beef long removed, his benefaction has produced re- 
sults even wider than those which have followed the 
abolition of the tests he disapproved. The Owens Col- 
lege was the first example of the successful establishment 
in a manufacturing town of an institution which gave to 
all comers a University education. When Manchester 
had proved that success was possible, others were not 
slow to follow where she had led. The Owens College 
was opened in 1851. Fossome years it seemed that it 
was to share the fate of its predecessors. At length the 
tide turned, and the pasging of the Owens Extension 
College Act in 1870 marked the attainment q[ assured 
success, IA that yéar Newcastle established a College 
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of Physical Science, the Yorkshire Colfege was founded 
in Leeds in 1874, and now no large town considers its 
educational equipment complete if it cannot point to a 
“University College” in its midst. The importancg of 
this result can hardly be exaggerated. In the midst 
of a great democratic movement, it has been prac- 
tically proved that cwlture and learning need not be 
the exclusive property of the few. The provincial 
Colleges have made it possible for the young artisan 
to obtain instruction from, and to test his own abili- 
ties by contact with, geachers who are masters of the 
subjects they profess Whe Owens College is, yo doubt, 
as far as its day classes are concerned, a mjddle-class 
institution. But its authorities have also developed'a 
system of evening lectures, by means of which many ag 
working-man has made his first step upwards from the 
ranks. 

At first, the Council and Staff of the College had to 
face the difficulties which beset pioneers The religious 
difficulty met them at the outset. An early attempt at 
amalgamation with the Medical School failed. The Pro- 
fessors one an% all complained that, through lack of a 
sound elementary training, their students were unable to 
profit by the instruction they gave. “ The worst that can 
be said of [the College],” remarked the Manchester Ex- 
anner of July 20, 1858, “is that it 18 too good for us. 
Itis out of place here, just as a missionary mgy be said 
to be out of his place on the coast of Agrica. He offers 
the Gospel, and the people want Sheffield blades. . . 
The crowd rolls along Deansgate, heedless” of the prox- 
imity of Plato and Aristotle. . . . And. where is poor 
learning all the while? Going through its diurnal mar- 
tyrdom of bootless enthusiasm and empty benches." 

The men who had the fate of the College in their hantis 
were not, however, daunted by cold comfort such as fhis. 
Gaps in the Staff were promptly filled up. Principal Scott 
resigning on account of ill health, his place wfs fied by: 
Prof. Greenwood, and Mr. Roscoe was selected to fill the 
vacant Chair of Chemistry. Nor was this confidence 
misplaced. Almost contemporaneously with these ap- 
pointments, the dwindling number of students began to 
increase, and within some half-dozen years the difficulty of 
preventing failure was followed by the difficulties of pro- 
viding for success. In 1864 we hear of the "insufficient 
or unsuitable accommodation furnished by the College 
buildings.” In 1865 Prof. Clifton reported that fhe per- 
centage of carbonic acid in the aw of his lecture-room at 
the conclusion of a lecture was more than four times the 
maximum consistent with health. Students of the bio- 
logical sciences complained of the difficulty of finding 
admission to well-arranged and complete collections.of 
natural history. 

It would take too long to follow step by step the ad- 
vance of the College, but in reading Mr. Thompson’s full 
account of the way in which each difficulty was over- 
come, the redder cannot but be struck with the fact that 
the work of fhe Council and Staff was essentially that of 
pioneers Everything had to be discussed ; nothing was 
determined by precedent. „In 1860 it was decided that & 
Professorship of Physics should be founded, but before this 
step was taken it was thought necessary to inquire not 
only whethgr the students were numerous enough and 
the College rich enough to warrant the change, but 
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whether a Professbrship of Physics was in itself a desir- 
* able thing. Professors De Morgan and Stokes were asked 
for formal written opinions on this knotty point The 
new Chair was only established when i: was held to have 
been’ proved that the field of mathematics and natural 
philosophy was wide enough for the employment of two 
labourers in different parts. There,car beno doubt that 
the College was remarkably fortunate in the members 
bosh of its Council and of its Senate. Jhe \eulds—father 
and son Mr. Ashton, Mr. Oliver Heywood, and many 
others, worked as though their pergonal interests were all 
bound up in the gucceas of John Qwens’ bequest. They 
succeeded in filling the Chairs with men of the most 
briliant abflities. To mention only some of those whose 


* * connection with the College has now ceased, it is evident 


tffatan institution which has withir a few years com- 
manded the services of men like Su Henry Roscoe and 
Professors Frankland, Clifton, Jevons. Jack, and Gamgee, 
must have deserved the success it has won. 

Nor is it upinstructive, regarding the Owens ,College 
as the pioneer in a great movement, to observe 
how largely that movement has been «and is being 
directed by men who themselves owe much to the Man- 
chester institution. By glancing onlv at the list of those 
who have held the office of demonstrator in the physical 
or chemical laboratories, or of lecture- an mathematics, 
we observe that the Professorships of Physics in the 
Mason Cóllege, Birmingham ; of Chemistry in Ander- 
son's College, Glasgow, the Yorkshire Cofiege, Leeds, the 
College of, Physical Science at. Ne castle-upon-Tyne, 
and the Firth College, Sheffield ; and the Professorships 
both of Chemistry and Physics in the Narmal School of 
"Science, South Kensington, and in University College, 
Dwndee, are or have been held by a/zrm of the Owens 
Colle. ` í 

When once the College began to grow, it grew rapidly. 
‘The changè wrought in fifteen years was remarkable. 
Besides the establishment of numerous aew professor- 
ships, the Manchester Natural History and Geological 
Societies handed over their collections to the College as 
the recogifised centre of scientific learning ın Manchester. 
The College and the Medical Schooi were fused into one 
instituhon, The handsome buildings 1n Oxford Road were 
erected upon land, and partly also with funds, furnished 
bs an Éxtension Committee, which numbered among its 
member’ many of the best-known men in the town, and 
of which Dr. Watts, whose death Manchester has recently 
had to deplore, was secretary. * 

When this was ‘accomplished, the College proceeded to 
claim the status and powers, as it Lad already proved its 
capacity for doing the work, of a Un.versity. This ques- 
tion affected interestf other than thoss of Manchester 
itself. The Yorkshire College, Leeds, then very recently 
founded, and immature, had sufficient ith in its own 
future to claim a share in determining the conditions on 
which a'new University was to be established in the 
North of England. This claim was at first efiforced by a 
formal opposition to the Owens College scheme, on cer- 
rain specified grounds, Whether 2 Leeds historian would 
agree with Mr. Thompson thaf the opposition ^ was not 
based upon accurate knowledge" may be open to ques- 
tion, It may be that the mistake was on the, other side, 


and. that the Owens College authorities had not as yet : 








fully recognised the magnitude of the movement to whith 
they themselves had given so great an impulse. However 
this may be, the controversy seems to have been con- 
ducted with fairness and good temper, and to have 
resulted in an agreement which left none byt kindly feel- 
ings behind. The Council of the Owens College received 
satisfactory assurarces that their Leeds friends did not 
desire to share the advantages to be conferred by the 
Charter of the University till they had made their College 
worthy of representing it :n Yorkshire. On the other 
hand, they conceded the demand of Yorkshire that the 
name of the University shovld not be that “of a town 
or of any person whose claims to such distinction are 
merely local." A compromis: was arrived at on the otHer 
point to which importance was attached. Leeds desired: 
that the Governing Body of the University should be. 
separate and distinct from that of the Owens College, and 
that it should have power “to incorporate the Qwens 
College and such other insticutions as may now or here- 
after be able to fulfil the conditions of incorporation laid 
down in the Charter.” This condition was agreed to, with 
the modification that the Owens College should be named 
in the Charter aa the first College of the University, and 
that thus its incorporation should be simultaneous with 
and not postenor to the foundation of the University 
itself Finally, a joint deputation from Lancashire 
and Yorkshire petitioned the Crown in favour of the 
establishment of the new University. The Charter was 
granted in 1880. The Owens College was constituted 
the first College of -he University, and though the York- 
shire College has not yet joined it, University College, 
Liverpool, has recently been admitted as the second 
member of the feceraton. . 

Mr. Thompsons work appropriately ends with the 
flattering tribute paid by his fellow-citizens to Sir Henry 
Roscoe by his election as Member of Parliament for one 
of the divisions of Manchester, and with the expression 
of the regret of tke Counci at the severance of his con- 
nection with the College. The success of the Owens 
College is due to no ane man, butto no one man more 
than to Sir Henry Roscos. His withdrawal may fitly 
mark the termination of the period of struggle with 
initial difficulties The main work of organisation is 
over. The chief outlines of the scheme for bringing 
industry into contact with culture and with technical 
education are drawn. It remains for the Owens and her 
sister Colleges to ful£fPthe task on which they are now 
fairly embarked. 

We believe it is not unlikely that in carrying on their 
work the authorities of the Victoria University may find 
it necessary to appeal to the Government for a contrébu- 
tion towards the University funds. It will of course be 
easy to say that as Manchester and Liverpool have done 
so much they may be left unaided to do more. In forming 
an opinion upon -his question it will be well for the public 
to remember that, whereas the Universities or Colleges in 
Edinburgh, Glasgow, Aberdeen, St. Andrews, Aberyst- 
with, Bangor, Ca-diff, and zhe Queen's Colleges in Ireland; 
re@eive subventions from the State which amount in all 
to between 40,0004 and 50,0004 per annum, English 
higher education in provincial towns has been entirely 
provided by unselfish private enferprise, with some assist- 
ance in Mewcastle from ths University of Durham, and 
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elsævhere from the Clothworkers’ Company and others of 
the City Guilds: As far as help from Parliament is con- 
cerned, England as usual has to find its share of the 
money and reaps none of the advantage. It is surely not 
too much to reis that, if 8000/. a year is allotted from 
the public funds to Colleges which supply the wants of 
Aberystwith and Bangor, it will not be considered 
impolitic to help from the National Exchequer the mag- 
nificent and national work which has been and is being 
done in the North of England. 

But to return to the book before us. It is fortunate 
that while the memory of the men who initiated the 
undertaking is still fresh, and while most of those who 
carfied it out are still with us, an historian such as 
Mr. Thompson has been found for the Owens College. 
He has given, not merely the public story of the institu- 
tion, but short histories of many of those who were closely 
conneqfed with it and who have now passed away. He 
has evidently had access to authentic documents and 
other sources of accurate information, and he has pro- 
duced a work which wiH be read with interest by many 
who have in the past known but little of the Owens 
College and its founders. 





ANDERSON ON HEAT AND WORK 
On the Conversion of Heat into Work. By W. Anderson, 

M.InsLC.E. (London: Whittaker and Co., and George 

Bell and Sons, 1887.) 

Vik few modern books on Engineering contain what 

can truly be called accurate science ; one of whose 
special characteristics is the use of each term in one 
definite sense only. In other words, take at random a 
work on any brangh of Engineering, and you find, in 
every page, more than one sentence which, if it be read 
as a scientific statement, is simply inaccurate. Of the 
exceptional works the majority consist of those written 
by the late Prof. Rankine. He seems to have left no 
successor, so far as this department of applied science is 
concerned ; and the book before us strongly supports the 
notion. It gives, in a succinct but comprehensive form, 
an introduction to the modern Dynamical Theory of 
Heat, treated almost entirely from the practical En- 
gineer's point of view. It is obviously written by a man 
who knows his subject, and it is therefore presumably 
Written in terms intelligible to those fgr whom it is 
designed. It thus affords a good Bpportunity of making 
some further remarks upon the strange line of separation 
which has unfortunately been drawn between the vocabu- 
laries (or, rather, the dictionaries) of Pure and of Applied 
Science. In using this opportunity, for the purpose 
stated, we do not attack the present work in particular; 
we attack the mass of works on Engineering, of which it 
is a high-class specimen. 

From the purely scientific pomt of view there are two 
prominent faults in the majonty of such works as that 
before us, The first is the habitual use of a special 
“vernacular”; not so outrageous, perhaps, as “pidgin ” 
English, but quite on a par with a “wire,” a “cable,” &n 

“aniline,” and such-Jike monstrosities of recent American 
origin. Were the words of this vernacular differegt from 
those of strict science, odr only complaint against their 
use would be that we should have to learn what would 
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be practically a new language before We could read an 
Engineering book. But they are, in the main, the same 
words ; and yet each stands for other than the usually 
accepted meaning. Thus we constantly find pressure 
given as so many tons per square inch (sometimes*the 


word “square” is omitted). Now, tons per square inch, 
or pounds per square foot, refer to matter and not to 
force. They measure, in fact, what is called surf&ce- 
density. This is aljpgether “ most tolerable, and not to 
be endured.” 

The second fault igymore grave. It consists in the 
fundamental misuse of well-settled scientific terns, which 
the author of an Engineering book usually perpetrates 
whenever (for a moment) he deserts his vernacular aad 
passes from the applied to the pure part of his subject, 
We remark in passing that, in the very first page, our 
author speaks of Mayer's EXPERIAIENTAL demonstration 
of the equivalence of heat and work! This shows how 
deep a root has been taken by the extravagant laudations 
of Mayer, which were so common twenty years ago, but 
which have long since been thoroughly exploded. 

Now, to faults of the first class mentioned above. We 
quote only a few of the more racy passages we had 
marked ; and here, as in the subsequent examples, we 
introduce (to save comment) Italics where they seem 
desirable. 

“ Accelerating forces, ‘hat ts forces acting steadily for 
a time.” This may be the Engineer’s eu. it 
has no necessary connection with the use, ir in enetEl of 
the term “ accelerating force.” 

“ Dividing (3,942,400 foot-founds per m by 33,000 
Soot-pounds, we get 119 4 horsepower /” Put this in the 
form “‘dividing 5007. a year by 507. we get IO/. a year,” 
which contams essentially the same absurdity, and we 
can scarcely fancy that our puthor would have let it stafid ; 
although ın its above form it is put as Engineers too 
cor only put it. 

“The heavenly bodies, moving at Vole ss velocities 
Jor ever are instances of potential energy." This is the 
Engineer’s way of saying that since there is no change of 
kinetic, there can be no change of potential, enefgy. 

“When we speak of perfectly elastic substances, we 
do not mean those which, like india-rubber, have a great 
range of elasticity.” But, though this 1s true of Engineers, 
it is not true of purely sciennhe men. Think of air, fos 
instance. * 

“Endowed with energy competent to produce the 
sensation of 100° Fah?. of eat” Here the Engineers 
pick a quairel with the gs as vell as with the, 
Physicist. 

As explained above, all this is merely the licence which 
practical men take with scientific têrms. As the book 13 
Written for such men, perhaps we ought not to complain. 
But the faults of the second class, some of which we 
proceed to give, can only be explained by the practical 
men’s using sgientific words in a wrong sense. From the 
following, arfi others too numerous to be quoted, a new 
science (I) could be founded, having nothing in common 
with that which Galilei and Newton have handed down 
td us, (of course on the shppositioty that all the words 
employed are to be taker as they are understood in pure 
science.) 

“ Hence the potential energy of each galldh of nee 18 
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1/330 of a horseLower /" Ouz authar would surely have 
thought twice before writing “the distance from London 
to York is 200 miles per hour.” But this, to which we 
invite his careful attention, would have involved no 
grekter blunder. 

“Tf the bodies are elastic . . . , the whos of the energy 
of the striking body is eapended Lg producing motion in 
theebody siruck? After this it not, perhaps, surprise 
the reader to find that we are furnished with a calculation 

of * the total heat from absoluts sero resident in exploded 
powder, at an atmospheric temperature of 50°, or 510° 
absolute.” * 

The work may be made, even as a whole, thoroughly 
useful to those habituated to the persistent inaccuracies 
of the '-vernacular";— but, to effect this, it must be 
ĉarefully purged of statements analogous to the three 
last-made quotations, P. G. T. 





A FIELD NATURALISTIN EASTERN BENGAL 
Letters on Sport im Eastern Bengal. By Frank B. 

Simson, Bengal Civil Service, retired. (London: 

R. H. Porter, 1886.) 
apa book is essentially a record of sporting scenes, 

and the author has ostensibly written it for the 
purpose of giving instruction in the art of shooting 
and hunting wild birds and beasts of various kinds, 
from quail and snipe to tigers and rhinoceroses. Yet 
it contains so Many good observations cn the haunts 
“and habits of wild animals, and the author shows 
himself so*capable a field naturalist, that a reader who 
looks for zoological information will probably be dis- 
appointed at not finding more novelty. The scene of 
Mr. Simson’s principal adventures, Eastern Bengal, a 
Ms plain iraversed by mighty rivers, a country of rice 
and cane brakes, and great grass jungles, of 
e bheels,”.qr marshes, and “churs,” or temporary islands 
and sdnd-banks in rivers, has by no means been fen- 
dered too familiar by description. Fertile and peaceable, 
with never-failing rains and magnificent water communi- 
cation, itgfurnishes few sensatioral paragraphs for news- 
paper correspondents or other manufacturers of periodical 
Jiterature. The region is as little known to Anglo-Indians 
in generalas the Highlands of Central India, so eq 
described by Forsyth, or the wild Mysore country, of 
which the elephants, tigers, and other wild beasts found 
an historian in Sanderson. Why is it that the additions 
-to our zoological knowledge made by Mr. Simson re so 
much less important than those made by Sanderson and 
Forsyth? 

The explanation is probably twofoid, if not threefold. 
Alt the three writersnamed wers enthusiastic sportsmen 
-and good observers, but Forsyth and Sanderson related 
-events of more recent date, the details of which were 
naturally more vivid, whilst the present work is a series 
of reminiscences, written out long after incidents 
described took place. The avocatians of he different 
writers, too, were very dissimilar. Those of the two 
authors first named led them to pass weeks and months 
amongst the haunts qf wild amimals, whilst Mr. Simson, 
a Bengal civilian, coid only spend an occasional holiday 
at a distance from his office, or avail himself of a few 
hours at a tinge during the cold season's tan Another 


reason, perhaps of even more importance, is the gteat 
difference in th= nature of the country, and the different 
system of huntiag rendered necessary. The great grasses 
of the Gangetic plain, even when reduced, to patches by 
the fires of the spring, conceal the movements of their 
inhabitants, from rhinoceroses and buffaloes downwards, 
far more than do the jungles of Central and Southern 
India, especial after their much less luxuriant grasses 
have been burnt The process of beating out a patch of 
thick grass IO 10 20 feet high with ajline of elephants 
differs widely ic the opportunities afforded for observation, 
from the trackirg, chiefly on foot, of the animal sought 
after, through me burnt glades of the Satpura hills or 
the comparatively thin undergrowth of the Sahyadri 
forests. 


It must not b= supposed that Mr. Simson's work con- 
tains no novel cbservations A very large proportion «of 
our acquaintance with the habits of animals, espegjally of 
the larger Mamalia, is due to sportsmen, but the value 
of their 'obserzations varies. A few sportsmen are 
deliberately untcuthful,—these are easily detected; but 
many more are unqualified for accurate observation. 
There is no better test of a writer’s truthfulness and 
capacity than his snake stories, In America it is 
commonly saic that there is no subject on which 
ordinary mortz-3 are so prone to what may euphe- 
mistically be te-med “romancing.” Indian experience 
corresponds to American, and whatever may be the de- 
ficiencies of the Bengali peasant,no one ever credited 
him with want cf imaginative power. The Europeans in 
India, as a rule. know nothing about snakes. In the 
work under rev-ew, two of the best letters (the whole is 
written in episrolary form) deal with makes, and the 
account of thg poisonous species, all of which are cor- 
rectly named end described, is -excellent To have 
picked out the g-ains of trcth, and disregarded the chaff, 
shows judicial £cumen worthy of one who has, in the 
administration cf the law, had much experience of con- 
flicting evidence. One of the most interesting facts mon- 
tioned is the use made of cobra venom in poisoning 
arrows used for the destruction of wild animals. 

Another interesting obeervation may be noted: the 
shooting of a tiger “ whose paunch was crammed full of 
grasshoppers or Locusts.” Hitherto, although tigers were 
not thought to be very particular, they were supposed to 
draw ‘a line gt frogs, and were not suspected of con- 
descending to decour fftsects. 

The plates are good on the whole, the elephants 
excellent, and te lithograph entitled “A scrimmage 
with a tiger,” is one of the best representations of the 
animals and mea depicted to be found in any Irian 
sporting work. But the pigs—with one. exception, in 
which the animal looks as if he had been shaved—are far 
too shaggy, and -esemble the European boar, Sus scrofa 
rather than the I-dian S. cristatus. " OW. T. B. 





THE MEASURE OF THE METRE 
La Mesure du Lire By w: de Fonvielle. 
Hachette, 1886.) 
M: DE FONTIELLE'S little volifme is truly — 1 z 
. From or= erid to the other it rings with applause 
for those? brave men of France who, in 1792 and the 
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follewing years, under extraordinary difficulties— political, 
social, and geographical—determined the measure of the 
arc of the meridian from Dunkirk to Barcelona ; from 
the r/10,000,000th part of which arc the measure of the 
metre was theft derived. 

The author in stirring language recounts the ‘dangers 
and disappointments of the scientific men engaged in 
this work during the Revolution—Méchain, Delambre, 
Berthemie, Biot, Arago, Lenoir, and Lavoisier. He en- 
deavours to awaken a warm and genuine admiration for 
their labours, and to show that the love of science is in 
" some way natural to France. In pathetic words he re- 
counts the dangers in the field: Méchain's work in Spain, 
his troubles at home, his recall, and return to Spain ; his 
fears that the great measurement might never be accom- 
plished ; and at last the sad end—Méchain’s death in 
1807 at Plana, a victim to yellow fever. Then follows the 
appoingmemnt of Biot and Arago, and the account of their 
doubts and difficulties in completing the measurements, 
of the capture and imprisonment of Arago and Berthemie, 
of their detention in Algiers, and of their ultimate ransom 
and release. z 

M. de Fonvielle traces the development of the new 
system of weights and measures from the proposal of 
Buffon in 1790 to«ake as a unit the length. of the seconds 
pendulum, to the report of the completion of the measure- 
ment of the metre in 1809. He refers to the invitation 
given by France in 1790 to our country, to join in an 
international effort to adopt one weight and one measure 
forall nations. This invitation, as experience has shown, 
ought not to have been declined, but even now, owing to 
the reluctance of English-speaking nations to abandon 
their traditional units, a similar proposal might possibly 
not be warmly received. . 

M. de Fonvielle reminds his readers that-the French 
metric system must not be altogether regarded as a 
French innovation, for the Chinese long ago adopted 
a decimal system, It isto Shun, the sage, when Regent 
of the Chinese Empire, B.C. 2287, that China owes its 
decimal m, based on a so-called natural constant, 
the length of the musical standard lu, or bamboo pitch- 
Pipe. 

Of course this little volume is'intended for popular 
reading, particularly in France. For the true account 
of the circumstances and results of the measurement of 
the arc of the meridian which passes thropgh Paris, we 
must go to the “ Mémoires” publffhed by Méchain and 
Delambre in 1806, and to the observations of Biot and 
Arago issued in 1821. 





OUR BOOK SHELF 


Histoire Générale des Races Humaines. Introduction à 
PEtuds des Races Hasuues Quer Générales. 
Par A. deQ es, Membre de l'Institut. (Paris: 
A. Hennuyer, 1887. 


PROF. DE QUATREFAGES and M. E. T. Ham pose to 
edit a general history of the human race, an the present 
volume, by Prof. de Quatrefages, is intended for an intro- 
duction to a series of monographs by various authors. 
The dark races will be described by M. E. T. Hamy; 
the ow races by «M. J, Montana; and the red races 
by M. Lucien Biart. volumes are in course of 
publication, and the first volume of the series, on the 
Axtecs, by M. L. Bers, has already appeared. ere will 


* 


$—— 


be a volume on the Mongols, by M. J. Dedfiker, and one on 
the Foulahs, by Dr. Tautain. 

In the present volume the general questions of ethnology 
are treated of, and the subject of the classification of the 
human race is passed in review. With that charming 
style which characterises the writings of this author, 
and which has for long made him one of the most 
popular writers on scientific subjects in France, he here 
gives a précis of the chief works treating on ethnology, 
and decides that the human race must not be placed in 
the same category""with the animal race, because it 
exhibits the presence of two additional phenomena, those 
of morality and religion 

On the question of the unity of the hupnan spegies, too 
often one of mere words, the gros and coms are 
before the reader in a tabular form. In the chapter an 
the first appearance of man, the various transformistic 
theories are passed in review, and the views of Darwins 
Huxley, Vogt, and Haeckel are alluded to; but the author 
for himself believes that any certain knowledge on this 
point is beyond oür actual powers In other chapters, 
the antiquity and geographical origin of the race are 


treated of, as welas the subject of the peopling of the 
globe and the acclimatisation of the species. imitive 
man is regarded as of distinct ethnic and from 


these the races fook their rise. Lastly, the physical, the 
intellectual, and the moral and religious characters of 
the races are discussed in- some detail The work is 
ied with numerous and excellent illustrations; it is 
peia in clear type on royal octavo paper, and forms -a 
dsome volume of nearly 300 pages. 


Gryndswgs einer Theorie der kosmischen Atmospharen mit 
Deriicksichiigung der irdischen Atmosphäre. Von Wil 
helm Schlemiller. (Prague.) 1 : 

IN this pamphlet the author introduces a modification 

into the ordinarily accepted dynamical theory of gases by 

assuming that the molecules of a at uniform tem- 
perature are all affected with absolutely the same linear 
velocity as regards magnitude, instead of the temperature 
being dependent on the megn or average velocity. "his 
of course greatly simplifies the labour of deducing the 
fundamental relations between pressure, density EA A 
and the potential of external forces ; and he to 
beable to deduce the relation, which forthe terrestrial atmo- 
sphere gives Bessel’s refractions to 90° (sid zenith distance ; 

agreeing with the formuls found by Bauernfeind in 1862- 

64. We may remark that the convertible equaffons are 

reproduced in some cases with almost wearisome frequency, 

and that Joule is twice called Jonle. 


Manual of. Physical Geography of Australia. By H. 
Beresford de la Poer all M.A. (Melbourne :e 
Robertson.) g . 


Tnisljtle manual is written for Australian schools, and 
may be accepted as a fair and trustworthy account of the 
physical geography of Australia. For, an exhaustive 
treatment of the subject the material is still wanting for a 
large section of the continent; on others, again, there is 
abundance of material, and of these Mr. Wall has made 
creditable use. It is a pity the book"should be burdened 
wfth such terrible lists of names as those on pp. 9 and 10: 
the author would have done much better had he shown 
the relations of the leading capes to the general relief of 
the land. 


^ 
An Iniermacsate Physical and Descriptive Geography, 
abridged from the Physical, Historical, and Descriptive 
Geography of the late Keith Fohnston. 
Stanford, 1886.) a : 
THE late Keith Johnstons larger gtography is on the 
whole the best general text-book of the subject in lish. 
Thé preseng abridgment for rpiddle-classes in schools 
seems to us Judiciously done. = 


(London: 
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LETTERS TO THE EDITOR 


[Tas HdWer does not hold himself resgonsibls for opinions ex- 
pressed by his correspondents, Netker caw he undertake to 
“return, or le correspond with the writers of, rejeciod manti- 
E: . Ne notice is taken of anonymous coMmunicalion:, 

[Tke urgently requests correspencents te sep their letters 

as short as possible. The pressure on his tpoce is so great 

that i is impossible otherwise to ineure the ss panic enn 

Of communications containing interesting au novel facts.) 


Mr. Wallace on Physiologicl? Selection 


SxxixG that Mr. Wallace has now changed front with regaid 

to some of the points at issue betwodh us, I must once again 
tiis subject. * : 

to have forgotten tha: the whole plan of his 

i pischment consi in represecting mas an t 

impeachment was publishsd uncer the headi 


orginal 
heretic. 


'&Romanes versus Darwin,” and pomt by pomt it labomed to 


show that I was deserving of excommunication as a rebel 
inst the highest. authoilty. In my reply, therefore, I was 


. 9 iged to show that the charge was misdirected ; and this I did 


by simply quoting passages Som that hignest arthonty himself. 
Jedlems to say that I am now es much sotisiied as i 


J was previously accused of presumption for disregardin gan ority, 
now the remonstrance is—''he appeals to gnthority 


. me," and ‘I decline to accept authority zs on infallible guide. 


So do L But I quoted m 


authority merely for the avowed 
purpose of defi m 
w 


from the iic charge of my 
opponent. It was ho appealed to Cæsar, and cannot 
therefore now complain if to Cæsar he had to go. Truly, if I 
may employ his own mode af expression, ‘‘ farther discusion of 
the matter yrith such an adversary is out of the question.” 

(a) But, Us one of the points, he says that my quota- 
tons appear to him to support his own viewsrather than mine. 
The shortest way of testing the value of this judgment wil peto 
print in- mécession thiee which I have selected as 
serving in each case most co yand most fairly to embody the 
opinion of its wnter. The point in question is as to whether 
specific characters are « invariably” adzpive, or ‘‘ fiequently " 
not so, and the italics are mine. À 

=< When, from the nature of the and of the conditions, 
modMfications have been induced which cre ssimpertamt for the 
welfare of the species, they may iv, and ajparrmily often have 
been itted in nearly the same state to numerous, otherwise 


- modified? descendants.” (Darwin, * Origin of Species,” p. 18.)! 


'owhi 


E 
! passages are queted from Mr. 


** I believe, therefore, that the a//ered innulity of [many] specific 
characters claimed by Mr. Romanes as ane of the f ons of 
his new theory, Aas sto other foundation than our extreme 1gnor- 
ance” (Wallace, Forfwie Renew.) 

“The matured judgment of Mr. Darwin clearly Tecogh ised nE 
distinction between the origin of spactes and the origin of oA, 
— distinction, indeed, which necessarily follows from his repu- 
diazion of the doctrine of utility as univesal. . —. . Therefore, 
with him I believe that an incalculable number of specific 
&haracters aie of an adaptive kind, and that many more which 
now epfear to us (in our igtorance) to be useless, will hereafter 
be pioved to be usefal. But with him also I belizve that a /arge 

somal number of such characters actually-uro destftute of 
u ity, having been due, as he says, to ‘ fluctuaing variations, 
sooner or later became constant through tke nature of the 


organism and of Prater conditions, zs well as through the 
in of distinct in Kidia; bie na through natural 
selection?” (Myself, Mineteenth Century ) 


(3) “The impossibility of proving a 
but my opponat declares that his n 
specific cha:acte1s—wants no pro must be accepted till 
in every case the affirmative is proved." Now, I have made no 
such declaration; My statement was: ‘‘Itis tpo 7 a demand 
to make upon our faith in natural selection to pn to the argu- 
ment fron ignorance, when the facts require teat this appeal 


Fade: vicies Bf 


should be made over so a propa tional number of instances," 
It ts really Mi. Wallace who that his affirmatrw—the 
invariable usefulness of specific 


characters wants no pro , 
but must be accepted tl in ever) case ths negative is , 


1 Bya curious and undesigned coincidence, the same isme of NATURE which 
Mr. Wallace's letter also contams my review of Mr. 


on the “Factors of Organic 
in's works to the same 


NATURE 


only factor at work. 


had 


neous varlability 


ments,” with the result of showing tbat, whaterer modification 
might be requhed, ‘we afmays (italics his) find. considerable 
number, say from IO to 20 
simultaneously, arri to a co 

the mean value." 
variations thus recorded by Mr. 
only to such features as " size, strength, 


well know without 


upon the frontal s 
it could not be done by zatural selection alone” in the latter case, 
ot by arina selection ın the former ; 
w 


variation] acting on a aumber of 


“species "—elthough such does happen 
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notwithstanding ax he allows, ''the impossibility of 
a negative is’ iel” Of course, tf tf Aas been previous. 
assumed that natural selection is the onfy factor of organic evolu- 
tion, we are entitled -o conchide that the doctrine of utility as 
universal requires no start proat, enco, Ii foll dedüuctively 
from the assumpti But the very qu in dispute 1s 
ML to the vali oE hie mmomotiom t becomes: d almos 
comical instance of circalar to construct our biological 
catechism thus :— Why do you believe that natural selection is 
the only factor of orgaaic evolution? — Becanse I know that in 
organic Nature utility is universal, But how do you know this, 
ing that ‘‘our extreme ignorance” renders it impossible to 


seeing 
suggest, in a vast rumber of cases, what the utility can be? Be- 


cause I have alreacy proved that natural selection has been the 


(4) Mr. Wallace imports from the monthly periodicals part of 
our discussion on -he swamping effects of mtercrosmng. Here 
therefore, I must Hllow him. my Linneen Society paper I 

urged that na-nral selection must be seriously han 
in its action by the swamping effects of fortuitous variations 
intercroemng with their parent forms, This statement Mr. 
Wallace contradicted on the ground that Mr. JaA. Allen had 
furnished ‘‘a complete demonstration of individual and simulta- 
a series of minute comparisons and méasure- 


cent. the whole, 
erable amount, on either side 
How in my tay I pointed out that. all the 
en were of a kind which had 
“nothing to do wi-h tae difficulty,” seeing that they had reference 
eetrfhes, colour, relative 
rtions of difiereat parts, and so on, all of which—as we 
ing beyond the limits of our own specles— 
e as never all to be precisely the same in any 
Tken, by way of illustration, I sald: 
Cin wete required to produce a breed of race-horses with 
. . orn fighting spur on a duck, clearly 


OTs 


the principle of selection . 
some common cause [of 
uals simultaneously.” 
But there was ing in the use of this ion to provoke 
the remark that it indicates ''the belief, apperently, that these 
are & class of characters which are distinctive of closely allied. 
to be the case as regards 
certain allied gener. I merely requested Mr. Wallace to show 
me his *' erable number of specimens diverging from the 
mean condition,” ss regada either of these structures, Aomever . 
tmcipient—or as mga any other: «ave those the 
EA ility of which as to relative xze, &c., no one would 
of disputing. And this I still hold he is obviously bound to 
do, if he is to scstain his sweeping statement that whatever 
modification of type may be required, we s find from Io.to 
20 per cent in the needful way. us, as a mere 
matter of dialectic, I confess it appears to me a somewhat un- 
accountable expedient to affirm that reductio ad absurdum is 
^ erous "—such ing to the very quality which 
this mode of refutation & i y designed to present. 

(s) Lastly, my critic :—''The argument to show that 
the supposed p i variations would be p 
seems to me as venk and unsoetuíactoiy as ever.’ may 
well be. Indeed, I never supposed that would be 
likely to influence the ju t of Mr. Wallace w naturel 
selection is concerned. But I did not write with anf such 
object. I wrote m*rely to dispose of a particular criticism which 
he had advanced, and there can be no two opinions as to the 
result For I have shown that whatever may be thought 
about the truth or “alsehood of my theory,! at least it is 
certain that it cannet be affected by the criticism of Mr. 
"Wallace; and this for the simple reason that he has run a tilt, 
not against my theory at all, against a completely different 
theory, which, like a figure of straw, he had himself set up. 
Now that he can n> I have any doubt as to what my theory 
if, T miliingiy concbde that he must stil have some reasons for 
thinking k improbable thet the suf posed physiological vanatjons 
(1f they occur) should be perpetnated. Bat I am free to confess 
that it passes my powers of cogcepton to divine what these 


1 Ial itmy , because I now understand that it differs widely from 
that of Ars (ace NATURE, vol xrxivep. 617). « 


here require to be assisted by '' 
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reasons can be; I only know that they must be of a totally 
different order from those which constituted the substance of his 


ion whether or not these phymological 
varieties de ocfür is quite distinct ; and I most heartily -agree 
with Mr. Walffice that this is a question of fact which ought to 
be decided, before it can be worth anybody's while to attack my 

estion u other grounds. 3 seen 
(his tho fat tance: he might have saved -both himself and 
me a good deal of trouble; but at the same time he would have 
deprived ine of no small amount of encouragement. For I am 


of being assailed on any grounds of general reasoning; but, 
on the contrary, that as a theory it is antecedently probable, 
and can only be refuted—31f. it is to be refuted—by an to 
fact in the form of experiment. And as I cordially hope this 
may be the last time that I shall have to address you upon this 
subject, I should Hke to neutralise the discouraging influence on 
experimental verificahon which may have been exercised by 
premature criticism in your peges. I hope in some measure 
to edet by making two tema The first is that my own 

of the antecedent bability of the theory is shared 
by some of the highest f authoritas" on the Continent. The 
second fs that, in all the lines of inquiry hitherto pursued, I find 
striking evidence of the actual occurrence of the physiological 
varieties in question. But as this evidence requires to be largely 


supplemented by experiment, and as every experiment requires 
Te z biologists who think with 


at least three years to orm, those 
Mr, Wallace may be to’ hear that it will be a very long 
time before I have occasion again to trouble them with 


the theory of physlological selection. 
e GEORGE J. ROMANIS 





The Alleged Ancient Red Colour of Sirius 


WITH reference to your last week (p. 378), m the 
** Astronomical Column," on '* Alleged Ancient Colour 
of Sirius,” it does not seem to have been noticed that the early 
observations of Sirius were made at its hehacal riung. Under 
these circumstances the sun is a red star. F.R.S. 





e e 
A-Green Light at Sunset 


AT sunset to-night I observed & phenomenon which has, I 
believe, been seen on board ship, but never probably from 
a place with such a distant sea-horizon as we have here—some 
seventy miles, The sky for a short distance above the point 
where the sun set was clear of cloud or hare, and I 
watched carefully the last portion of its disk disappear into the 
sea. As soon as the last speck of the yellow vanished, a 
momentary ht green flash shone out. This was quite 
different from complemen peen seen after looking at the 
setting EEn i hter qnd bluer in tint. I have seen it stated 
that cause of this green light is the sun through the 
water that hides it, and w be glad to know if such is the 
- true explanation. j R T. OMOND 


* Ben Nevis Observatory, February 12 è 
- 





Sunset Phenomenon 


ON Fe 2I, &t 5.25 local time, my attention was 
attracted by a bright red glow reflected from the earth out- 
side a window having an eastern 


On gomng-out of doors to the Observatory, it was evident that 
this crimson light proceeded from a bend of cloud about 10° in 
width forming a great circle in the heavens, and {otersecting the 
horizon at points, as well as I could estimate, 145° W. and 
35° E. of true north, the inclination of this great circle to the 
horizon being about 15° or 20°. , 

In less than three minutes, before I could reach the Observa- 
tory, the magnificent spectacle had completely vanished, and in 
the place that it had occupied were merely some streaks ef 
Cirrus and cirro-stratus, the Matter being nearest to the place 
where the sun had set, and in half an hour the entire heavens 
were cloudless. - . 

Will reflection, or refractidh, or both, suffice to explain the 
above? WENTWORTH ERCK 


Shankhill, Co. Dublin 
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Aspects of Clouds 


In Mr. Ruskin's ‘Modein Painters” (i, Part 2) I have 
noticed the following passage amongst the author's remarks on 
the of clouds :— 

“I have often seen the white, thin, morning cloud edged“with 
the seven colours of the prism. I am not aware of the, cause of 
this phenomenon ; for it takes place not when we stand with our 
backs to the sun, but uy clouds near the sun itself; 
and over indefinite spaces, sometimes taki lace in the yor 
the cloud. The colours me distinct. and but have a kind 
of metallic lustre updtf them.” 

And again, the author describes the *'scattered mists rallying 
in the ravines and fi up towards along the winding 
valleys till they couch in quet masses, iridescent with the morning 
of the higher hfls.” e 

. Johnstone Stoney recently read a paper tq the R 
Dublin Soclety entitled ‘‘ The Iridescent Phenomena in Cloud,” 
wherein he explams the cause of a somewhat similar appear- 
ance which clouds at times present. Their outer portior& 
are suffused with soft shades of colour like those of mother-of- 
pearl, a lovely being generally conspicuous. The tints 
are usually ted in irregular patches as in mother-of-pearl, 
bat in some cases they form a regular fringe. Dr. Stoney 
explained that these phenomena are due to particles of ice, in 
the fomm of crystals'of various siref and shapes, and i 


to ther inon and character the sun's rays are reflect 
through them inevarious colours, thus producing the beautiful 
effect. 


Would this be an explanation of the appearances to which 
Mr. Ruskin refers? RoBERT JAMES REILLY 


Boyle, Ireland, February 17 - 


A Recently-Discovered Deposit of Celestine 


Ir may, perhaps, be worth mentioning Yhat a e and 
of celestine has been lately found at Yate, in 
Gloucestershi It lies just below the snb-soil upen a bed of 
red Tnassic mari, which rests unconformably upon the coal- 
measures, just et the eastern edge of the Bristol coel-field in 
tbat district, 

The deposit is, for the most pot about half a metre or more 
in thickness, and consists chiefly of loose nodules which, whên 
broken, are seen to be masses I white, crystalline, nearly 
celestine, Geodes are nally found, one of which, t 
I5 cm. in diameter, lined with fine clear crystals, is now in our 
schaml musenm. Beantifally tansparent, though not wal s. 
telhsed mases of selenite gerir in the deposit aide 
are sometimes inclosed singlo detached crystals of celestine. I 

ıcked out one ext (ough it seemed almost sacnlege to 
up the fine specimen of selenite), which is abogt 7 x 4°5 
XI'5cm., doubly terminated, fairly clear, and showing very 
perfect, well developed facer. Its density is 3°95, and it shows 
perfectly the cteristic light-bloish tinge of celestino. 

t would 1 think, be quite worth while for any mineralogist 
who happens to pess near Bristol to pay a visit to the place, 
which is only about twelve miles distant on the Midland Rail 
way to Gloucester. The extent of the deposit is not &nown, 
but when I was there in October last, and again at Chiistmas, 
it was Being worked fn al fields north-east of the church, 
about a mile and a half from the station. Large tities are 
being sent away, of course for the purposes ib: oer and 

ult : 

Eto 


ad crating white-lead paint. G, MADAN 
n College, February a1 


id * Culminating Sauropsida”. 


IT is with satisfaction that I note in NATURE of February 3 
(p. 331), that Prof W. K. Parker finds it moie and more im- 
possi 





le ‘‘ to copceive of birds as arming direct from the Dino- 
from any other order or group ol epika: 

an indirect origin of from 
Parker expleins that if proto- 


saurians, or ind 
The sentence, fo doubt, suggests 
reptiles ; but, further on, Prof. 
vertebrate forms existed it is quite su e thet a metamor- 
pe may ''have taken plage of , and that gvasi-larval 
orm into archaic reptile, ancestral bird, er primitive mammal.” 
We must therefore conclude, either that thee were two kmds of 
protovertebrates, namely, piscine and i ichthyopsidan 
and sauropsidán, as Prof. Parker weuld probably «prefer to call 
them—fundnmentally distinct or preceded by common ancestors, 


ly . 
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"Saaropaia," which the birds are alegro by Prof Parker to 
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and `n neither case themselves entitled to be called protover- 


ichthyopside, that is to say, more si 


I do not object to that Ictter supposition. I suggested it myself 
in ournal of Anatomy and LXegy, xvii p. 356), 
as 


s are certaifly mare closely allied to 
reptiles thay to ci birds or mammals. Cuvier's system may 
peri be Justi reverted to, and the Amphibia or Batrachia 
be consid as de lowest divislon of ths Reptilia, which I do 
wot for one moment doubt 1s the true classification. 

University, Glasgow, Febraary 8 JoHN CLELAND 


The West Indian Seal (AMamacami cvpicalis) 


Ir will probably be of ufterest to the FOE pomion of 
your readers to learn of the re-discovery—or the discoveiy— 
of the West Indian seal (Manachus trepccasis)e Fhe history of 
this pinmped is in brief as fcllows. = 

It was noticed by Columbus in his account of his second 
voyage (1494) as having been found.in some numbers on the 
rocky isle of Alta Vela, off the southern shore of Hispaniola, 


where his sailors killed eight of them for fod. Late—3án 1675 
—Dampier found this in abundance on the Alacram reefs, 
about thiles noith of Yucatan. At chat time it was killed 


“Jamaica Almanac,” calling it the Pedrosral, from the Pedro 
some 60 miles south of Kingston, Jamaica, where he had 
Goase obtained an 


British Museum). -be dadn ihis same specunen as eca 
tropicalis, and alt (Catalogue of Seals and Whales, 1866) 
as Monachus is, But so imperfect was the specimen 
on which the description was founded, and the animal itself was 
so little own, that even its generic relations were in doubt, and 
its reference to the genus Monachus was considered provisional. 
From thence on to the present, rumours cf the existence of this 
seal have been not unfrequent, bat notking seemed trustworthy 
and pomtive, and no specimens were obtained, if we except a 
ius skin, without bones or skull, which came from Cuba to the 

ationa] Museum at Washington, in 188, without any indica- 
tion as to locality. - 

It has long seemed to the writer—as, doub:less, to many others 
—that the certain ce in our waters of so important a 


mammal | in regions which our naturalist collectors 
are yearly visiting, was the opprobrium of -Ainerican zoologiats, 
We made i and ected notes from many sources, 
which showed clearly that this seal existed at isolated pomts 


—on smal) islands and keys—not only ir the Caribbean and 
among the Bahamas, but also in the Gulf of Mexico. Lest 
summer, while on a visit’ to the western share of the Gulf of 
Mexico, we were, so fortunate as to /scare this seal with much 
certainty. This was upon the Tiangles (Los Triangulos), thiee 
little keys, hardly above ths water-level at high tide, and lying 


some 100 miles noith-west off the Cam in latitude 
N. 20° 50’, and | tude W. 92° fo’. Following this clue, my 
son, Mr. Henry L. Ward, last mbe vitel Triangles in 


com and partnership with Señor F. Ferrari Perez, naturalıst 
of the Merican i hical ang Explormg Expedition. His 
bunt was highly su and he eo ding Wael SIE CUR 
returned with nearly twenty spectmens—akelctuns and skins of 
all ages, from a suckling to the fully adult male, 7 feet in l 

This am xin has oe nedaly MOT rof. 
J. A en, the well - known zoologist, and author of the 





[.Fe5. 24, 1887, 
"M, h of North American Pinnipeds.” Pro. * Allen Kas 
given a p notice af the specimens in, Science, January 


14, 1887, and promises an elaborate account, with plates, in 
an early imme of the Bulletin of the Américan Musenm of 
Natural , New York. . 
Itisa of rather peculiar interest that thispthe first large 
ever discovered in America, should, by the strange 
collecting, be the very last one to 
y to science. Henry A. WARD 
Rochester, N.Y., January 30 





An Abnormal Zirxde medicinalis, 

WHILST di ing the leech in the class of practical xoology, 
one of my students my attention to an apparent boor- 
mality in the specimen which it fell to his lot to dissect. On 
careful examination it was found that the vesicula seminalis of 
the right side had moved forwards into the fifth somite, and 
there opened inta ths base cf a second and fully-developed 
penis, which opened fo the exterior on thé second annulus of 
the fifth somite. From ihe vus deferens, however, there passed 
off to the normal penis s duct which had on it a swelling corre- 
sponding in position to the vesicule seminalis, which had been 
moved forwards. ‘The various perts on the left side, as well as . 
the female organs, were quite rormal, 

R J. Harvey GIBSON 

Biological, Laborato-p, Unirersity.College, Liverpool, 

' ebrunry 14 





i Instinctive Action e - 


SOME years ago I was about to drown a terrier pup of about a 
month old. .I helé it across the palm of my open hand over a 
large tub of water. It lay quite still on my hand as I gently 
lowered it When within 4 inches of the surface, but not yet 
touching the water, it deliberately began, and continued as long 
as I held it there, the paddling motion with its feet peculiar to 
dogs when swimmi , and quite nolike that of walking, although 
Iam perfectly this puppy had never seen or touched 
water before, We know amoet el iud m whea aa 
placed in water, but how is pup w before it to 
the water that this action would ty necomary? Has a 
similar case been abeecved by any of your ers ? 

Birmingham, -February 17 D. W. C. 





IHE RELATIONS BETWEEN 'GEOLOGY AND 
THE MINERALOGICAL SCIENCES1 


L A 


THE realm af Nature has been ised from time - 
immemorial as consisting of three ms; deal- 
ing with the affairs of these three kingdoms, respectively 
there have grown up side by side three departments of 
natural knowledge—zoology, botany, and mineralogy. 
But in recent years new and, I cannot help thinking, 

le reAtions hage sprung up between these sister 
sciences. Zoology aad botany, having So doe qua a method, 
a classification, and a nom on common 
principles, have been drawn together by bonds so close 
and firm that many them- as indissolubly one-—the 
science of biology. ineralogy, thus isolated, has been 
driven to seek new and unnatural aliances—with chem- 
istry, with physics, or with the mathematical sciences. 
For my own part I confess that I this threatened 
“Repeal of the Union” af the nat sciences as alike a 
misfortune and a mistake. 

It is sometimes assumed that the objects dealt with by 
zoology and bozany are so different in their essential 
characters from those treated of by mineralogy, that the 
science of “organic” Nature must always follow a different 
park from that pursaed by the science of.“ inorganic” 

ature. The structures common! Own-as organic, and 
the processes usually called w;£a4, are asserted to be so 
entirely differen- alike in their origin and in their essence, 

1 Addrestf at Annivecmyy Mecting on 
February <8, by gr Sera ieia, wt F.BS 
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from anything existing in the mineral kingdom, as to 
warrant the establishment and perpetuation of a funda- 
mental distinction between the sciences dealing with 
“living” and “non-living” matter respectively. 

Ts the year J854 a very acute thinker, who at one time 
occupied this chair, made a serious attempt to formulate 
the disctuctioná which are supposed to divide living from 
non-living matter; but at a subsequent date, admitting 
with characteristic candour that he had altogether out- 
grown these ideas, Prof. Huxley argued, with great skill 
and cogency, that “ vitality? is merely a general term for 
a set of purely physical processes, differing only in their 
complexity from those to which "inorganic" matter is 
subject. 

It is 2, circumstance of no small significance that no 


definition of &/ which has yet been proposed will exclude. 


the kind of processes which we can now show to be con- 
tinually going on in mineral bodies. “ Life,” said the late 
George Henry Lewes, * is a series of definite and succes- 
sive changes, both of structure and composition, which 
take pace in an individual without changing its identity.” 
Mr. Herbert Spencer prefers to define life as “ the definite 
combination of hetemeeneods changes, both simultaneous 
and successive, in correspondence with external co- 
existences and sequences.” - ] 

If either or both of these definitions of life be accepted 
as satisfactory, then, as I hope to demonstrate to you, the 
minerals which build up the crust of our globe unquestion- 
ably live. At all'events I am confident of being able to 
show that “in correspondence with external co-existences 
and sequences,” or, in other words, as the conditions to 
which they are subjected vary, they undergo “a series of 
definite and successive c both in structure and 
composition, without losing their identity.” 

It may seem paradoxical, but it is nevertheless true, 
that the “vitality” of minerals—I really do not know 
what other term to use to convey m ing—is much 
greater than that of plants, and, a fortiori, than that of 
animals ; and thisis the direct and neces! co uence 
of their less coniblex and more stable chemi con- 
stitution. j 

The zoologist regards as a case of remarkable vitality 
the recovery of snails which had been long affixed to a 
museum-tablet, upon their immersion in warm water. 
The botanist cites the germination of seeds taken from 
ancient Egyptian tombs as a striking illustration of how 
long life may remain dormant in the vegetable world. Let 
us now turn to the mineral kingdom. A quartz-crystal 
develops to certain dimensions, in accordance with the 

laws of its being, and when the necessary con- 
ditions of wth cease to environ it, its increase is 
arrested. But the crystal still retains its “ vitality,” that 
is, the power of further development which is dependent 
on its particular "organisation "or molectlar structure. 
We may destroy that “organisation” and the “vitality ” 
which is dependent upon it in a single instant, yy sub- 
jecting the crystal to the action of hydrofluoric acid or of 
an oxyhydrogen flame. But unless its “ organisation” 
and,‘ vitality” be thus brutally stamped out, the crystal 
and, indeed, every fragment of it retains, not the “ promise” 
only, but the very “ potency of hfe.” .It may be worn by 
wind and wave into a rounded and polished. sand-grain ; 
it may be washed from the beds of one formation, to form 
of the materials of a new one, and this process may 
repeated again and in ; but after countless wander- 
ings and unnumbered “accidents by flood and field,” 
extending over millions on millions of years, let but the 
necessary conditions of growth again environ it, and the 
battered and worn fragment will re-develop, in all thir 
exquisite symmetry, its polished facets, it will assume once 
more the form of a quartz having at least as much 
claim to édentity with thee one, as a man has with 
the baby from which he has grown. * 
“Life 1” ™ Vitality I” These terms are but convenient 
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cloaks of our ignorance of the somewhat complicated 
series of purely physical processes going on within plants 
and animals. “ Organisation | " y should the term 
be applied to the molecular structure of an Amada or a 





yeast-cell, and refused to that of a crystal? But evedi if. 


we choose to insist on such distinctions as these, must we 
also make them a basis on which to establish our classi- 
fication of the sciencese 

Unquestionably there are differences between the cy&les 
of change which takg.place in ani plants, and minerals 
respectively. As the animal differs from the plant in not 
being able to build up its tissues from the simple com- 
pounds of the min ingdom, so both animals and 
plants differ from minerfls in their power of gzowth by 
1ntussusception. ‘ 

But perhaps the most striking difference of al between 
the “vital” in ani plants, and minerals, is 
found in the rats at which they take place. Animals, if 
consequence of the instability of their chemical consti- 
tution, are distinguished by an almost ceaseless activity 
and a consequent brevity of existence. Plants, in the 
slower rate at which their a poe feat eee 
bri over to some extent the fremendous gap between 
Rec Maec pere In these last the vital processes 
are so prolonged in their manifestations, owing to the 
stability of their chemical composition, and they are not 
unfrequently interrupted by such enormous intervals of 
time, that thes are only dept festa by the geologist. 

` The cycles of change which take place in an ephemera 
are uid indeed as compared with those going on in the 
oak-tree, among the branches of which it lives ; but in the 
rocks among which the oak thrusts its roo other 
processes are gaing on compared with Which the life of 
the oak-tree is as “ fast” as that of the ephemera compared 
with its own. ° 

“Nevertheless the three forms of life seem to start pretty 
much on a level. A solution of nitre in which crystallites 
are uniting, in obedience to the laws of polarity, to build 
up A jA with their regular forms, their mol I 
Structure, and their powers of further development; a 
solution:of sugar, in which the cell of a yeast-plaift is 
living and growing ; and a third liquid with floating vege- 
table rticles, in which an Amada is in and 
m nying ;—these three may surely be com with 
one another, however unlike may appear to be the higher 
developments in the thrée kingdoms to which they 
respectively belong. " 

I do not, of course, for one moment wish to suggest that 
it is practicable, or even desirable, to attempt an extension 
of the conventional use of the terms “life” and “ organ- 
isation" But I do think that it is of the first importance 
that we should clearly rec se the fact that the dis- 
tinctions between living and non-living matter not 
essential and fundamental ones, that cycles of change 
exactly similar in almost every respect to those occurring 
in the animal and 'regetable kingdoms are equally 
characteristic of the mineral kingdom, though, in the 
Jatter, they are more difficult to follow on account of the 
extreme slowness with which they take place. 

When this great truth is fully ised, the separation 
qf the biological and the mineralogical sciences will be 
at an end, and mineral wil begin to profit by that 
revolution ‘in thought and in method shidi has already 
done so much for her sister sciences. 


` The tem divorce between biology and mineralogy 
has arisen, not from any inherent erences between 
their ams, their methods, or the objects. of which they 
treat, but fram the circumstance that, while the former has 
if the last half century fdvanced with the stride of a 
giant, the latter -has durimmg the sanfe period tottered on 
with the feeble ‘steps of infancy. Mineralogy ıs still in 
the “ pupagtage” of its development ; it 1s a classifica- 
tory science, with its methods imperfect, its taxonomy 
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undeveloped d its very notation urdefined. Its culti- 
vators, absorbed.in the Sisyphean task of establishing new 
species.and varieties, too often treat their science, with all 


its glorious possibilities, as though it were but akin to. 


posigge-stamp.lore | z 


How is it, we may profitably ask, that the biological’ 


sciences have made such prodigious advances, while the 
mineralogical ones have lagged so far behind? We must 
ascribe the result, I believe, to two causes :— 

In the first place, improvements in the construction of 
the microscope, and more especially the perfecting of 
methods of study by means of thin sections, have im- 
measurably enlarged the biologists field af observation ; 


histology and the cell-theory, amb-yol with all its 
suggestiven and many important bran of physio-. 
logical must have ished, if, indeed, they 


could ever have seen the light, but for aid afforded by the 
Taicroscopical methods of mquiry. 
In the- second place, the growth of geological and 
ntological knowledge has been the leading factor 
mn that profound revolution in biological ideas which, 
sweeping before it the superstition of foty af species, has 
eode this branch of natural science with the trans- 
forming conception of evolution. . 
"Now these two causes, which have dane so much for 
biology, are alréady working out the fegeneration of 
mineralogy ; and I doubt not that the fruits b t forth 
the latter science will be equally satisfactory with those 


: d ut former. . 


The application of the microscops to the study of 
minerals has proved less casy than in the care of Anadi 
and .vegetgble structures. More than a century ago, it is 
true, several Freach geologists employed the method of 
crushing.a rock, and of picking out fram it powder the 
several minerals of whlch it was composed, for micro- 
scopic study; and in 1816, Cordier endeavoured, by 
DRM ing the methods followed by his predecessors, 

p ER. olomieu, Fleurian, and others to elaborate 
a scheme for the mineralogical analysis of rocks by the 
aid of the microsco In recent years the French geo- 
logists, with. MM. Fouqué and, Michel Lévy at their head, 


: have shown how, by the employment of the electro-magnet, 


of fluids ofdhigh density, and of various chemical ents, 
this wotk of isolating the several minerals of a rock “for 
microscopic study or chemical analysis may be greatly 

But the great drawback to this method of microscopic 
study of tocks, as devised in France, was found in the 
circumstance that it began by destroying the rock asa 
whole, and hopelessly obliteratmg the relations of its 
ininerálogical.constituents. Delesse and other observers, 
itis true, succeeded in obviating this difficulty, to some 
extent, by studying the structure af rocks as seen in 
fein surfaces under the microscope by reflected 
igit 


The greatest step in advance ia connection with the 
microscopic study of rocks was undoubtedly made, how- 
ever, when ıt was shown that traasparent sections of 
minerals, rocks, and fossils can be , comparable 
to, those so constantly employed iologists in their 
researches. - William? Nicol, of Edinburgh, was the first 
to discover, in the year 1827, how :he mechanical diff 
culties in the way of the preparation of such sections could 
best be surmounted ; while Mr. Sorby, in a memorable 
communication to this Society, in 1858, showed us the 
first-fruits of the wonderful harvest at resufts to be ob- 
tained by the employment of this method. ° 

"But if the birthplace of the one method af microscopic 
study of rocks was France, and .of tte other Bntain, it 
must be confessed that a large part of the merit of de- 
veloping and 1mprovmg these methods of inquiry is due 
to the To the labours of Sera 
and accurate students in that country must pe-ascribt 
muchof the perfection to which the methods of fnicroscopic 
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mineralogy have now attained ; though we must not fer--: 
get in this conneciion many most uable ‘contributions 
to the study from Scandinavia, Holland, Italy, and the 
United States. 

As in the case of bialogy the results attained by the 
geologist have bem the means of awakening*new interests ' 
and inspiring a new philosophy, so in the case of miner- 
alogy other problems have been suggested, and entirely 

conceptions of the scope of the sciente have followed 

from the develocment of geological thought. "We are 
thus led to regarc minerals, not simply as a set of curious 
illustrations of mathematical and chemical Jaws, but as 
important factors in the evolntion of the globe. "Mineral 

ections in tks have resembl greenhouses, 
wherein only itul, though often abnormal growths 
are admitted; brt in the turé ther wil be like the 
herbaria of the Sotanist, where mere beauties of form 
and colouring sae subardmated to the illustration of 
natural relationsHips and to the elucidation of the gieat 
problems of origin and development. Far be it from me 
to undervalue wonderful] crystals, the choice gowers | 
of the mineral ki-gdom, which adorn our museums ; but 
as there are mery plans af extreme scientific interest 
which happen to possess only inconspicuous flowers, so 
there are not a lew microscopic minerals, the study of 
which may lead vs to the recognition of some of the most 
important laws of the mineral world. 

believe that wnat geology has already done for'biol 
she is now accomplishing for mineralogys it may, inert, 
be instructive to zoint out haw, in every one of its at 
ments, the employment of microscopic methods and'the 
suggestion of new lines of thought is causing mineralogy 
to develop in jcst the same directions as biology has 
already taken before her. In this way we may. perhaps 
best convince ourselves that mineralogy is once more 
asserting her position in the family of the natural 
sciences. 

Every naturalcjistory science presents us with four 
distinct classes or problems, With respect to the objects 
of our study, eve may make inquiries concerning their 
forms, their actians, their relations, and their origin. The 
answers to the first class of questions constitute Morpho- 
logy, to the second Physiology, to the third Chorology or 
Distribution, anc to the fourth Ætiology. The t 
problems of the mineral world, as I shall proceed to show, 
fall under precisly the same categories; and we may 
perhaps gather some useful hints by a comparison be- 
tween the immatcre results of the mineralogist in each of 
these d ems and those moie perfect ones which 
have been attained by the botanist and zoologist. 


The morphology of minerals was for along time studied 
to the usion of all other branches of the science ; 
for the problergs connected with form and structure weré 
those which natcally fi ettracted the students of the 
“inorganic” worti. 

Few generalisz-ions af science are so beautiful, and at 
at the same time 30 ve, as those which have been 
arrived at by a dacussion of the accurate. measurements 
of crystal-angles. The constancy, within certain nafrow 
limits, of conesponding angles, amid the almost infinite 
diversity of form assumed br crystals of the same mineral 
is not less strikizz than the simplicity of the mathematical 
laws by which aL these varied forms can be shown to be 
1elated to one arother. 

But the study af the morphology of minerals, which can- 
not be carried beiád a certain point by the aid of the 
goniometer, is capable of being pushed infinitely farther 
when we investigate the internal structure of their ctystals, 
as illustrated Ev their optical *aend other physi pro- 
pérties. Not orly do we find theeminutest details of 
their external fomm to be ed with peculiarities of 
molecular structcre, as revealed by their action on a beam 
of polanfed ligEt, but deHcate differences in internal 


. 


~--~ mysterious creeping of protoplasm in the hair of a nettle, 





organisation which the goniometer is powerless to d 
become clearly «nanifested under the ing tests o 
optical analysis. For the mineralogist, indeed, the polari- 
scope with its accessories has supplemented the gonio- 
meter, in the game way as the spectroscope -has the 
balance of theschemist. CU E T 

What has been stated concerning the optical characters 
of minerals is equally true of their other physical pro- 
perties ; for the researches of recent years have shown all 
these properties to be intimately related to the symmetry 
of the hoe ‘in which they are displayed. In every crys- 
tal, the faces of each group ing the same relations to 
its axes exhibit characteristic iarities in their lustre, 
in their hardness, and in the manner in which they are 
acted upon by solvents; and these serve to distinguish 
Euh proupa op cus om onies m e same crystal 
having ifferent relations to its axes. The elasticity of 
crystals, their power-of conducting heat and electricity, 
and their phosphorescent, electric, or etic properties, 
whether na or induced, are ali manke 1n varying 
degrees along certain directions which can be shown.to be 
T to the icular symm of the crystal And 
the more y we study both the forms and the 

hysical properties of minerals, the more are we impressed 
b the conviction that the most intimate relations exist 
between these characters and the chemical composition of 
the minerals. È | 

The phenomenon of “ plesiomorphism,” as Miller pro- 
posed to calis paris oe ight variation in the angular 
measurements of, crystals in the same es or group, 
when any of the constituents are replaced by vicarious or 
isomorphous representatives, very strikingly illustrates 
this conclusion. And the exact study of the optical 
airs of minerals shows that the slightest variation 
in the relative proportions of these vicarious constituents 
makes its influence felt by changes in their colour, in 
their pleochroism, in the nature and amount of their 
double refraction, in the position of their optic axes, and, 
indeed, in the whole assemblage of the properties of the 


e- Sod 

To the admirable investigations of Tschermak on the 
feldspars, the amphiboles and pyroxenes, the micas, and 
other groups of minerals, we are largely indebted for the 
establishment of this conclusion; while Doelter, Max 
Schuster, and other mineralogists, have contributed many 
striking observations which serve to extend and fortify it. 

The application of the-«microscope to the study of the 
internal structure of minerals—their histology—has led to 
the Du enis of many beautiful and unsuspected pheno- 
mena. Examined in this way, the seemingly homogeneous 
masses exhibit many interesting in owths and in- 
closures ; and the study of these, as shown by Sorby, 
Voge , Renard, and Noel Hartley, may serve to throw 
hew and important light upon the conditions under which 
the crystals were originally d . Cavities containing 
carbonic acid and other liquids, with bubbles in constant 
and, seemingly, spontaneous movement, serve to awaken 
the interest of the naturalist not less powerfully than the 


Òr the dance of blood-corpuscles in the foot of a frog ! 
thers among these histological peculiarities of crystals 
be regarded as having a pathological significance ; 
théy are abnormal developments resulting from unfavour- 
able conditions to which the crystals may have been 
jected during their growth, or in the course of their 
lgng and chequered existence. 

e variability exhibited in-crystals of the same mineral 
sometimes very starthng. In addition to the varieties 
ue to the combinations of many different forms, or, to 
the excessive development of certain phases at the expense 
of: others, we liavediie complicated and diversified strtic- 
tures built up by twinning according to different laws. 
Am by oscillatory téndencies in the same crystal 
to s the assumption of different forms, *er by the 
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existence of causes calculated to interfege with the free 
action of the crystallising forces, we may ‘obtain varieties 
with curiously curved or striated faces. Not unfrequently 
large quantities of pear quer ais solid, ne 
gaseous, may be caught up in the its 

and Mice foreign substances may be So ae sicci I5 the 
polar forces operating arpund them as to be made to 
assume definite and symmetrical positions within the 

7 ; 


Even in the case of minerals of identical chemftal 
composition and similar crystalline form, marked varia- 
tions in physical properties ma result from differences in 
the conditions under which they have onginated. In 
lustre, density, and othe? characters, adularia differs from 
sanidine, and elzolite* from nepheline. Dre Arthur 
Becker has shown that quartz exhibits marked variations 
in its specific gravity, according to the particular conditios 
under which it has been formed. i m 

There is one kind of morphological variability im 
minerals which has during recent years attracted a:great 
amount of attention, and excited much discussion among 
mineralogists. Soon after his memorable discovery of 
the relations between the crystalline forms of minerals 
and their optical properties, Brewster detected certain 
apparent exceptions to his important generalisation ; and 
since his day many additions to these-curious anomalies 
in the optical behaviour of minerals have been made by 
other observers. So greatly, indeed, have these been multi- 
plied in recent years, that it is doubtful whether any mineral 
crystallising in the cubic, the tetragonal, or the hexagonal 
system aea 


similar anre ye 
lower degrees of» symmetry. 

The attempts which have been made by some crys 
tallographers to -account for these optical anomalies in 
crystals, by assuming that they possess only a pseudo- 
symmetry, the result of “very complicated twinning, 
ingenious as they undoubtedly are, remind one of the 
wonderful addition of eccentrics and epicycles by which 
astronomers so long sought to maintain the credit of the 
Ptolemaic theory. But aspin the latter case, complexities 


‘and difficulnes alike vanished when the centre of the 


em was shifted from the earth to the sum, «46 have 

e discoveries of Klein, Rosenbusch, and others removed 

the necessity for the painfully elaborate crystallographic 
hypotheses to which "T dyes. E 

ost mineralogists will now repared to pdmit, as 

the result-of these researches, that the perfection alike of 

form and of optical properties which characterises a crystal 


-when first formed, 1s liable to slight modification, as the 
conditions 'of temperature and pressure under which it. 


exists vary. In consequence of this, almost all natural 


crystals are found, when we study them with sufficiert 
care, to exhibit slight but very striking and si cant 
differences in form and optical behaviour from what they 


ought theoretically to possess. p" 
ile our knowledge of the ordinarw mineral varieties 
promises to be va extended by the improvements 
which have been piste in the methods of optical and 
chemical diagnosis under the migroscope, there is, at 
éhe sume time, reason to hope that the relationship of 
these numerous varieties will, By the same means, be 
made more clearly apparent. As the existence of well- 
defined natural groups of minerals becomes more clearly 
established, ugh the study of interesting though in- 
conspicuous we shall obtain a basis for a much- 

needed reform in mineral taxonomy and nomenclature. 
The more carefully we pursue our researches among 
the diversified forms of the mineral world, the more are 


we impressed by the corfviction that each mineral, like 
each plant or animal, possesses its own individuality. 
Nature does not make facsimiles in the eral, any more 


than in thé vegetable or the animal kingdoms. AL the 


d be cited in which the opneal uoe are í 
precisely what they ought to be according to theory ; and ' 
A are also found in crystals possessing 
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sciences of Na must be content to recognise individuals 
as the only entties, and to accept species, like gene 


families, and orders, as convenient but purely artifici 
conceptions. - : 

The geological study of minerals leads us to regard 
eaçh imen that we examine as po ing a dıs- 
tingulshing combination af properties, soa of which are 
impressed upon it by causes operating w3en it came into 
being, while others are no lesg clearly the result of 
the long series of vicissitudes through waich it has since 

Of all the branches of mineral morpholcgy there is none 
from the study of which the geologist has gained more 
.In the past, or from which he hæ greate- reason to look 
for future aid, than that of the eanbryoiogy of crystals. 

In the year 1840 Link showed that -he first step in 
the formfation 'of crystals in a solution consists in the 


separation of minute spherules of supersa-urated liquid in, 


«he mass; and subsequently Harting ia Holland, and 
Rainey and Ord in this country, obtained a number of 
interesting experimental results, by allowmg crystallisa- 
tion to take place slowly in mixtures of crystalloids and 
colloids. f : 

Valuable contributions to the same subject were made 
by Frankenheim, Leydolt, and others; but it is fo Her- 
mann Vogelsang that we owe the greatest ard most im- 
portant contributions to mineral-embryology. . By the 
Ingenious device of adding viscous substances to solutions 
in which crystallisation was going on, he succeeded inso 
far retarding the rate at which the operation took place as 
to be able to study its several He thus showed 
how the minute “ globulites,” uec themselves into 
nebulous masses or ranging themselves according. to 
mathematical laws, ually build up ,skelecon-crystals, 
by the clothing of which the perfect structu-es arise. 

Since the early and regretted death of Vogelsang, the 
subject of the development of crystals from their embryos 
the so-called crystallites, has been succeseftlly prosecut 
by Behrens, Otto Lehmann, Wichman, and other in- 


vestigators. 

e Now in all glasses— whether of naturel or artificial origin 
—im which the process of. primary devitrification is going 
on, we have examples of the growth of crystals in a viscous 
and retarding mass, and in these, as Leydolt, Zigkel, 
and Vogelsang clearly saw, admirable o>portunities are 
afforded to us for studying the formatior vf crystallites, 
and the laws whith govern the union and growth of these 
into crystals. Two years ago, my predecessor in this 
chair suBmitted to yos the interesting results of his own 


researches upon the devitrification af artificial glasses 

and. slags ; and the subject has since been pursued by 

Velain in France, and by Hermann and Rutley in this 

country. . 

* The igneous rocks supply us with acmirable oppor- 
` tunitie for studying mineral embryclog}. In the same 


rock-mass we may sometimes find every possible gradu- 
ation, from an almost perfect glass t5 £ holocrystalline 
aggregate. By he study with the microscope of the 
several transitions in different parts of the mass, we 
obtain data for the most important conclusions concerning 
the guise of evelopmenc 

ere is another line of research in connection with 
mineral-embryology, which appears to be full of promise, 
and which has not yet received all the attention it deserves 
In the “ contact-rones ? around ign*ous intrusions, 
‘we find the curious so-called “spotted slates,” which under 


-the microscope are seen to contain nebulous, patches, the 


mere ghostly presentments of crystals, smuggling into 
MR in the amorphous mass. The deve opment of these 
nebulous masses into perfect crystals, exhibiting the 
characteristic external forms *and opticel properties bf 
andalusite and kyaritè, of garnet and epidote, of horn- 
blende and mica, may be tra-ed ın some cases with the 
greatest facility. ^ . : b 
. 
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More complicated still are the phenomena 
along the foliation-planes of the rocks, 
made to flow 1n the act of mountain- 
the old mineralsare destroyed, new ones 
up from their elements. The st of all the steps of this 
process is an undoubtedly difficult one, "put the results 
already obtained Lossen, Heim, and Lehmann, 
by Lapworth, Teall, Roland Irving, and Williams, lead us 
to look hopefal forward to the full solution of the grand 
but comp j 


ited 
hich have been 


edes 


| problems of Tons metamorphism. 
The field of mineral-embryology is indeed a promising 
one, and its diligent cultivators may hope .to gather a 
harvest no less rich than that which has been eae Dy 
the workers m the same department of the biological 


sciences. 
[To be continued) > . 





TABASHEER 


I HAVE often wondered that this curious substance has 
never attracted more attention. But scanty references 


to it are to be found in books, and yet it seems to me that 
| few more! singular things are to be 


met’ with in the 
le kingdom. 
Watts's “ Dictionary of Chemistry ” (vol. v. p. 653), 
exactly six lines are devoted to it. It is defined to be: 
Hydrated silica, occurring in stony concretions in the 
joints of the bamboo. It resembles hydrophane, and when’ 
thrown upon water does not sink till completely saturated 
therewith.” It is further stated to be the least refractive of 
all known solids, and an analysis by Rost von Tonningen 
of a specimen from Java gives 2 composition of 86°39 per ' 
cent. silica soluble in potash, 4°81 potash, 7°63 water, with 
traces of ferric oxide (to which I suppose its occasional 
yellowish colour to be due), lime, and organic matter. 
There are several specimens in the Kew Museums, 
partly derived from the India Museum. All consist. of 
small i angular fragments, varying from the size of 
a pea downwards, and opaque white in'colour. Tt is 
obvious that these fragments are tWe debris of large 
Now, the presence af considerable solid masses of so 
inert a substance as hydrated silica in the plant-body 15 a 
striking fact. At first sight, one might compare it do the 
masses of calcium phosphate which form the'endo-skeleton 
in the higher animals. These, however, serve an obvious 
mechanical purpose, which cannot be attributed to the 
lumps-of tabasheer in the hollow joints of a bamboo, 
The presence of silica may sometimes serve an adaptive 
p se, as in the beautiful enamelled surface of canes, 
And according to Dr. Vines (“Physiology of Plants,” p. 21), 
* Struve fonnd that it constitutes 99 per cent. óf the dry 
epidermis of Calamus Ratang.” 1 : E 
In a few other groups of p ts, such as Egwisetum and 
the Diatomacec, it is d'Ibaracteristic constituent. In all 
cases it principally occurs in the cell-wal| (Vines, Lc. p. 
137. This has suggested the highly ingenious ion 
that, seeing the intimate chemical relationship which. 
obtains between silicon and carbon, there might be 
I notice that Count e, 
in his Report on the Dsatomacea collected by |the 
Challenger, speaks of its “having been already shown 
that silica is sometimes substituted for carbon in [the 
formation of cellulose? (p. 7). Judging from ash-anal 
it might be supposed thar silica was an essential constitu 
of gramineous plants. But by the method of wa 
culture Sachs has found that maize, for example, ‘wi 
grow with, m a trace of silica. I must confess 
iggorance of that may have been done in the matt 
recently. But Ladenburg thdught, and I think wi 
reason, that the indifference of the plant to silica was 
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mech#hics (principally Poisson’s). In.1820 they made a 
translation of Lactoix's “ Differential Calculus," and they 

repared a volume of “ Examples of the Differential and 
j^ t Calculus.” These were extensively studied ; but 
the form of the Gollege examinations or the University 
examinations w& not, I influenced by them in the 
winter 1820-21 or the two following terms. But in the 
` winter 1821-22 Peacock was one of the Moderators ; and 
in the Senate-House Examination, January 1822, he 


boldly proposed a a paper ol of important! questions entirely 
in the differential calculus. This was considered as 


aP the new system in the. University. In 
January 1823 I think the two systems were mingled. 

ough I was self subject to thdt examination, I 
grieve to say that qp forgotten many of the details, 
excepf that I well remember that some of the questions 
referred to Newton, Book III., on the ‘lunar theory. To 
these I have already alluded. 

No other work occurs to me as Vdrthy of mention 
except Woodhouse's “ Lunar Theory,” entirely founded 
on the digrential calculus. The style ofthis book was not 
attractive, and it was very little read. ' 

From this time to the times of which Mr. Glaisher 
treats, there were successive books om the new system, 
but none, I think, which can be cited.as produce a 
marked effect in the University. > G. B. AIRY 

í 
e NOTES | 

THE University of Bologna has decided, to celebrate its eight 
hundredth anniversary m the spring of 1888. The exact date 
of its foundation cannot, indeed, be, ; determined, but ell 
authorities on the subject agree that "n important school 
was established at Bologna in the elevénth century. After- 
wards the University took a great [place as the chief 
centre for the study of eui ig andithere also anatomy 
was for the first time scientifically studied: . The foremost Uni- 
versities of Europe and America will no doubt be glad to take 
this opportunity of testfying their respect ‘for so ancient and 
famous an institution. 


AT their meeting on February 3 the Président and Council of 
the Royal Society adopted the following resolutions concerning 
the publication of the Philosophical T ons :—That the 
Transactions be published in two independent series, one (a) 
containing those papers which are of a mathematical or physical 
character, the other (4) those of a blologicil character ; that the 
papers m each series form a yearly volume, paged contnoously 
(though issued in parts if the Secretaries fi id it convenient), but 
that each paper be also published separatel in paper covers as 
soon as it is ready for publication ; and that Fellows have the 
optión of receiving one or both of the yeatly volumgs, or, should 
they piefer it, each separate paper of ersilfr or both series, or the 
whole of one series and any separate paper of the other series, 
immediately on publication. These resolutions are to take effect 
with the volume for the present year, pi 


A COMMITTEE, lately appointed by the College of Physicians 
of Edinburgh, has reported in favour of ithe establishment and 
marmtenance, by the College, of a laboratory for the prosecution 
of original research, The Committee proposes that the College 
shall vote from its capital rooo/. for the establishment of this 
laboratory, and, year by year, a sum not: exceeding a third of 
the clear surplus of annual income over annual expenditure for 
its maintenance, including the payment of. salaries The super- 
intendent, it is thought, should devote huj time wholly to the 
direction and prosecution of scientific reseprch in the laboratory ; 
and it is suggested that an assistant enced in microscopic 
work should be engaged to reside on the piémises. The Commit- 
- tee ls of opinion that the laborafory should be open without fee 
to Fellows of the Collega to members, ai to any h&ntiate, 


medical man, or investigntor who may, by testifnonial or other- 
wise, be able to show that he is a fit person to use the laboratory 
for purposes of scientific research. — Moreover, the Committee 
recommends that, if there should be sufficient funds after pay- 
ment of expenses, a medal and money-prize (not exceeding 
twenty guineas) should be offered for original work. It is under- 
stood that this admirable scheme will be adopted, and we may 
hope that the example set bp the Edinburgh College will soon 
be followed by the English College of Surgeons and College 
of Physicians, ee 

A CORRESPONDENT writes to us from Tashkend that on 
November 29 last, at 9.12 aen , a violent shock of earthquake 
was felt there, accompaniedeby a great noisg like thynder. 
The people were much fnghtened, and the majority of the 
buildings were more or less injured. Light shocks were felt* 
also on December 3, and on January 9 and 16. 


Ox the 15th of January last there was in some paits of Japan : 
the most severe earthquake that has been experienced there 
since February 22, 1880. It fetched down a number of chimneys 
and parts of roofs in Yokohama, but in Tokio (eighteen miles 
distant) it pnly broke a few vases and „created alarm Tho im- 
portant and peculiar feature of the disturbance was that it 
had & long perlodeand large amplitude. At the Imperial 
Observatory at Tokio, where a number of ''Gray-Milne 
seismographs” are employed, the pointers of the instrament 
were seen to move for nearly ten minutes. We learn from the 
Japan Gas tle that the disturbance was felt at Tokio at 6h. 51m. 
595. p.m., commencing in a series of small waves. The greatest 
horizontal movement was 19:2 mm. (about ł} inch) The time 
taken to describe the largest wave was 2'3 seconds. The 
vertical motion had a range of 5'5 mm. (about } inch), and : 
its period was ‘8 seconds. Altogether there were 6c distinct 
waves, and the maximum velocity with which the earth moved 
to and fro was 26 mm., or about I inch per second. At 
Tokio people felt the motion as if they had been on a slowly- 
moving floating pler, and m many cases it provoked a sensa- e 
tion of nausea, The general distribution of destruction s 
Yokohama was similar to thet which took place in 1880, The 
Fean Gaseie, however, points out that many chimnegs tand- 
ing on ground which in 1880 suffered severely were this time 
uninjured. This "anomaly," it thinks, may be explained by 
the fact that the owners of these chimneys took advantage of the 
experience they gained in 1880, and rebuilt their chimneys with 
a special view to their safety. 

Tue Right Hon. G. Sclater Booth, M.P., has accepted the 
Presidentship of the Congress of‘ the Sanitary Institute of Great 
Britain, to be held at Bolton in September next. 


ON March 6 a century will have elapsed since the birth ef the " 
celebrated optician, Joseph von Fraunhofer, at Stiaubung, in 
Lower Bavaria Preperatops are being made in Munich for 
the due celebration of the day. è 


In the eleventh annual Report of the President of 
the Johns Hopkins University, Baltimore, Dr. Gilman 
is able to give a very satifncory account of the progress” 
madè by the institution since its establishment in 1876. 
Much of its success, he thinks, is due to the system 
of Fellowships. Every year twenty young men who have 
given evidence of their attainments and of intellectual promise 
are selected by théanthorities as Fellows, and are encouraged to 
devote all their time to the study of some branch of knowledge 
in which they have already shown proficiency. During the first 
ten years this honour has been, bestowed upon 130 persons. 
Their names and the stations tó which they have been called 
have been frequently printed, and Dr. Gilman says a scrutiny of 
the list will show that it contains the names of many excellent 
scholars, Whilf resident at the Unfversity, the Bellows are 
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recognised as holding an intermediate position between the 
Faculty and the great body of pupils. They are efficient mem- 
bers of the various literary and scientihc associations, and 
occasionally give lectures on topics whici they have specially 
Kkudied. 

A NEW quarterly journal, to be enctled tle American Four- 
nal of Psychology, will soon be ised. Dr. G. Stanley Hall, 
Professor of Psychology and Pedagogics in the Johns Hopkins 
University, will be the editor. E Joxrmal will contain 
onginal oontributons of a scientific ; and articles of 
unusual importance will be translated from other languages, or 
even reprinted from other Englisl and Anerican publication s, 
in fu or in abstract, if not gentrally acc-mible. An attempt 
e Will be made in each number to give a ccnspectus of the more 
* important psychological literature of th» preceding three months, 
and to review significant books, bad a3 well as good. 

A SCIENTIFIC and industrial Exh“bition will be opened at 
Ekaterineburg in May next. The mimng industries of the 
Ural Mountains will be well represented. Special interest will 
attach to the department of ethnography, as it has been arranged 
that there shall be in éhe Exhibition a number of families 
belonging to semi-barberous tribes of the Ural Mountains and 
Siberia. Their dwellings will be exactly Hike those in which 
they usually live, and they will have with them the weapons and 
implements used by them in hunting and fishing. Another 
important element will be a collection cf ancient objects in 
stone, bone, clay, and metal, found in Sibera and among the 
Ural Mountains. These objects have never beíoie been 
publicly exhibited. 

A CAUCASIAN Agricultural Exhibition will be held next year 
in Tiflis, Products of the animal, vege:able, and mineral 
kingdoms will be exhibited. 


FISH-HATCHING operations have begun at the Buckland 
Museum, where consignments of troct ow, presented by Sir 


e James Maitland, have been lald down in the incubating appar- 


tus used by the late Mr. Frank Buckland. The system upon 
which the ova are hatched at the Museum is that known as the 
“oyerflay,” the water parsing over the eggs. which are placed 
in slMe boxes ined with gravel. The cew sy:tem is caMed the 
' underflow," the water passing underneath tke eggs, which are 
deposited in perforated zinc trays without g-uyel Much diver- 
sity of ppinion exists as to the efficacy of the two systems. 

Tue other day some workmen, while removing brickwork 
thet had surrounded a tank in the late South Kensington 
Aquarium, found ten eels secreted in a crevice of the masonry, 
which was perfectly dry. The tank had been 1emoved eighteen 


e days before, when the Aquarium was dismantled, so thet the 


fish Must have been without water during the whole of that 
ume. When placed in water they appeared to have been in no 
way injured by their terrestrial experience. 

IN the debart on the appropriatuwons ior the support of the 
U.S. Coast Survey, the Senate, according tc "riesce, pared the 


: items down in a parsimonious spirit. Aftervurds the Senate 


" Appropriations Conmtnittee addiessed a letter to the Secretary of 
the Treasury, inquiring whether the esumates as submitte? by 
the Superintendent of the Coast Survey were satisfactory to that 
Department. The answer was that they were perfectly satis- 
factoiy, and a communication from the Superintendent of the 
Coast Survey was submitted, showing the for each item 
of expenditure, and the present condition of the service. '' From 
these communications,” wrote the Secretary,  .t appears that the 
estimates made provision for the efücien- and economical prose- 
cution of the Survey during the ensuing yem; it also appeas 
that the provision made by the House Bill wil not secure such 
result Consequently the arrangement mad> » not satisfactory 
to this Department.” 


WE lean Italy thal the idea of boring a tunnel between 
the peninsula and Sicily hes been revived. The estimated cost 
is saad to be sezerty-one millions of francs, and the time required 
for completing the work would be from fqpr to mx years. It 
1$ stated that the depth af the sea is 160 motges. 


THE number of foreigners at present residing ın France, and 
settled there, is 1,115,214, against 37,103,689 Frenchmen. 
The parts of F-arce in which the foreigners are most numerous 
are of course th= frontier departments, those of the Nord, Alpes 
Maritimes, Var, Bouches du Rhóne, &c. In the Seine Depart- 
ment there are 213,523 foreigners ; in the Nord 305,524, most 
of whom are Belgians. 


OYSTER-PRODUCTION, although carred on to a large extent 
in France, is not yet a profitable investment. The reason is that 
the rates for transportation from the oyster-beds are too high. 
In Auray, for instance, oysters are worth nine francs per thousand; 
in Pans they cost more than fifty francs. An attempt is being 
made to secure -ransportation at less cost. a 

A MOVEMENT is on foot ia the North Sea towns of Germany for 
promoting oyster-culture along the coast, suppoited by Gorern- 
ment grants. At present there are fifty-one banks in the North 
Sea, vix, twenty-six at Fand, Romó, and Sylt, and twenty five at 
Fohr, Amram, and Hallingerne. In the Baltic, on the other 
hand, all attempts at oyster-culture have failed. ‘‘ Holstein” or 
“ Flensburg” oystera—considered the gest in Germany—are 
really English cr Dutch. Ail the German oyster-banks are the 
property of the State, and leased to private individuals. 


WE regiet to announce the death of Dr. Walfried Marx, Pro- 
fessor of Descr-ptive Geometry at the Technical High School at 
Munich. He c ed on February 1o. 


THE first International Horticultural Exhibition will be held. 
at Dresden on May 7. 


HERE is a caze 19 which even a little knowledge of physics 
would not have >een out of place. A Man was summoned for 
making use of the communication between passengers and guard 
without reasonasle and saffiment cause. Being in a third-class 
compartment al-ne, he was frightened by the singing noise of 
his foot-warmer, ccused by the contrachon of metal due to the 
reduction of temperature Thinking it an infernal machine, he 
immediately threw it out of the window, and; not content mth 
this drastic proceeding, he incontinently proceeded to stop the 
train by using the excellent mode of communicating with the 
guard and engme-driver which exists on the South-Eastern Rail- 
way. A little more science and a little less energy would have 
saved everybody a little trouble, but as his dena Ades was as 
obvious as his ignorance, the magishate dismissed him with a 
caution. The rmg-s might, perhaps, have done some good 
if he had told the man what happens when an ordinary kettle is 
filled with ordinary water and placed on an ordinary fire. ` 

IN a recent number, Science referred to a supposition that “it 
is change of diet wich is the most potent remote cause of con- 
sumption among the Incigns.” Mr. H. C. Wyman, of Detroit, 
writes to that joxrnal that, in bis opinion, another cause is change 
change of dress “If,” says Mr. Wyman, ''a live rabbit be 
dipped in a solu- on of glue, so as to cover its body with a coat- 
ing impeivious tc air, itis surprising how quickly the frequency 
of the iespiratorr movements increases, showing that the work 
of the lungs is increased by depriving the skin of free access to 
the mir. The -rocess of civilisation has a somewhat similar 

etffect upon the Fndian, thocgh to a less degree. One of the 
first lessons in the eToit to civile him teaches him to envelop 
himself in clothirg of a kind that tems to impede and impair 
the rformal actioz. of the skin, the pores of which are organs of 
excretiog—a mechanism by which morbid and waste material 
may be thrown oat of the system, Deprived of the assistance 
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affordedfunder previous conditions by the ski 
lungs ts greatly incresbed, rendering them pé 


to bronchitis end pneumonia—ailments which 
forerunners of consumption. If we accept thi 


they make the lung sultable habitation for] 


culasis.” Mr, Wyman contends that, in the 
races, the liability to consumption from over: 
been tempered by hundreds of generations ofi 


ated to the use of clothing. 


IM the Report of the U S. Geological Surve 


total value of 159,019,596 dollars. An incres 


production of coke, natural gas, gold, silver, 
silver, nickel, aluminium, lime, selt, cem 
manganese, and cobalt oxide, while the 
petroleum, @ig-iron, lead, precious stones, 
decreased. According to the Report, it is 
total outpat of 1886 was much greater the! 


even larger than that of 1882. e 


We have recerved the Ammsaire for 188 
Royale des Sclences, des Lettres, et des Bean 
It contains a full account of the organisatio: 


and of the means by which it seeks to enconrgg 


ture, and art. Among the biographical 
.the late Francois Lenormant and Edouard 


AN illustrated work, entitled ‘Les Civili 


by Dr. Gustave Le Bon, is being issued | 
Firmin-Didot et Cle. Dr. Gustave Le B 
work on “La Civilisation des Arabes." . |! 
THE Calender of the Imperial Universi 
carrent year, which we have just received, 
tion, for it ls the first that has been issued 


tion of the well-known College of Enginge: 


versity of Tokio into the single institution w 
University. This incorporation was 
several organic changes, one of which ıs the 
tion of Europeans from the teaching s 
taken by Japanese. . To understand the 
m this respect, it 1. necessary to remem 
years ago all the professors in the br": 
and nearly all m the University, were ü 
mination of the Calendar shows how the ne 


in this reepect. By the Imperial decree, whi 


the jnstitution, the Council of Professors 
generally look after the interests of the U 
its Colleges. There is not a singlf Wate 
Councillors, In the Law College, three k 
fessors and lecturers are Westerns ; in the 
of thirty-four professors and assistants, 
peans ;*there are three Europeans amo 
femsors and assistants in the Faculty of E 


t 


teaching now, there were six Europeans fiye 
only to be expected that ultimately the Ja 
their own men ready to tako the places fs 
. They had at vast expense sent abroad large: 
ta be educated for the various professio: 
Ameca, who, on their returnewere comp 
countrymen ; and in looking down the 

fessors we see that most of have 
other qualifications. They come from 
French, British; and American University, 








nithe work of the 














































orked- lungs has 


mtions de l'Inde," 


weekly parts by 
the author of a 


i 


, NATURE 


* 


401 











$ 


have taken high honours. They may therefore È presumed to 
be competent for the work which they have undertaken, and 
there is no special reason to believe that tho step taken by the 
Minister of Public Instruction in placing the higher education ` 
. of the country in the hands of his countrymen is premature. Be 
this as it may, it is clear that the day of Europeans in Japanese 
education is pest, and this fact is only emphasised by the few 
familiar names amongst a hos? of unfamiliar ones ın the Ust of the 
University. Moreover, even where there are one or two foreign 
professors, the direction iv all in Japanese hands. The Director 
and thé chief Professor in every Faculty are Japanese, so that 
if the individuals are fewer ignumber, the funchons and status 
of each one remaining have ajso diminished. Time alone 
show whether the experlment—for undoubtedly the Imperial 
University is at present in the experimental stage—will*be suc- e 
cessful or not. He would be a bold man who, for example, 
prophesied that the Faculty of Engineering in the new * 
University will maintain the high positon won for the 
old Imperial College of Engmeering in the world of 
science by a body of brilliant European professors some 
of whom are now in the front rank at home. In the 
Calendar there is certainly evidence*of much activity. An 
Astronomical Observatory has been fitted up for the instruction of 
the students; there fs also a Seismological Observatory, with 
horizontal pendolum‘and vertical-motion selsmographs. By the 
aid of a complete set of these instruments now 1n the Observa- 
tory, it is possible to measure earth-movements of different 
grades of magnitude. In addition, a system of telegraphic com- 
munication with different parts of ‘the city extends the mes of 
observation. A Botanic Garden and a small Marine Bhlogical 
Laboratory are likewife attached to the Sclence Department. 


will 


THE additions to the Zoological Society's Gardens during the 


past week include a Green Monkey (Cercopithecus callitrichtss 9 ) 
from West Africa, presented by Mr. Julius Wilson ; & Secretary 
Vulture (Serpentarixs reptilsvorus) from South Africa, presented — , 
by Capt. Larmer, s.s. Zrejan ; a Crowned Hawk Eagle (Spie- a 
artus cerexa/ss) from Natal, p 
F.Z.S.; a Spotted Eagle Owl (Bubo maculosa) from South 
Se by Mr. H. Justice; a Bradlian 

(Le jamaicai) from Brazil, presented by Mr. W. G. e 
Gilmour ; two Crosabills (Zería cwrvirestris), British, presented 
by Mr. W. HL St. Quintin ; two White-fronted Lemurs (Lemur 
alhifrens) from Madagascar, deposited ; a —— Capuchin Cebus 
) from South America ; two Chimachima Milvagos (AMifeare 
ckimachima) from Brazil, purchased. 


ted by Colonel H. Bowkes, 


est 





periastro 
mean distance, = 0*":406 and 
ments do not, however, 


OUR ASTRONOMICAL COLUMN 
Tae BINARY STA 9 EQuULEI.—This close and rapid Binary, 


iod of between 


between 


1880 and I 


which was discovered in 1852 by M, O. Struve, and measured 
on a number of nights betwegn that time and 18 
by its discoverer to have a 
one of about 13 
observed the star 


was supposed 


T 

P and 7 years or 
ore recently, Mr.*Burnham, who 
3, concluded from an 
examination of all the measures that the period was about 10°8 
years. Itis therefore the most apid bingry now known. Ate 
the gequest of Prof. Glasenapp of 

lewsky (Astron, Nackr. No. 2771) bas compat 

ments from all tho available observations. e 
n passage to be 1892'03, with eccentricity = O'201I, 


od = 11:478 . These ele- 
the observed positiaciangles 


t Petersburg, Herr Wrub- 


ed a set of ele- 


finds the time of 


Y represent L 
y, and it îs desirable that the possessors of sufficiently 


rubl orbit + iai for 1887'24, politio: 


and distance = of- 


THx TEMPLE OBSERVATORY.—From the 


powerful telescopes should pay some attention to this very 

e| interesting object, especially at the present time, when the com- 

are about at their myo nin distance 
7 


. Her 
e = 204"'9, 


Report of Mr. 


| Sesbroke, hon&tary Curator of the Témple Observatory, Rugby, 


P’ 


9. 


e By, apparently, a printer's error, the index of 
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we leam thef daring 1886 Mr. Percy Smith continued the 
measurement: of positlon-angles nnd distances of double stars, 
88 sets of measures having been secured. These stars have been 
divided into three categmies for future re-megsurement, vir 
gapid binaries, to be observed every year ; slower binaries, to be 
Observed every 4 yoars ; and long per -period binaries, to be observed 
every 10 years, Mr. Seabroke himself hes continued the 
measurement of the motion of stars in the eee te oF 
spectroscope on the reflector, and has completed 100 sets o 
‘measures, These observations, together with on he poe 
anes for previous years, have been, published in the January 
number oF the Meiébby Notices. 


Discovery or A New Cons, 1887c (BARNARD 2).—A 
new comet was discovered on February 15 by eater Bamard; 
ee Terence. Tt was verf faint, and was rapidly 
Ina direction. At midnight (local e) its 
Rees ER yw 4m., Decl. 16? ro' S. 


PROBABLE NEW VARIABLE,— We learn from Circular No. 15 
of the Li Astronomical Society, that Mr, Backhouse 
finds 38 Andromeds to be pro vazigble within small limits, 
The observations yet obtained are msnfiicient to fix the period, 
which must, however, be short. It is possible that the ster is 
of the Algol type. , 

NAMES OF MINOR PLANETS.—Herr J. Palisa Mas named 
Minor Planet No. 256 Walpurgz. 


BaiGHTWxss AND Mass oF BINARY STAES.—The current 
number of the Oéservafery contains an article on this subject 
by Mr. W. H. S. Monck, in wluch he attempts to deduce 
the relative brilliancy of those binaries for which the orbits are 
best determined. that the mass of the companion- 
that hg ree lay o any two pun d , he shows 

the relative brilliancy of any two pairs bmaries may be 
the following farmula :— 


OQ 
where 4,7 E hola anon af gh n lead po 


tom which we recelve from the two pairs respectrvely ; 
P, Py for their periods ; se ee er ce ee 


is omitted 


in the formula in the DAE “Ado Hn rae Majons 
m" his rds of comparison, Mr. Monck the brilllancy of 
Lepoistyj'a) ; of Castor, 38°24 5 & Cygni, 35°52; of Situs, 
pays «a mæ, 2779 ; 6 (2) Eridani, 0720 ; anc 61 C ; 0°08, 
noteworthy that Prof. E. C. Pickering, in a paper which 
appeared in the Proceedings of the Americana Academy of Arts 
and Sciences, vol vili. No. I, obtnined very similar results for 
many & the same stars, but by & somewhat cifferent process. 
In both lists y Leonis figures at the head, followed by Castor 
and 5 C whilst the smallest values are found ‘for ? Eridani 
and 61 Cygni. The weak point in Mr. Monck’s computation 1s 
the assumption that the mass of the smaller star is comparatively 
insenmble ; the near equality in magnitude of many of the 
binarjes selected would seem to indicate that the assumption 
was not a safe one. Mr. Monck repeats Prof Pickering’s 
ee ee made 
nent of the bir&ry systems and some neigh- 
bodring HAS. iA t the ratio PEF anes oF he two com- 
ponents may be determined. It is io be hoped that some 
double-star observers may be induced to take up this mteresting 
subject, now that attention has again been called to its import- 
ance, The research might also pomitly supply us m some cases 
with & determination of the distance of the binary. . 


Tux LIVERPOOL ASTRONOMICAL SoCIXTY.— The Pernam- 
buco branch of this Society now numbers more than -eighty 
members, and has been accorded ismon to elect a local 
executive. The Emperor of Brari been flected a member 
of the Society. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 188% FEBRUARY 37—MARCH 5 
(FOR the reckoning of time the civil day, commencing at 
; Greenwich mean midnight, counting the hours on tó 24, 
VENIRET 


[ Fed. 24, 1887 
-At Greenwich on February 27 e T 
Sun rises, 6h. 52m. ; souths, 12h. 12m. acre 17h.^34m. 3 
T on meridian, 8° 21' S. : Time at Sunset, 
3m. 
Moon (at crine ) rises? 8h. fo om nh 
I5h. 30m. ; sets, 22h. a1m lecl. on meridian QTGN 
Planet Rims Souths Sets Dea cu aridis 
E. n. h. m. m. è 
Mercury .. 717 13 I3 -.. I9 I 36 S. 
Venus... .. t 34 13 31 ... 1g 12338. 
Mom... .. t e I3 I e 18 43 4 I1 8. 
Jupiter... . az a æ. 349 .. 850 .. I2 88. 
Saturn... .. I2 3D '2039 .. A44AB8* .. aa ag NL 
* that the ta that of the the 
eee rising procoding anecing usd setting 
Occultatic1s of Stars ky the Moon (visible at Greenwich) 
March Btar Mag. Dimp. Reap. cci 
h. m. h. m. o ME 
2... Aldebcar  .. 1 .. 17 47 .. 18 182 210 
4... 130 Tari seer Oi Sax, JB 30 5. 2 æ 43 25 
March h. : 
3. 3 .. Mercn-y at least distance from the Sun. 
Gy sah EI age Mercury atgreatešt ee fom tho San, 
18° east. 
5 .. I4 .. Batum in conjunction with and 3° 29' north 
of the Moon. 
Variabs Stars 
Star RA Dec e : 
h m PEE. h. m. 
U Cephei O 3273 .. 81 IG.N. .. Mar. 2, I9 57-m 
Algol .. .. =. 3 Oo'$..40 31 N. ... Feb. 28, 2 54 m 
Mar. 2,23 43 m 
U MonocerotE .. 7 254... 9 33 S. =.. Feb. 28, m 
T Canis Mina-fs.. 411 a IL 59 N. ... ,, 28, A 
S Cancri .. . 3735 ...19 26 N. ... Mar. 2, 23 a6 m 
R Leonis .. 9 41:55 .. IL 57N... 5, 4 . 
U Virginis ... ..1245'4.. 6 ION... , 5, m 
wW inis .. I3 2032.. 2485... ,, 4 0 Om 
S —. I4 19:3... 54 ION... , 2, Ad 
3Libre . 14549... 8 48e... 5 3% OF 
U Corone . - 15 13:6... 32 4N. .. Feb. 27, 21 2 
U Ophiuchi 17 10°38... 1 20N. ... Mar. 3, I 8 
: and at intervals of 20 8 
W Sagittarii 17 573 .29 35 S. ..Mar 3, 4 Om 
R Seati — .. ..18 415... 5 S08. .. , 3v M 
B Lyræ. .. 18 459.. 33 14N.... 5, ,20 .0 M 
R Lyre 18 519... 43 48 N. ... Feb. M 
8 Cephei 32 250 ...57 50N.... Mar. 2,23 0 M 
AI uogoms maximum ; s minimum, 
Metror-SAomers 


i the m=teor-showers of the season are the two follow- , 
— car à Virgims, R.A. 192° Decl. 1°N ; near ¢ Sagittarii, 
R.A. 280°, Decl r7^ S. The latter radiant gives very swift 
streak-bearing necears. . 

. 





GEOGKAPHICAL NOTES 


Two letters nave been recetved in Vienna from Dr. O. Lenz, 
dated, one from Laks ylka in tember, and the other 
from the Rive Chiré in ber. ee pe the 
Austrian Expe-ition has taken an unexpected route to east 
D When Lenz and Lis companions left Kasonge, on the 


Congo, 3n June 30, they made for Tanganyika, arriving 
i Hore's station an the west shore on August 7. Crossing 
to Uji, Dr. Lenr found that it was im leto proceed north- 
to the A bert Nyanza and Emin Pasha, on account of the 
Arab raids and th= state of things in Uganda Instead, there- 
fore, of proceeding eastwards to Zanzibar, he travelled, by ee 
apparently, to ths south end of Lake Tanganyika, alo 
Stevenson road to Lake Nyassa, down that lake to the 
and thence by tke Zambesi to mene. The two letters 
ewill be published n the next num of the Aire of the 
Vienne ‘Society, and will doubtless @ontain a deal of 
information of _nterest. e 


Trppop Tie, abort whom we have heard so much recently in 
connection witt the Emin Pasha expedition, seefbs to be rather 
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part een eee rere | midst of his ivory 
.raids to attend to the interests of science |] He recently camo 
upon a remarkable Kibe on te ee heinorth of Nyangwé, 
o do a great deal of work in copper, and[whose inlaid work 
in thet metal is of a highly artistic charac 
specimena -to an friend at Zenzibat, who has t 
with him to fhis country. . Still more interesting is the 
covery by Ti among the same peobl$, of what may be 
. regarded as first steps towards a currency. Spears are 
naturally among the most valdable articles| Which such a le 


He sent several 


and, as a maiter of fact, the value of everything is oned 
by thes in dens of spear Not only so, but they have actually 
reached the stago of a côntentiónal 7) . Enormous speer- 
heads of very thin copper. are made, some |six feet in length, 
which are passed from hand to hand, just ak penk-notes are with 
us. These spears, for example, in the pusgchase of ivory, are 


valued,at 4200—their intrinsic value being 
ce. o are to know that a specimen is likely to be 
ted in the British M Readelf of Schweinfurth's 
“Heart of Africa? will remember that anlogg thc Niam-Niams 
hoes are used for a similar purpose, only aft a reverse fashion ; 
tiny hoes, what we should call SS in common use as 


probably not so many 


money. e : 
of Puerswawm: 


THE piincipel article in the new numb 
ar dina id isa summary of the journe}{across Africa from 
Mossamedes to Quillimane, by the Portuguese travellers, MM. 


Capello and Ivens in 1884-85. The most!vgluable geographical 
work accomplished by the travellers was thd exploration of the 
interesting region lying between the Uppen|Zambesi and Lake 
fu ins The important north-east tributary of the Zambesi, 
the mpo, was traced to its source in thibjclosest proximity to 
theaouross cfthe Lialia, one af the moat init ant contributorles 
to the Congo. From herea was made eastwards and south- 
wards, across the head-waters of many affluents of the Zambesi, 
until that river was reached about 16°Sifand 29 E. MM. 
Capello and Ivens took very numerous astrünomical and meteoro- 
as observations 
‘ve tive of the journey, 

ust 





erica, mainly ii and Bolivia. 


PROP sads to the pr aj of the Itallan Geo- 
i jety for December 1I mportent paper o 
emigration, which he' divides i two categories— 
t and temporary. The latter, which is essentially of a 
periodical chaiacter, varies from 80,000 to O9, 000 persons yearly, 
and consists chiefly of stonemasons, brickleyers, navvies, and 
other day-labourers from the northern pidiinces of Pledmont, 
Lombardy, and “Venice, who seek casual] pmplo t on the 
public works in Austria, France, Germany] Swi , Corsica, 
and elsewhere. They generally leave thei | homes in the spring, 
returning with their eainings towards the|close of autumn, and 
enjoy the reputation of sober, steady, intelligent workmen. The 
permanent movement, which alone constituies emigration pro 
perly so called, has already risen during [tbe last twenty years 
less than 20,000 to about 80,000 annuglly, and is directed 
froin the.same northern, provinces, and frof ia and parts of 
Naples, almost exclusively to the, Aqgentme States and some 
other parts of the New World. ‘The emigrants, who sail either 
i y from Genoa, Naples, and Palermo,)or from the French 
deii the Bordeaux, end Haye, comprise between 
and 8o per cent. of male adults, the smàl] minority consisting 
of women and chidren, They represent}itrarly all social con- 
ditions, the peasent class, however, largely predominating in 
South America. For the year 1885 the retiuns show 57,827 to 
the Argentine Republic ; 192485 to the y 
to Brani; and 1477 to ; 
leave their native land and settle 
desire to better their fortunes, and the r 
friends and relatives who have prospered|in their new homes 
across the Atlantic. Very few ever return/!té reside permanently 
in the mother country. k j E 


Tue Germans are losing no time idi 
acquainted with the section $f New 









making themselves 
which they have 


annexed. The Empress Augusta River; to the westerit 
of the German t jtory, was 4 tly navigated by 
Admiral von Schlemits and Df. Schrader,|ip the steamer Oike, 


for a distance of 224 miles. It being th season? the river 
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was too shallow for further navigation by tho steamer. The 
ship's steam-lannch, however, proceeded 112 miles further, toa 
situated in 4 a ing from the 





—— 


oe 


ON THE CONSTITUTION OF THE NITRO- 
GENOUS ORGANK MATTER OF SOILS 


non-nitrogenous humic acids, the nitrogeno organic bodies 
present in soil have been scarcely ‘at investigated. The 
agricultural chemist has indeed not unfrequently spoken and 
written as if such investigation was superflucus, holding that the 
nitrogenous ic bodies contamed in humus were not capable 
of serving as food for farm crops until they had undergone a 


further into emmonia, and finelly into mtric and. A 
valuable paper, '' wi ueri arotés de la terre végétale," 
by Berthelot and which appeared in the Comptes 


rendus of December 6, has called attention to this neglected 


subject, and has done much to clear up our ideas 
pales d the constitution of the nitrogenous organic matter 
contai in soils, Like many other -making treatises, 
the paper in question brings forward facts which have, in part, 
been already established by earlier investigators ; in no 
earlier inves ion, as fares I am a the facts ap- 

in such a stri aspect, nor have the cohclusions which 


ow from them been clearly set forth. 
Berthelot and André conclüde that the nitrogenous matter of 
soils is mainly. co of insoluble amides ;! these amides 
are decom le by the action of acids, alkalies, and to a less 
extent by water, into ammonia and soluble amides (amido-acids), 
in the same manner as other bodies of the same class with which 
the chemist is already quite-familar. The behaviour of soile 
i es the main facts on which tke 
French cheni sts pase their usions. penu that n 
a soil tolerably rich ın nitrogen (0°174 cent.) is tregted yi 
dilutethydrochloric acid, a quantity af monte m fonnd ih the 
solution, which is greater as the strength of the acid is in- 
creased, as the time of its action is lengthened, and especially 
as the temperature is raised ; two hour produces, in 
fact, with various of acid, four, frve, six mes as 
much ammonia as five "action inthe cold. Besides ammonia, 
there is found in.the add solution a considerable quantity of 
some re pen organic body, the amount of which rises and 
falls with the quantity of the ammonia, In cases in which the 
action of the acid was carried farthest, tbe nitrogen of the 


soluble organic body bore to the nitrogen of the ammonia a e 


proportion of about 3 to 1. The extent to which the rftroge- 
nous matter of the soil was attacked by the hydrochloric acid 
was very considerable ; bo 200 grammes of soil for two hours 
with 400 cubic centimetres of water, and 100 cubic centimetres of 
strong hydrochloric acid, resulted in the solution of 31'8 per 
cent. of the soil nitrogen, and the conversion of 7°1 per cent. of 
it into ammonia. The nature.of the ni ous organic matter 
found in solution in the hydrochloric acid has apperen 
been particularly investigated by Berthelot end André, but the 
ibis reaction 1s so charicteriste of the splitting up of an amide 
that their view of the constitution of this body becomes highly 

probable. 
Investigations earlier than those of Berthelot had shown that 
hydrochloric abv dissolves nitrogenous matter from the soul. 
has pointed out that this solution contains a nitrogenous 


7 precipitable by phoebe ner acid. The nitrogen and 
carbon in precipitate a relation of about 1 to 6'2. My 
owg experiments show that a nitrogenous body itable 
by phospho-tungstic acid is extracted from so by a cold 

1 The ò of amides In sod was inferred & W. Johnsor 
(How Crops Food,” p. ar o I with cote Oa 
were then acquaipted. » E 


tly nob , 


TN place, accom 
e. 
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solution c carbonate. We may hape that, before long, | miracula minutesime ab hoc viro accuratissime examinawtur, abi 
further light will be thrown on the constitution of these bodies. 


The action of alkalies on soil is quite in grcordance with the 
asum ae a crt oF aM ch. Sala dad eat 
[wis cat us showed that the agricultural operation o 
liming tiu the producion of amio It has re- 

by and others, that a solution of 
soda, even in the cold, develops & notable amount of ammonia 


fn soil, w at & high temperature the a-tion becomes very 
ribeira 


Nor are facts wanting which seem to exhibit the actual syn- 
thesis of amides from ammonia and bupic acids. Knop long 
ago observed that when was treated with ammonia the 


eallowed*to ferment, a great disappearance 
ied by a gain of 35 to 63 percent. in the 


nitrogen. ammonia had in this case clearly united with 
some of the organic compounds t. 

The view of the constitution of the ous matter of the 
soil which has been now brought forward , we think, prove 


mineral matters with which E Denai © arii 
to be a fact by ph it not equally follow 
the insoluble es of e soll are slip attacked by tho acid 


` root-sap? We know not 


the properties af the soluble amides 
which result from the 


n of acids on therinsoluble amides of 


tion of 
would 





UNIVERSITY AND EDUCATIONAL 
"me INTELLIGENCE 
CAMPRIDGE.— The following is the speech delivered by the 


praesentes interfuimus. Hodie vero e Collegii illius professoribus 
unum revera praeeentem videmus, virum et suo et patris et Collegii 


sui ine nobis dilectum. Donec Alpium inter culmina ingentes 
illae iei moles r paullatim descendunt, tam diu patris 
illius nomen superates vivet, 


qm, m Republica non magna natus, 
Rempublicam murum us cee eek pertcipem, expertus 
acilicet vetera ule verbe quam vera essent : — ta 
“Omne solum forti patria est, ut piscibus or, 
. Ut volucri vacuo quicquid in orbe patet.” 
* Filii vero famam pejre tanto non indi quibus potissimum 
verbis exsequi potero? Utinam tu hod adesmes:— e 
O testudinis aureae 


i Dulcem quae strepitum, Piel, temperas ; 


O mutis quoque ae 

: onature cycni, si smm. e 
Atqui Musa ila vocata non audit ; ita tacet; virumque 
raeconio altiore dignum sermone laudandum relinquit. 
utcunque possumus, virum libenter luudamus, qui, cum 
ingenii sui ope aeris thesuurum tem invenimet, Ácadergiam 
suam: divitiarum guarutr ampli ornavit, indice me (insusur- 
rare mihi videtur Hératius] ludice me, “mon sordidus anctor 
naturae verique.” d autem de vivano :llo dicam, aeqgnoris 
Atlantici prope marginem Yterlorem condito, ubj maris immensi 


oceani ipsius e penetralibus profundis rerum. naturae veritas ipsa 
audacter ? Satis erit hodie de veritate illa dicere 
quod olim de orum virtute dictum est :— 

; '* Merses profundo ; pulchrior ęyenit.” 

Indefessum, ALSXANDRU M_AGABSIZ, 


E 





SCIENTIFIC SERIALS 

THE Qwartely 7. of MOM Science, January.— 
The anatomy a tke ian coral by G. C. Bourne 
(plates xxii. tp axr.). i visit to Suda (n 
atoll Tying in 7° zi ich extended 
from the middle S 


y specimens 

, or an example of the nurse-stock. It is 
ed that the time of the year was the cause of this; the 
NU rile the search had to be was also 
for such in i The name “ mesogloca,” 

suggested by Prof. Lankester, is used to denote the. wuppurung 
lamine of Coelenterata : the only seeming objection to the name 
is that jt is th= name af a well-known genus of. Alge.—On 


abstracting, bu i 
that the early Ske se of the skeleton is described up to the 
stage where Prof. 


con ught about by 

of a kicrococcus which differs from that described by 
Prot W. Leube, inasmuch as it liquefies e. Though about. 
twenty differen- crganimms were isolated from one sample of 

Ue, ouly this one acted s0.—Notes on Mm 
m ology, No. 10; on sere symbiotic 
Fuera Desc Rid acd erbe ter (plate xxx.). 
Discusses the -iews of Vogt and Yung as to the Sacculi of 
Antedon being symbiotic and considers these views’ as 

y not proven; am opinion which Perner seems by 
intuition: to heve already ascribed to him.— The function of 
nettle-cells, by Dr. R. von Lendenfeld (plate xir). The 


plasmotic contractie coat af the cnidoblastis incited toaction by the ' 
dome n ids 


cnidocil : the acimal ean contral this action. — 
of using the ant ine dyes for staining Bacteria, by.E. H. Hankin. 
ID ons of the strtctcre and life-history of 
infestans, by Prof. H. Marshall Ward (plates xxxi. and xixii.).— 
On the formation and liberation of the roospores.in the Sapro- 
legnies, .by Dr. Marcus M. Hartog. : 

THE Yoxrna” ef Botawy for Januaiy is chiefly occupied by a 
biographical noire of the late Dr. H. F. Hance, of Whampos.— 
In the number for February, Dr. Richard Spruce describes and 
figures a Hepatica' new to science, to which he 
gives the name Zeenen Holt ; Mr. Alfred F -contindes his 
notes on'the genus Zeaweperon ;and Mr. J G. er commences 
a syno of th= six genera_Sodsroa, Caraguata, Schl 
Gi 7 E and Tienda, which make up the tribe 
Tillandsiese of the maturel arder Bromeliacest. * 

Bulletin de FAcad/mic Royale de Belgigns, December 1886.— 
Determination of -he relative to the member of 
the double star 3 1516 of Struve, by L. de Ball. 
observations the chief star of this 


ew me 


group 
Ee movement in a stmight line Herde i gui its com- 


on, with which $ had no physical connection. By means 
of a Comte refzactor the author followed the relative dis- 
placements of the two stars, and has determined a periodicity,’ 
the effect of the retafive parallax, which he finds to be 
. . 


í O**c91 +e0"'or3, 2 
«nd the distances « m 
t ' o^ r12- o*-o10. 
e 
From these elenents he determifes an absolute parallax o” ‘104, 
with 2 mean ero 0" 008, corresponding to a distance which 


e 


i 


iooMgiae indagatorem 


D 
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would take 31 years to traverse. —N ote; 


platina mirrors, by Edm. Van 
confirm the anthor's previous conclusions. re 
ü cy of these mirrors, the light 
itself, but through the interstices left Hsiyeen the 
deposited on the p asp by Paul L 
—On the instabilitf of equilibrium of thd;: 





liqud, second by G. 





PoR Io Aa pe Aeron E to & given 
2 


portant an 





Spy, on the banks 


uaternary deposits of și limos: 
the Ornean, in the provinces 
haman remaina, which camie to lig g 
last present remarkable points 

of the oldest yet discovered Palæolithic 


the Neanderthal and Canstedt skulls, 
close that the strikingly simian features of 


perfectly and characteristic of t 


inhabitants of Western and Central Europe. Paice teal 
i ¢ and low), 
Ealick hol 


the Spy men is decided! 


of 
with index 70; other is sub-pl; 
with i 74°80. fron 


ing, and the upper alveolar 
ous, while tha chin is ‘ber slightly debelo] 


and 
th 
rapidly than that of even the 


tal bone is 


lowest Papuan. 


1886, contains an enumeration and descri 
remains 


found in tombe at 
were often in bad 


modem; among others the 
with leeks 


species of Edl yrus, a aus of Composite belonging ex- 
usively to C land Peru. The author ingu the species 


Dra-Abu'n-N 
preservation, 


ancient 
garlic (Alkin 





Aubel x 


ing, not 














spocies, three of which are figured on plate iH# The fourth 
(Frullania chilcootiensis) is extremely small, only a few mili- 


metres inl dors: ound iaden in eee 
bark of the —Com ve anatomy of leaf of the 
family Ohanes, by E. This is a laborious investiga- 


tion of minute details of the anatomy of Mpeg 7 
of which is apperently no new view as to 

members of the family, bat rather the recognition of microscopic 
diagnostic characters.—Dr. Goirich, on the botanical results of 
the expedition of Flegel to the Niger-Binué.—Note ona recently» 
disclosed Pliocene flora in the bourhood of Frankfart/a/ ML, 
by Dr. H. Th. Geyler.-bstracts of papers published else 
whore. 


Nueve Giornale Botanico Italians, January 1887.—Signor A. 
Piccone continues his observatigns on the pled by pano- 
phagous fahes M the dimembitton of Alpe. fish 
peers to be by far the most effective in this direction in Bex 
L.—Dr. F. Tasi contributes an elaborate paper on 


and in plants. Among the general con- 
discus ici Ho autor ba arrived, the more important are 


presence of a animal which has never yet been detected 
either in the air or in the soil of the infected but to & 
deterioration of the blood-corpuscles directly or caused 


by the action of a pathological ferment of quite a different - 


nature. He Rue d concludes that the malaria 
Tommasi-Crudeli in 1879 is tho true* 
canse of marth-ferer.—On the objective by L 
Respighi The author claims the honour having fing 
im 


Although the important m cation made by him is commonly 
attributed to Secchi, he shows conclusively 


Rivista Scienti, Industriale, January 15.—Electricity deve 
eloped “with the ion of fogs® and clouds, Prof Luigi 
Palmieri Some electric recently V Ar ae 


meteorological stations of Naples and Vesuvius are appealed to 
in confirmation of the author's view that strong electric tensions 
in clear skies contantly indicate the near approach &f clouds 
e e 

a 


~ of Council on 
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fogs, and evenerain. Hence the strong tensions of atmospheric 


electricity so frequently signalled from the New York Observa- 
tory some days before the arrrval of storms and wet weather on 
the west coast of Europe. During thirty-six years of constant 
study, the author has recorded thousands of similar observations, 
4mhich have been overlooked by phyzicists dazzled by theories 
opposed to the natural conditions.— Further remarks on the 
question whether electricity is develcped during the condense- 
tion of aqueous vapour, by Prof. Costantino Rovelli In reply 
go the statements of Prof Magrini? the anthor points out that, 
although his own experiments may have their weak side, the 

rolonged and repeated observations of Prof. Palmieri cannot 
Bs refuted by merely negative proofs. 
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mined, and whether the anthors were able to est agy other 
formula which would express their 1esulgs. we C. v Boys 
remarked that th» tenacity being so much affected by- accidental 
cucumstances, such as rate of cooling, no such formula could be 


ed. Prof. Rucker referring to Quincke's ents, 
that the ecriace-tensions of metals culated trom them 
improbab-e. Aftersome further by the President, 


Prof. Ayrton, AIr. C. V. Boys, Prof. McLeod, and Mr. Gregory, 
the proceedings termina ted. 

Royal Mezeorclogical Society, Fe 
Ell, Premdert, in the chair. —The adjourned discussion on the 
Hon. R. Abercromby's paper on the identity of cloud forms all 
over the world, and on the general principles which their 


16.—Mr. W. 
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Physical Society, Febiunry r2—Annual General Mect- 
ing.—Prof. B. Stewart, F.R.S., President, in the chair.—In 
opening the proceedings the President regretted that in their 
Report the Council have to record the loss of one who took a 

nomunent pit in the proceedings of the Society, the late Dr. 
uthrie. It was, however, sati ory to learn that the appeal 
of the Guthrie Memoiial Committee, under the presidency of 
Prof. Huxley, had been generously responded to. The Council 
also learn with regret from Dr. E. A:kinson that owing to pres- 
sure of work he is unable to retain tha offiee of Treasurer to the 
Society, and desire to express their thanks to him for his past 
services. Prof. Rucker has consented to be nominated for the 
office thus rendeied vacant, and the Council believe that by his 
election the connection between the Society and the Normal 
School of Science (which is so demrable) be maintained. — 
The Report of the cil for the year 1886 was read and received, 
and the following gentlemen were elected Members of the Council 
for the presen yen :-— President : Dr. Balfour Stewart, F.R.S. ; 
Vice-Presidenis : Dr. E. Atkinson, P-of. W. E. Ayiton, F.R.S., 
Shelford Bidwell, F.R.S., Prof H. McLeod, F.R.S.; 
Secretaries: Prof A. W. Reinol&, F.R- S., Walter Baily ; 
Treasurer : Prof. A. W. Rucker, F.R.S.; Demonstrator: 
C. V. B ; other Members of Council: R. H. M. Bosan A 
W. H. Coffin, Conrad W. Cooke, Prof, G. Forbes, f 
F. Fuller, Prof. J. Perry, F.R.S., W. N. Shaw, Prof. S. P. 
Thompson, C. M. Whipple, C. R. Alder Wright, F R.S.— 
The President proposed the follo resolution: ‘‘ That at the 
end of Clause 11 of the By-laws, which seys, ‘ Every candidate 
for. admgssion into the Society shall be recammended by not less 
that three members, to two of whom he must be pessny 
known,’ there be added, ‘When a candidate living a isa 
member of a 1ecognised scientific Sonety, such mem ip may, 
subject to the approval of the Council, be held eqmvalent to 
the pessonal knowledge aforesaid.'" Theresolution was cairied, 
subject to confirmation by a ial general m to be held 
on February 26.—A vote of proposed by Prof. Ayrton 
and seconded by Prof, McLeod, to t3e Lords of the Committee 
ucation, for the use of the 100ms and apparatus 
of the Normal School of Science, was passed unanimously.— 
The Hon. R. Abercromby proposed a vote of thanks to the 
officffrs of the past year for their itous services, which was 
seconded Dra Pickering.—Sir Philip Magnus ‘proposed a 
yote of thanks to the anditors, Colgnel Fesung and Prof. Fuller, 
which was seconded by Mr. Lecky, and unanimously. — 
Mr J. Brown Was elected à Member of the Society.—The follow- 
ing communication was then read ——Note on the tenacity of 
spun glass, by E. gron and R e Pide ve 
rimented on es o an made from 
the sane piece of lass e fi varied from 1/25 toet/50 
mm. end the rods from about 4 to 1 mm. in diameter. They 
the tenacity per square centimetre of rods increases as the diameter 
decreases, as in ordinary wires, whereas with fibres this is not 
shown. Mx EUR were shown illustrating the method of 
working, and the highest t recorded@vas for a fibre of 
‘0340 mm. diameter, which gave < IO! dynes per square centi- 
metre, a value about half as great as thet for steel wires. The 
anthors refer to Quincke’s suggestion that the Increased tenacity 
of small wires is due to : tenmon, and may be rep-esented 
by W = Ad + Bd}, where W 1s the breaking weight and d the 
diameter, but their own results with glass do not agree with this 
formula Sir Philip Magnus asked if the diameter, were 
measured gt the point of rupture, if the elongation was deter- 


indications must 5e read, was resumed ; the following papers 
were read :——Ihemarks concerning the nomenclature of clouds 
for ordinary uss, by Prof. H. Huldebrandsson; and 
S ons for an mternadonal nomenclature of clotds, by 
by e Hon. R. Abercromby. Both Prof. Hildebrandsson and 
. Abercromby have paid great attention to the question of 
the forms of clouds, and ha recently conferred together, 
they have agreed to recommend foi international use the follow- 
ing ten principal varieties, vir :—High-level clouds: cirrus, 
cirro-stratus, cirro-cumulus ; middle-] : strato-cimms, cumulo- 
cirrus ; and low-l*vel : cumulus, stratus, strato-cumulus, nimbus, 
cumulo-nimbus.—The infnence of weather on the proportion of 
carbonic acid m the air of plains and mountams, by Dr. W. 
Marcet, F.R- S., and M. A. Landriset. The authors give an 
account of some experiments which they have made on the pro- 
portion of carboric acid m -he air at Geneva and on the summit 
of the “ Dole,’ the higher point of the Jura chain, the differ- 
ence in altitude being 4193 feet. The results of these i- 
ments show: (1) that m fms clear weather on a mountain n 
of moderate Alpme altitide, and in the adjoining valley or 
plair, the atmosphere holds the same mean proportion of car- 
bonic acid at beth ; and (2) that when the summitof a 
mountain chain is in a fog, a circumstance which frequently 
happens ın mn Alpine district, the air in the fog contains a 
inde proporticn of carbcnic aad than it would hold in fme 
clear weather.—The , Di. Tripe, read a letter 1eceived 
from Sir F. Abe, Organising Secretary to the proposed Imperi 
Insitute, invitirg the Society to draw the attention of the 
Fellows to the undertaking. the view of their contribu 
towurds it. The President stated that gopies of the letter an 


of tke accompenying Re explanatory of the scheme, would 
be forwarded zo sach Y. 


Mathematical Society, February 10.—Sir James Cockle, 
E.R S., Prexdent, in the chair.—The following communica- 
tions were made :—On the equation of Riccaty, the Prem- 
dent (Prof. Hart, Vice-President, taking the chair),— ortho- 
centroldal circle (f.s. the circle whose diameter is the join of 
the otthocentre ard centroid), by R. Tucker.—On polygons 
mscubed in a arbi and circumscribed about two confocal 
quacrics, by E. A. Eobert—On the bmomlal equation 
zx^— 120; qunquisecti by Prof. Tanner.—Symmetrical 
detezminant-form in elliptic functions, by L. J. Rogers.— 
Notes on carves, by H. M. Taylor.—Some generalisations of 
differential formule connected with the change of the indepen- 
dent variable in a differential ression, with application to a 
new class of reciprocarrmpby, C. desdorf. 

Geological Soclety, Tebruary 9. —Prof. J. W. Judd, F. R.S,, 
President, in the chair.— The following communications were 
read:—Evidence of glecial action in the Carboniferous and 
Hawkesbury reies, New South Wales, by T. W. Edgworth 
David.—The terraces of otomahana, NeW Zealand, By Josiah 
Martin.—The eruption of Mount Tarawera, Capt. F. W. 
Hutton. The paper with a description of the country in 
which the ercption t place. From Tongariro to te 
Island, in tLe Bay of Fenty, a distance of 130 miles, there 
extends a belt, 20 or 30 es wide, aboun in solfataras, 

hot eprings, &c., end composed of volcanic rocks, chiefly 

EN lite, with some aug:te-andesite. About the middle of this 
tle the monnram and lake of Tarawera, and two or'three 
miles further south Lake Eotomahana, the spot where the famous 
Pink and Whre Terraces existed. Before the recent eruption 
there were no craters cn Moffnt Tarawera, the form of which 
wat a ri apowrently due to denudation, Having described 
theeerup Capt, Hutton brefly noticed the results of the 
eruption in tae form of fissures on Mount Tarawera, the change 
of Rofbmahans. from a lake to a cgater of larger dimensions, 
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described, and it was shown that there 
the substances ejected from the mount 
wera and those from the craters in the plai 

and Okaro, the former comprising pu jand scons, which 
were not thiown ont from the latter, and but}. little steam issuing 
from the higher craters when compered wi 
volumes emitted from the lower ven 














more vialent—bnt probably to molten rock 
below-and heating the rocks near the surface 
from Rotomshane and Okaro were purely hyt 
Chemical Society, Feb: 
President, in the chair. —The foll 
absorption of gases by carbon, 
tion of the laws which 


oid compounds, by Henry E. 
mono-derivatives of benzetie, especially 


hydroca: bon radicle, one of the ens, h or amidogen, 
yield a mixture of the para- and ortho-di ives in propor- 
tions which vary both to the ‘Of the compound 
dealt with and of the ragat, and the conditons under which 
the is effected ; and if produced at the meta-deriva- 
tive is formed in but à proportion. however, the 


radicle present in the mono-derivative 


NO, COH, CO,H, SO,H; f 
the meta-di-derivative appears invariably toy be the 
f this 








chief pro- 

duct. Hitherto no ex n o ce In the be 
haviour of the two series of mono-derivatiy even been 
ed. In seeking to arrive at an iin it is necessary 

to: a clear conception of the manner hich “‘ substitu- 
tion” is effected. The author is of opinion that in the first 
instance an additive compound is formed; he points out 
that Kekulé has long since insisted in the plainegt terms on this 
interpretation of those cases of change w &re commonly 
spoken of as “double fecompositions." is inclined to 


and combine 











-h 
[ne -derivatlve, as the hydrogen-atom;: 
ciated with.a& carbon-atom contiguous to 
reacting molecule attaches itself. The fo 
compound: is attributed by the author to 
symmetry, so frequently evidenced in cases of ‘isomeric chango 

dand aot to 


tively in the - The formation of] eta-dertvatives 
is believed the author to result from addition of the 
reacting molecule, not to the carbon-atom of|the benzene-ring, 
but 4 tke radice which in the mono-d is attached to 
one of theecarbon-atoms of the rmg ; he is, however, of opinion 
that in oider to explain why the additive c und thus con- 
stituted yields a meta-di-derivative, it willi| necessary to 


obtain further information regarding the '' ics” of such 
changes —Some derivatives of tetramethylehe, 
Calman and Dr. W. H. Perkin, un —Doriy penta 
methylene, by Dr. W. H. Perkin, Jun.—Thé decomposition of 
potasium orate and : 
rankland and John D action 
methyl thiocyanate, by Dr. J. Wilham James, ! 
Panes 
Academy of Sciences, Hebrusry 14.—M. 
in the chair. —On waterspouts yaa ‘Ch! 
e 


by M. Faye. f 
eyher's novel aud interesting essays, the au 


| 
E 











407 


reservations, « iglly as the term (Ombe marine 
('* waterspout") applied by to one of the resulta, This, he 
submits, was not a true waterspout, but only a rotatory move- 
ment of & volume of air without any defined limits, and with 

ion towards the axis of the ventilator. But a true water- 


spont is characterised by & cylindro-conical funnel sharply out- « 
ed, descending from the clouds to the ground or tothe surface 
of the ses, without i on it any perceptible aspiration. 
—Note on MM. Paul and Henry's photograph of the 


nebula No. 1180 of Henchehs 
Mouchez. their photograp 

January 27, MM. Henry obtained an of a nebula of 3’ to 
4' diameter with stars of the 17th tude, invisible to the 
observer with the equatorial of the East Tower. This nebula, 
which has also since been photographed by Roberts in England, 
,has now been identified with the discovered at the Cape by 
Herschel, and him indicated with the number 1180 jn his 
catalogue.—Reply to M. Hourean’s recent note on a m to 
determine the constant of aberration, by M. Loewy. Itisshown 
that M. Houzean’s method of det the constant from the 
differences in right ascension or in declination as measured at 
different is liable to the most serious errors. In virtue 
of the diurnal movement, the two images are dis in the field 
of the telescope at different rates of velocity in any direction, 
thetr relative position changes from instant to instant, and under 
the given conditions cannot be accurately defined.—On a sand- 
stone of o ic origin discovered in the coal-fields of the Loire 


c operations on Orion on 


basin, M. drin aad Grand'Eury. Notwi thelr 
chemical com; on these remarkable deposits bel ently, 
to fresh-water organisms, which cannot at t be further 
identified. They abound y in the Rive-de-Gier and 
Saint-Etienne districts. —The guration of railways in France: 
its true date, by M. Eéon Aucoc. It is pointed out that the 
proposed celebration in 1887 of the fiftieth PI thië 
event rests on an historical error. The first line yjcom- 
pleted was thet between Saint-Etienne and A i 25 kilo- 


metres long, opened dn October 1, 1828; that is, nine years 
before the assumed date 1837.—Remarks on the pelesontological 
researches made in the Lower Tertiary deposits in the neighbom- 
hood of Rheims, by M. V. Lemoine. The author gives the 
general ed reliant igations carried on uninterruptedly ` 
Mela Giftet: pens aud cone tea ET ct one 

of the points where the beginning of Tertiary life may be best 
studied in Eurdpe. Tho fossil vertebrates alone studied by him 
now number 94, of which not moresthan 8 or 10 were previously * 
known. Amongst them are 40 mammals belonging to 23 differ- 
ent genera, of which 8 only hitherto been observed an later 
Tertiary beds, —On the mode of formation of the striated Bio- 
bites, by M. Ed. Bureau. The author has obteined casts 
of most of these Bilobites, from a careful study of which, he 
concludes that they must represent imprints of animals on the 
sands of shallow Silurian wuaters.— Combined action of bella- 
donna and opium in a case of acute diabetes, by M. Villemin. 
After the usual remedies had failed, this treatment was lately tried 
in an extreme case of diabetes at the Val-de-Grüce Hospi 
with complete success. —Determination of the position of the 


to a given position of the in a steam-engine, 
S MPH haté Two remarkabl ios paik 

tions designed in 1869 by M. Marcel Deprex are by 
moans of which the posi of the shaft for each position of the 


iston may be determined with sufficient accuracy, when- the 
-ratio of connecting-rod and shaft is than 3.—On 


the application of photography to M. Loewy’s new methods of 
determining the elements Hon and aberration, by M. Ch. 


Trépled. An in is here made into the conditions and 
means by which s new and effective method of photo- 
graphic registration t be utilised in determining e- 


point, by M. R. it.—On a certain cless of recurrent 
sequences, by M. Maurice d'Ocagne.—On the specific heats of 
liquids, by M. Marcellin ols. By the process here 
edescribed the author the c heats of 
,* salphuret of carbon, cloroform, chloride of car- 
Tas did alcohol, and e by Vs gae on i 
specific inducting er of liquids, M. Negreano. 
author determines the dialectic constants of & series of homo- 
logous and liquid carburets of hydrogen for the pprpose of 


general catalogue, by Me 


eo 


. ceans, by M. H. V 
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. 
comparing the dielectric constants with the molecular weights and 
densities. He also determines the index of refraction of these 
different liquids with a view to the verification of Marwell’s 
law.—On the variable od of the current in an electro-mag- 
netic system, by M. Amocx.—Physical researches on the 
isomery of position, by M. Alb. Colson. Having succeeded in 
_transforming orthorylene and metarylene into alcohols, glycols, 
ethers, &c., isomerous with the nown compounds of paraxylene, 
«the author here inquires whethe? bodies so closely related in 
thelr chemical propeities may rot also be connected by some 
physical atone The best results have been obtamed by the 
" etric process.—Action of the oxide of mercury on some 
dissolved chlorides, by M. G. André. In this preliminary peper 
the author deals with the chlo-kles af barium, calcrum, stron- 
i and magnestum.—On theeaction of Bydrochlorie acid on 





the solubility of the chloides, M.R. His further 
studies enable the author to generalise the law y announced 
by him in the Cemptes rendus for March 1886.—A new process of 
ing the carbonic acid emi:ted, and the oxygen inhaled, in 

the act of breathing, by MM. M. Hanriot and Ch. Richet. 
The differential method here described as applicable, with 
some modifications, to the analysis of various gaseous mix- 
tures, constitutes a simple and rigorous method for the quantitative 
anal of those of iespiration.— The formic gels, by MM. 
G t and . The authars here discuss the question 
as to what becomes of the formic salts introducfd into the 
system, and find that the formfate of goda injected into the 
digestive organs or into the blood mostly unch into 
the urme.—On the properties of coichicine, by . A. 
Mairet and Combemale. Their experiments on dogs and 
cats satisfy the anthors that thb substance 1 an irritant poison 
which attacks all the organs, tut ially the digestive tube 
and the region of the kidneys. —On the effects of tho transfusion 
of blood into the head of decazmtated animals and men, by M. 
J. V. Laborde. The author refers to hus numerous experiments 
on this subjétt, which were overlocked, in the paper recently 
presented to the.Academy by MM. Hayem and er.—On 
the comparative morphology of the brain in insects and crasta- 
i .—The males of Lecanium kesjeridum 

and the question of parthenogenesix, by M, R. Moniex —On 
the zoological researches carriec out during the second scientific 
expedition of the irendele, m 1886, by Prince Albert of 


ə Monaco. 


, BErLin 
Physical Society, Janudty 7.—Prof. von Helmholtz in the 
chair.—Dr. R. von Helmhoitz developed theoretically the 
fortul% expressing the ielations subsisti betwecny E 
pressure, the melting-polnt, pam and volume, and ling 
the vapour-pressures ın the fluid and sohd state, or the freezing- 
points and the change of the melting-point with that of the 
to be calculated.—Or. while engaged in 
woking iments instituted by Schellbach respecting the 
resistance of air, had found an =xpression for the force of resist- 
ance in accordance with which a medium with less interior fric- 
tion must necessarily offer a resistance than did a medium 
with more friction. This induced him to carry out experiments 
of his own with oylindrical rode regarding the resistance of air. 
One hardened steel point a brass cylinder open at the bottom 
and bearing at its lower end externally two conjoined pieces, into 
which the steel rods I metre and 1 English inch thick 
could be inserted horizontally end? diametrically opposite to one 
another, was able to rotate. By means of a cord circulation, the 
cylinder was set rotating, and the abatement of speed consequent 
on the resistance of the sir was noted by each half-revolution 
being marked electrically. These experiments yielded the same 
formula for the resistance as hed been obtained from the earlier 
ents, Another important result was that the nftthod 


- -employed for the measurement of the resistance of air had 


maintained its validity remarzably well, In the discussion 


. following this address, Prof von Helmholtz took He 
called attention to the formstion of wags. and 
whirls on the rotating bodies, a matter w in 2 high degree 


complicated the phenomenor.—Dr. Thiesen made a further 
communication respecting the determination of the national 
standard kologramme. The cylinders of platinum-hidium, 

ighing rather mere than f e, which were Cast in, 
London, were testéd in respect of their density, and so often as 
fisenres were detected they were re-cast. They were thereafter 
polished and again tested. Forty-two such standards were next 
co ith one another, and thelr uniformit$ and non-liability 
* ° 

. 
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to be affected by transport having been ascertained, éhey had 
i and 


then to be compared with the kilogiamme of the Archives, 


after examination by the International Commission were 


despatched to the different Governments, 
2 
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ENDOWMENT OF MEDICAL. RESEARCH 
Ox readers will probably have see 

signed by some of the most able 
in science and in medicine, has 
Council of the Royal College of S 
consider the propriety of establishing B! hew institution for 
the prosecution of such branches of science as are most 
closely connected with the objects of thé College. There is 
no doubt that the memorial will be 
considered in a spirit worthy of thet! 
guide the policy of the College, but it! 
in these columns the excellence of thé 
be acknowledged, whatever may be 
method of meeting it. 

In the fist place, all who care for 
English surgery can heartily rejoi L 
which has done so much for both is now in a position not 
only of dignity but of affluence. Just| 
tion of the present College, the C 
which preceded it was almost- r 
of observing a legal formality, well nig 
ter. But for fifty years past the Co 
honour and in wealth. Its Mem 
first among the surgical diplomas whi 
Its Fellowship involves higher training 
examination than most University d 
the second Medical Library in the kingdom, and the most 
complete, extensive, and well-arranged| Museum of Ana- 
tomy—human, comparative, and  pathological—which 
exists in the world. The original Hukterian Collection 
which was purc by the nation, dfter thé death of 
the great anatomist, was intrusted fo the care of the 
College of Surgeons on condition ofjjproviding a` suit- 















able buildingfand a competent Cura J The trust has 
been nobly dealt with. The m left by Hunter, 
still cherished with reverence and remarkable in 
varied aspects, has been many tim | ultiplied by suc- 
cessive additions, Buildings of great size and admirable 


design have again and again been 
been appointed who have made the 
through Europe—Clift, Quekett, 









And, Hunterian Professors and rs have 

appointed who have made the as Well known 
as that of the Jardin des eat Everard Home 
and Sir Richard Owen, Huxley, Fio er, and Parker, 
among anatomists; and, among surgeons, Abernethy, 
Cline, Astley Cooper, Laurence, Hil Fergusson, and 
Paget. Far from reserving its theat'é for the veterans 
only, the College has shown a dable liberality in 


founding Junior Lectureships ; and nd some of the most. 
industrious, thoughtful, and brilliant otithe younger gener- 
ation of anatomists and pathologists|gre describing their 
new investigations from the. Chair the Hunterian 
Museum. A ^ 
Now, however, there seems to be | 
College making another anden endt 
benefits which it has comferred on sci 
A large bequest has enabled them 
the foundation of such an institution’ 


probability of the 
addition to the 

















to save is stronger than the impulse to spead; and even 
ifit is determined to spend the Wilson bequest, part at 
least might be safely applied to further extension and 
improvement of the Museum, fresh buildings, and an 
increased staff of officials, Still we hope that it may be 
found possible to meet such current needs by current 
income, and that the large sum placed at the free disposal 
of the College will be defoted to some new, useful, and 
appropriate scientific purpose. 

The appropriate purpose is not far to seek. A museum 


is necessary for the study of anatomy, the one half of the 


science of living creatures? but for the prosecution of the 
other half, for the study df physiology, a*laboratdty is 
needful, where the physical, chemical, and vital pheno- 
mena of man and animals can be observed. ' Hunter 
himself was never content with the mere demonstration 
of a fact in living structures, normal or diseased. His 
acute and fertile intellect at once inquired : How came it 
about? What is its use? Of what process is it the evi- 
dence? How can that process be either checked or 
fostered for the relief of suffering and preservation of 
life? š 

- The progress of knowledge since Hunters day has 
vastly increased our power of dealing with these ques- 
tions: many have been already more or less perfectly 
answered ; more are ripe for solution to anyone who can 
give time and pains to'the work; and most lie still 
untouched, a rich and virgin field ready to- rewatd the 
man of thought asewell as skill But the* methods of 
research have become more and more elaborate. 
The easy things have been done; or rather what 


“was -once hard has now become easy, and what 


once was impossible is now practicable, with greater 
expenditure of time and money. The change is only 
what has taken place in navigation, in war, and in, 
engineering. Few scientific investigations can now be 
carried on except in properly equipped laboratorieg. le 

These are many departments in which work is urgently 
needed, and in which our own country is discreditably 
behindhand. In Germany and France and America, even 
in smaller countries like Holland'and Sweden, adequate, 
or something like adequate, provision 1s made for the 
investigations of which we speak. Edinburgh has made 
great strides of late years, and theré the University 
laboratories of physiology and pharmacology are worthy 
of the place. Cambridge has, since Prof. Foster, was 
called to the University, been known through Europe 
for the first time as a school of physiology. Oxford 
has lately built and furnished a laboratpry for Prof. 
Sanderson. But London is still far behind the three 
chief Universities of the kingdom, and behind Paris and 
Lyons, Strassburg, Berlin, Leipzig, Bogn, and a host of 
petty towns in Germany. 

Itis true that before he was carried away to Oxford 
Dr. Burdon Sanderson had established a laboratory at 
University Coll which is a credit to London, and 
where work of tht best kind has been and is being done. 
At King's College, though the accommodation is not 
what it should be, Prof. Gerald Yeo and his assistants put 
forth, no less excellent result. In two at least of the 
great medical schools physiological daboratories have 
long existed, and have contributed to the progress of 
knowledge, as well as to instruction. Lastly, the titular 
University of 4 don has, owing to the exertions of two 

T 


4io : 





[ l 
or three of ita medical graduates on the Senate, founded 


an institute for the study of comparative pathology which, 
under Sanderson, Klein, Greenfield, Roy, and Horsley, 


has accomplished results of great benefit both to domestic. 


gnimals nd to man. 

If, however, physiology and pethology are to some 
extent provided with means for research, others of the 
sciences allied to medicine arfd surgery are absolutely 
destitute. Physiological chemistry has scarcely existed 
in England since the days of Pfout, and at the present 
day there is not a single laboratory where this difficult 
and important branch of kno®ledge is pursued. When 
Dr. Gamgee’# excellent text-bSok is completed, the Index 
Auctoram will scarcely contain an English name. . 

Pharmacology—the experimental investigation into the 
action of drugs—is another foreign science. Fraser and 
Brunton have done much to redeem this country from 
absolute sterility, but in London there ought to be a 
laboratory like that of Prof. Schmisdeberg for this most 
obviously and practically useful of all medical sciences. 

A laboratory for thé study of Physiology wod be the 
most closely connected with the memqry of Hunter, with 
the Museum, and with the traditions of the College.’ A 
laboratory af physiological, pathological, or therapeutical 
chemistry would perhaps fill the most absolutely vacant 
space. A laboratory devoted to the direct study of the 
nature, origin, and propagation'of Diseases, to their pre- 
ventio&, and to surgical methods af treatment would be 
the most difectly useful and probahly the most imme- 
diately fruitful. 

So much is needful before England can þegin to con- 
tribute her fgir share to the common sum of knowledge, 
that it is scarcely possible to go far wrong in deciding 


` what branch of medical science should first be taken up. 


The Royal College of Surgeons has a great opportunity, 
and one that is not likely to return. If the great acces- 
sion to jts resources should be frittered away on a multi- 
tudi'of objects, the opportunity will be missed, and 
probably for ever. ‚But we cannot doubt that the leading 
scientific surgeons in the kingdom will decide on using 
the Wilson bequest for the endowment of some new and 
urgently needed institution for research, which will be 
an honour to the College, a credit to the nation, and an 
instrument for increasing knowledge and diminishing 
suffering for centuries to come. 


——9- 





THE ELECTRIC MOTOR 

The Electric Motor and its Applications, By T. C. 
Martin and Jos. Wetzler. (New York : Johnson, 1887.) 
(CONSIDERING the very rapid strides that have been 
made during the past six years ın the industnal 
application of electric motors, the appearance of ethis 
handsome volume, giving the latest information on this 
topic, is thoroughly timely.- Ir constitutes, though some- 
what popular in style, a welcome addition to the library 


` of the electrical engineer. Those whe" are accustomed 


only to the slow and steady development of industries in 
the Old World can hardly appreciate the revolution that 
is setting in in consequence of the employment, especially 
in small worksheps and factories, of electric motors in 
place of ‘steam-engines or gas-engines. They win their 
way because, though, the actual cost power ‘is no 
cheaper, the expense of the electric motor is less than 
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that of the stezm-engine or gas-engine. Itis less tpouble- 
some to keep n order, takes less room, runs at a more 


uniform speed. aad is mare cleanly. What wonder, then, 
that thousands—literally—of electric motors are already 
in use in New Eagland, where an inveation i is welcomed, 
not sneered at. because it is new. 

Much’ of tke volume before us has already seen the 
light in another form in fhe pages of our American con- 
temporary, the Electrical World, but the matter has been 
very carefully edited and arranged. ` It is by no means a 
scissors-and-past= affair; but a well-considered treatise, 
abundantly illastrated with drawings of motors and of ` 
their various apolications. It treats the subject both 
historically and systematically. . 

The first chapter is devoted to an exposition of the 
elementary princ ples of electric motors. Almost at once 
we are plungec iato the essence of the matter, the deve- 
lopment in the armature of the motor of the counter- 
electromotive force, that erur of the untrained @lectrician. 
In this connection Jacobi's law, that. the electric motor 
does its greatest possible work when it diminishes the 
original currem- t5 one-half, is given, and correctly given, 
not as a law of maximum efficiency, for which it has been 
so often mistaker, but as a law of maximum activity. But 
the authors have missed the point that Jacobr's law even 
in this sense is only true when the condition of supply of 
the electric ererzv is that of a given constant electro- 
motive force. Jscabi's law would obviously not apply to 
motors placed in a circuit in which the given condition of 


, supply was that cf a constant current. The chapter con- 


cludes with some very apposite remarks on the general 
principles of construction of electric motors, quoted from 
a paper in the CAzlosophical Magasina by an English 
electriclan, Mr. W. Mordey. 

Chapter IL is devoted to cari? motors and experi- 
ments in Eurepe, from Barlow's wheel and the primi- 
tive engines of Jacobi and Froment down to the famous 
Pacinotti mackine. The complement to this narrative is 
found in Chapter IIL, which deals with the early motors 
and experimerts in America, beginning with Davenport 
in 1837. Thezraost celebrated of these was that of Prof. 
C. G. Page, wko succeeded in constructing a motor of Io 
horse-power. The authors incidentally mention that, in 
the period of the Civil War, between 1860 and 1867 not a 
single patent an electric motors was issued in America, 

Chapter IV. Ceals with the electric transmissign of 
power, as Gevelozed ively by Pacinotti, Fontaine, 
and Marcel Deprez Im this connection the theory of the 
efficiency of electric transmission is explained by the use 
of graphic diagrams in which the areas are proportional 
to the energy tcansmitted or to the work performed. The 
experiments o? Marcel Deprez are mildly criticised, and 
rules for calcula ng the cost are given. 

The modern eEctric railway and tramway in Europe 
occupy Chapter V. Here several of Siemens's tramways 
are described, also those at the Giant's Causeway, at 
Brighton, and at Blackpool Chapter VI. gives a similar 
account of the mod&rn electric railway and street-car line 
in America.’ From this accourt it appears that Mr. 
Stephen D. Field is in Amesica awarded the sole right to 
use “ the comoination of an eleatric motor operated by 
means of a current fram g stationary source of elec- 
tricityeconduccec . through the rails,” which “ combina- 

on? he patented in 1880. Dtawings bf the electric 
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locomftives of Field, Edison, Daft,! and others, are 
given. Several tlectric railroads of] some magnitude 
are at work in the States Chapter, VIL resumes the 
subject of street railways in which | storage batteries 
are employed foe driving the electric .motors. The work 
done in this country by Mr. Reckenlaun receives due 
recognition, and Mr. Elieson's way engine 1s also 
described. The industrial application of electric motors 
in Europe and in America occupies the ext two chapters, 
the special form of motors devised by Profs Ayrton and 
Perry being noticed in the one and those of Griscom and 
Daft in the other. Electrically-propelled boats and bal- 
loons are treated by themselves ; so also i is the subject of 
telpherage. This subject—the transmission of freight 
along a wire road by electricity—originated with the late 
Prof. Fleeming Jenkin, and it has found imitators in 
America, The twelfth and last chapter 1s devoted to the 
latest Amgrican motors ‘and motor systems, the motors 
of Brush, Sprague, Van de Poele, and thers, being here 
described at length. 

And here we must pause to point obi the one blot on 
this otherwise excellent work: namely, that the entire 
theory of the self-regulating motor, which was discovered 
and worked out in 1882 by Profs. Ayrton and Perry, and 
which forms the bafis of their epoch-making paper read 
in 1883 before the Society of Tel ph-Engineers, is 
appropriated en bloc, and accredited, to Lieut. Sprague. 
From p {60 it appears that Sprague’s njethod of securing 
self- -regulation i is to use a differential compound winding ; 
but this is exactly Ayrton and Perry'si méthod. Even the 
equation on p. 161, which is given as the Sprague law of 
winding, is identical with the equation"giıven on p. 367 of 
the present writers book (edition of 1884) on dynamo- 
electnc machinery ® the section on! the theory of the 
differential compound winding. Another matter credited 
to Mr. Sprague by the authors is the discovery of a motor 
which, when supphed at constant potential, runs faster 
when the strength of the magnetic field is diminished. 
But this is no,new principle: it is inherent law of 
nature, common to all motors old an new, being the 
simple converse to the equally fundamental faet that a 
dynamo, if it is to generate a constant electromotive 
force, must be run faster in a weak fieldjand may be run 
slower if the field is strengthened Lieut. Sprague has 
done good work in producing motors of excellent design 
and having points of original merit: this wo may freely 
acknowledge without ascribing To - him khat was known 
before his work was begun. The authors will do well to 
correct these slips in the second edition, which will 
probably soon be demanded. The book is creditable 
alike t8 authors and publisher. N 

SILVANUS P. THOMPSON 
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THE FLORA OF LEICESTERSHIRE 
The Flora of Leicestershire, including the Cryptogams. 
With Maps of the County. Issued, by the Leicester 
Literary and Philosophical Society. |372 Pages and 
2 Maps. (London and Edinburgh; Williams and* 
Norgate, 1886.) P M e 
TEE county of Leicesterghire covers jan area of 800 
square miles of the centre of England, at the sum- 





mit of drainage betweén three of the grpat streams, the ! 
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Trent, the Severn, and the Midland Ouse Almost the 
whole of the county is at least 100 feet above sea-level. 
A large portion of the surface is between 300 and 500 
feet, and Charnwood Forest rises at its highest point to 
9oo feet, so that Leicestershire is very different from such 
low-lying level Midland counties as Cambridgeshire, Bed- 
fordshire, and Huntingdonshire. Half the area of the 
county is in grass, about one-quarter is under arable 
cultivation, and there are 20 square miles of woodlands. 
In Charnwood Forest there are slate and granite, and the 
sedimentary rocks are represented in the county from 
the middle of the Palzozoi« to the middle of the Megozoic 
series— Carboniferous Limestone, Coal-measures (Rermian 
missed out), Trias, Lias, and Lower Oolite—so that there * 
is every variety of soil. 





Competent botanists have resided in the county for the d 


last three generations. The fathers of Leicestershire 
botany are Dr. R Pulteney, F.R S., who was a surgeon 
at Leicester, and the author of “A General View of the 
Writings of Linnzeus" (1781), andthe well-known “ His- 
torical Sketches of the Progress of Botany in England 
up to the date of the general adoption of the Linnsean 
System” (1790); and the poet Crabbe, who lived at 
Belvoir from 1782 to 1813, when he removed to Wiltshire. 
Between 1820 and 1850 Leicestershire was the home of 
three clergymen, all of whom were enthusiastic botanists. 
The Rev. Andrew Bloxam lived at Twycross foy more 
than forty years. He is best known as one pf the special 
investigators of the British brambles, and partly, perhaps, 
because he worked them so thoroughly there is á general 
idea that Leicestershire is the richest county in England 
1n forms of this complicated genus. He was one of the 
Jast survivors who kept up the old tradition of botany as it 
was in the days of Smith, Hooker, Turner, Dillwyn, and e 
Forster, when a collector swept through the whole vegef- 
able kangdom, from the flowering plants down to the fungi. 
The Rev. W. H. Coleman was a most energéti¢»4nd 
capable botanist. He was for many years one of the 
masters of the Ashby-de-la-Zouch Grammar School, and 
it was he who laid'the basis of the present work, dividing 
the county into a dozen districts, and tracing Out the 
distribution of the plants through them as fully as he had 
opportunity. He died in 1864, and in 1875 his manu- 
script was handed over by his friend Mr. Edwin Brown, 


of Burton-on-Trent, to the Leicester Liteiary and Philo e 


sophical Society, which appointed a Committee to arfiplify 
and revise ıt Of this Committee Mr. Mott, of Leicester, 
has acted as Chairman, “and Mr. Carter, Dr. Finch, and 
Messrs. E. and C Cooper are the other members. 

The other clergyman who worked in conjunction with 

Messrs, Bloxam and Coleman was the Rev. Churchill. 
Bapington, for many years the Dfsney Professor of 
Archeology at Cambridge, and now Rector of Cockfield, 

in Suffolk. In 1850 Miss Mary Kirby (now Mrs Gregg) 

published a small flora of the county, which contained a 

substantially cómplete list of the flowering plants and 

ferns of Leicestershire, but no attempt was made to trace 

out their distribution in detail. 

Iņ the present work the pumber of flowering plants 
and ferns, native and naturalised, in Bpntain is estimated 
at 1546, and of these, 825 are admitted for Leicestershue. 
This' number of 1546 is reached only by counting the sub- 
species of pue variable types as Ranunculus aguatilis and 
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Rubus fruticosus and by including a large number of plants 
that have no claim to be considered as really wild, such 
as Linaria Cymbalaria, Corydalis Iutea, and the wall- 
flower. Mr. Whtson’s estimate was 1425, and, as com- 
pared with this, the flora of Leicestershire will stand at a 
' little over 700. He worked out carefully in detail the 
digtribytion over the islaüd of ùll these species, and 
showed that they fall into, broadly speaking, three geo- 
graphical or climatic groups : that §42 species are spread 
generally over the whole island ; that 606 species repre- 
sent southern climatic and geogtphical influences ; and 
that 238 species*represent the bdteal element in our flora, 
and are plants that are thoroughly at home only in the 
north of Scotland, and are found in England and Wales 
* eonly in mountainous tracts. ln any county, or other 
tract of land, the great mass of the flora always consists 
of the 532 generally-diffused plants, and the climatic 
difference between one county and another is shown by 
the extent to which the characteristically northern and 
southern types are représented. It adds very ruch to 
the interest which any book on loca: bofa3y has for the 


- non-resident general reader, if the writers keep these 


three climatic groups distinct in their minds, and give as 
complete an idea as possible of the way in which, and the 
extent to which, the austral and boreal types are repre- 
sented in the areaof which they treat. The writers of the 
present &Flora" have not attempted to give any general 
summary worked out upon this basis, and they are quite 
mistaken in supposing that their county includes three 
out of Watson’s six climatic zones. Watson’s infer- 
agrarian zone inchides the low-level country south of the 
Humber and the Dee. Its characteristic types are such 

lants as Clematis Vitalba, Rubia peregrina, Geranium 
Pocundifoliuenn, Trifolium subterraneum,- T. suffocatun, 
Lathyrus Nissolia and L. Aphaca, and Centaurea Calci- 
trata. Mgtson' s mid-agrarian zone inclu des the low levels 


i of the'north of England, up to a height of goo feet above 


sea-level on the mountains of Yorkshire and the Lake Dis- 
tnct Its upper limit is marked by the cessation (essen- 


- tial from climatic causes, not accidental) of fruticose 


Rubi, Rosa arvensis, Pyrus Malus, Viburnum. Opulus, 
and Alnus glutinosa, Above this, up to the line of pos- 
sible arable cyltivation, extends the super-agrarian zone, 
with an average annual temperature of 42° to 45° F. 
“The qply county south of the Humber and Trent in 
which it is represented is Derbyshire. There do not 
appear to be in Leicestershire more thar ten or a doren 
out of the 238 boreal plants, such as Lycopodium Selago, 
Esapetrum Nigr Mt, and Drosea anglica, and these are 
either very rare or quite extinct. There is no saxifrage 
except granulata om tridactylites, no wild bird-cherry, no 
Andreea, no Polypodium Phegopterts or Dryopteris, To 
understand their county and its flara in their proper rela- 
tion to the rest of England, Mr. Mott and his colleagues 
must revise completely their ideas on this subject. The 
county would appear to be essentially £ mid-agrarian 
outpost, pushed’ out from the Pennine Chain into the 
centre of England; for, out of the 600 austral types, 
not more than about 150 ente into it, which is fewer than 
there are either in North Yorkshire or at the Lakes. The 


limestone types, the occurrence of which is regulated 


more by soj) than climate, appear to be well ted. 
For the way in which the details of the flora are worked 


viride. When the 


out, we have nothing!to give but commendation. In the- 
identification of the Phanerogamia, great pajns has evi- 
dently been taken by the Committee. No doubt some 
of the species, which! they admit on the authority of their 
predecessors, will prove to be blunders, af, for instance, 
Tofteldia palustris, Carduus heterophyllus, and Asplenisem 
thembers of the county society make 
their excursions into the different districts, they will be able 
to see ata glance what plants have been gathered there by 
their predecessors: The flora includes, not only the Phane- 
rogamia and ferns, butalso the mosses, Hepaticse, lichens, 
Algae and fungi. It is cot likely that there are many 
fresh Phanerogamia or feras still to find; but as only 4 
Characese, 179 mosses, 49 Hepatice, 177 lichens, and 
446 fungi are knowh, there is ample scope for further 
work in all these o-ders. {The portion of the book devoted 
to Algæ, which is ably edited by Mr. F. Bates, of Leicester, 


conthins descriptive notes on many of the les known 


species. There is gn intetesting note on p. 344, on the 
species which became extinct They are 30 in; 
number, and are nearly all plants of swamps and heaths, 
ine them being Lycopodium Selago, Osmunda regalis, 
Pinguicula vulgaris, Drossra anglica, and D. rotundifolia. 
` The book wil be still more in when we have 
good floras of Warwickshire, Notting. hire, Dérby- 
shire, and Ch to compare it with, and for: all- these 
counties “ Floras ” are in course of preparation. 
sa s M J. G. BAKER 


` 











GE OLOGY OF JERSEY 
Géologie de Jersey. : ! Par Le P. Ch. Noury, S.J. (Paris: 
F. Savy; Jeney 5 Le Feuvre, 1886.) - 
(CONSIDERING that Jersey bec&me subject to the 
Crown of England at the time of the Norman 
Conquest, English | geologists may agree with M. de. 
Lapparent’s complaint as to the neglect the island has 
hitherto received. |Although fhe Geological Society of 
London made it their earliest care to publish in 1811 (not 
1817, as quoted in the opening of this little volume) Mac- 
Culloch’s paper on! the Channel Isles, although at the 
present time more than one worker is engaged in further 
removing the reproach, M. Noury is even now well to 
the front in previ in a handy form an account of the , 
structure of Jerscy s iceable to inhabitants and visitars 
alike. The er well-printed brochure pre- 
supposes, however, | some general knowledge of geology, 
and the author is sa not so uniformly happy as, let- 
us say, the Rev. W. S. Symonds in placing his facts. 
before the intelligence of the untrained, tourist: Some ' 
controverted metters, moreover, of purely specilative z 
value are introduced, “sach as the construction of the 
primitive crust (p. 126), the succession in time of granite, 
syenite, and ciorite, and the formation from these of 
schists and gneisses by Cisintegration in a heated ocean. 
The description of! the prevailing rocks is the work of a 
close observer in the field; and the careful mention of 
such materials as have been artificially introduced (* culti- 
vated rocks,” one might almost call them) cannot be too 
highly praised. ' Future geologiste wil thus be spared 
the dtscription of gneissic fragments (p. 6) imported as 
ballast from brazil. ; 
The suggested à 


envation of *pyromeride" (p. 29)— 
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“© gantaghs dans ls fen"—is not historic, Hauy’s and 
Monteiro’s name referring to the different fusibilities of 
the two constituents of the spheroids. We doubt also the 
primary ongin assigned to the chalcedony with which the 
hollows of thesg ‘old rhyolites are so of en filled. Here, as 
is so frequently the case among Continental writers, the 
immense importance of secondary char appears to be 
overlooked. In one of these lavas M; Noury has found a 
spherulite measuring 18 inches in diameter. The “ sphéro- 
lithes,” however, of certain diabase /veins (p. 41) would 
appear to correspond to the sphéroidal structure of 
weathered basalt rather than to tha contemporaneous 
volcanic bombs suggested by the auth r. - 
The account of the connection een open fissures 
and the decomposition of dykes, and of the origin of the 
numerous bays, as well as of the y inland features, is 
full of interest to the visitor. 5 e review of the 
history of thé island tbe sree NF recent’ elevation 
and depression is too lengthy to ‘of justice being 
done to the evidence relied on for ages assigned to 
the various types of rock—evidence ved solely from 
comparison with the mainland of France. The scanty 
preservation, moreover, of Secon 
Hebrides makes one cautious in* 
clusion (p. 139) thmt Jersey has 
since Permian times. M. de Lapp 
recently stated that the final cong] 
Triassic age. ` 
The book is written. in the lucid 






&dcepting the con- 










OUR BOOK suber 


General Biology. By William T. S 
Edmund B. Wilson, Ph.D. P 
(New York: Henry Holt and Co., 1 


THIS work hgs been planned by) 


ick, Ph. D., and 
I. Introductory. 
) 














‘í introdu study” to biological, ence, after di- 
ing which the learner may to Huxley and 
artin’s ^ Practical Biology,” Brooks’ “ Hand-book of 

- Invertebrate Zoology,” or to a second} of the present 


book, which is promised to be 
year. 
In the first four chapters of the i 






Messrs. Sedgwick. and Wilson deal 

of biology—that is, with the d properties of 
protoplasm and the origin and cation of cellular 
mar In the remaining Gate "discuss at full 
engin mo two types EETA ill {è the two principal 
ec re ual of life. These are, d common brake 
cl pe the earthworm (i (cus). The em- 
ysiology of the sel are as 
as the pure morpho the end 
Pe Mae Pe . Work is given, 

which may in some cases be of much palue. 
On p. 123 it is stated that “all the o of the body are 


originally developed from the walls of these chambers "— 


that is, the chambers of the body formed by the 
dissepiments. But it is a well-kno t that, as has 
been previo ya by the authors ves (p. 152), 
the ean ig are developed from the 
epi edgwick ison er td 
call it, Kr lobat as Such ch being te it gres 
that the Suerte cords are nbt develo 


from the meso- 
blastic chambers. à i e 
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Another and more serious error will fe found on p. 
143, where the vestcula@ seminales of the earthworm are 
described as the ‘estes. It has been conclusively shown 
by Bloomfield that the large white bodies which fill up the 
tenth and eleventh somites of Lusibricus are really the 
vesicula seminales. The true testes are very small bodies, 
only present at certain, periods of the year. There are two 
pairs of them, in the ae enth and twelfth somites. The 


soa are not matured in the testes, but pass 
into the vesicula se) to complete their development. 
Notwithstanding these few errors, Messrs. S ck 


and Wilson’s introductory essay is well adapted for the 
use of junior students ig biology. Moreover, it is i 


quately illustrated by welldrawn woodcuts, far exc 
in clearness of execution the average of those f di 


American tert-books. . 





LETTERS TO THE EDITOR 


[The Editor does mot kold himself responsible for opinions ex- 
pressed by his correspondents. Neither cam he undertake te 
return, or to correspond roith the writers of, rejected manu- 
serigts, No notice is taken of anonymous communicalions, 

The urgently requests to kesh thar letters 
as short as possible, The pressure on his space is 10 iod 
that it ts impofrible otherwise to insure the i pale ded 
of communications containing interesting ana nove facts. ] 

Industrial Studentships 


I AM directed to request that you will be so as ta allow 
me, through the medium of your columns, to inform manufac- 
turers and others e in industries in which art is more or 
less concerned, that the Lords of the Committee of Cgancil on 
Education have decided to make arrangements fer the admission 
of & limited number of persons employed in those industries to 
study in the South Museum, Library, and Schools, ` 
ofany fees, for periods óf fromi:two to nime 
to circumstances. 


Detellsd niles with regard to, hasan studentships will 
be sent on ap tothe Department. B fy, tha con 
may be it to be that the designer or workman for 
is sought shall show that he has p sd power 
Swag and achig to be se io prot by te opp i 
that he is actually engaged mb art Indos ; and 
that the beobdettea af the vont ta wiles he a qader- 
take ($ maintatn him, while he le stod at South Kensington 
When admitted, the working student be set, under direction, 
to study in the Museum and Art from examples relating 
to the industry in which he is employed, and be will also receive 
instruction in dra ee es 
as far as may be to his 
My Loris have taken this step with a view to render the 
Museum of more speci-] and direct use to the country, and 
trust that the valuable collection ‘of examples of applied art 
which‘has now been brought together may thus be more fully 
appreciated and taken advantage of by the directors of industry * 
in the country. J. F. D. DONNELLY 
xvin E QE February 38 





Top-shaped Hailstones ° 


Ix connection with the abnormal fall of 1ain which is 
place this cold weather in the North-West Provinces of India,, 
and which has clothed the outer ranges ef the Himalaya with 
snow down to the feet level, Wesel meation e Si 
of hailstones whi ch occurred on January at near Ramnagar, in 
the Terai. The hailstones were not very remarkable for size, 
being generally one third gf an tta wit here ee 
ono an inch in diameter. Some peculiarities of 
disp and sii however, arrested my attention. Nearly 
every one that was not deformed by collision was top- or pear- 
shaped. Owing to their rebounding from the ground, it was 
impossible to see whether the broad or pointed end fell fore- 
most ; but in every case the bread end was composed of per- 
fectly hyaline, emorphous ice, whilst the pointed end was banded 
crceswise by alternate layers of clear and white ice. In every 
case this distinction was, perfectly well marked. 
In some fewgnstances I found hailstones of another, but pro- 
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bably derived frm. Instead of being circular in section at 
right angles to the long axis, they aere triangular, so that they 
bore a strong resemblance to the kernels of 1 beech nut. The 


ur 


broed end in this case also was perfectly transparent, and the 
sharper end banded as before. 








I append three di rep eseating typical forms. 
- Ramnagar, Terai, January 25 . S. MIDDLEAISS 
e 
e . be 
Snowflakes 


e - 
* IN your issue of Januaty 30 t 
the snowstorm of jen 7, 1837, with menion of snowflakes 
34 inches long. Without vouching foi the exact details I send 
you some statements from a letter m the New York World of to- 
day’s issue. The letter is dated For K , Montana, U.S., 
February 13. ‘‘ The winter of 1685-87 will be long remembered 
-throughout the north-west for the extreme severity of the tem- 
perature and the unusual depth of mow. — Frcm January6 to 11 
the degree of cold was something frightful. ercurf thermo- 
meteis were often congealed, and spirit thermometers were 
kept Jumping from 40° to 60° below zero. Half a dozen times has 
the 60° notch been touched, and orce this season 624° below zero 
has been scored-on the Saskatchewan plains. But the anthorities 
in weather in this country are ths indians. The oldest members 
of the Crow tifbe say there have beer few such winters as the 
present since they settled im the Yellcwztone Valley. Curious 
phenomena sometimes attend a snowmorm. Near Matt. Cole- 
man's repch on January 28 the flakes were tremendous, some were 


r than mil&- . Some flakes red 15 Inches square 
S inchen thick. For miles the ad ur covered mulli qnl 
bunches, ey made a e spectacle while fallmg. A 
mail-carrfer wa» caught in the same storm and verifies it.” The 
parrative is one of great suffering, and loss of human lives and 
cattle. ''Mum Maggie Bunn, school-teacher at Highmore, 
while going from the school to Eer house was frozen to 
The bodies of three Indians who belonged to Berthold 


death 
dul, 
* were found frozen near Ashland," And soon, m harrowmg detail, 


for a number of whites perished. SAMUEL Lock WOOD 
Freehold, New Jersey, U.S. A., February :4 





e 
t Invisible a: Greenwich” 


I WRITE to note an apparent oversight which I have detected 
in the Nautical Almanac for 1888. e parcial solar eclipse of 
rus rh is stated to be ‘invisible at Greenwich,” but on 
applying a rigorous calculation I and that it will be visible there 
to.a small extent, the times of coatact being as follows :— 


G.M.T Anpa oM Angle from 
b m T pt. vertex 
First contact.. . 6 53 II Pto E... .. 26°to W. 
Greatest phase T «$i. O13 («in’s diam. 1) 
contact . .. 7 13 50 to E. .. 7'to W. 


the angles being for the direct image. 

I am aware that this is a very insignificant ecl but the 
gieatest attainable accuracy is desirable in ger naliona er homeik, 
which, indeed, inserts eclipses much slighter than the above, e.g. 
the lunar ecljpse of November 25, whose magnitude is 


only "002. A. C. CROMMELINX 
rinity College, Cambridge, February 15 





Lunar Halos 
Last evening (February 8), about a quarter-past eight o'clock 
(75th meridian trme), I saw around the moon series of coloured 
tmgs lying close together. The mner one was two or three 
diameters of the moon from the mcon and red, the neat was 
violet, then red, and finally violet aguin, this last one being very 
faint. From their proximity to the moon these seem to 


rings 
constitute the coronal, but I anf puzzled by the fact that the fnner 


was red. Do halos ever occur so clase to the moon and 
without an interval between the tw» pam of red and violet 


? 
eérwars 12.—Since whiting to ycu on -he 9th inst. I have 


371) is an interesting sketch of 


found that my colleague here, Prof. W. G. Brown, notidéd the 
Tings mound the mon about half an hour befere I saw them. He 
says the colour neuest the moon was yel/ets, passing into red 
outwards, and that immediately following the red was violet, 
then the colours of the solar s in qpder from violet to 
red on the outside. This indicates that the Spat red was really 
outside a violet ring which fcr some reason was invisible, and 
brings the phenom-non properly under diffraction : In fact, we 
had a g example af the coronel with the innermoat iings 


wan : S. T. MORELAND 
Washington and Lea University, Lexington, Vae, U.S.A. 
The Beetle in Motion 


IF it can interes Prof. Lloyd Morgan I am in a position to 
communicate that — have many times observed the progressive 
movements of insect, spiders, and myriapods. f have not 
noticed the retardation of hmd-legs; lt seems to me that this 
occurs only in the case of bulky and slow-moving beetles, like 
the larger Melasomata. In general I find that the mode of 
progression in articulates does not differ essentially from what 
we see in vertebrates; the process is only, at first t, a Little 
obscured by the plurality of the legt, we conmder only the 
protho1acic ring of a beetle, we that it walks like all bipeds, 
alterna one lez with arother. Two ents walk in the 
manner of quadrupeds, which are not amblers, Now the legs 
of the third segmeat must necessarily repeat the movements of 
the legs of the first segment, for the sake of equilibrium. The 
fourth ring would repeat the movements of the second, and so on. 

Tashkend A, WILKINS 








. 
A Recentl7-Discoversd Deposit of Celestine 

WiTH reference to Mr. Madan’s letter 391) on “A 
Recently-Discoversd Deposit af Celestine,” I to inform him 
that & note was read by me at the last m of the Mineralo- 
gical Society, descibing these crystals as exhibiting a habit and 
size unknown till then to occur with such crystals of celestine 
in England. I obtained the crystals at Christmas, from Mr. 
Henson, of the Stand, and am g to receive more mate- 
rial, which I hope to work on at the end of Term; but, unlike 
Mr. Madan, I have at present been unable to visit the locality’ 


where they are found. e R H. SoLLY 
Mmealogical Museum, Cambridge, February 28 





The Vitality of Seeds 
May I ask, through the columns of your widely-circulated 


r, whether there is any really trustworthy evidence for the 
follows statemert made by Prof. Judd in hh» address to the 
Geological Associ-tion (p 393 1n your last issue): '* The botanist ` 
cites the germimaioa of seeds, taken from enclent Egyptian 
tombs, as a striking illustration of how long life may remain 
dormant in the vezetable world.” I hnow that this is a popular 
belief, but should lik» to leem upon what foundation it rests. 
Probably it would interest other botanists besides. 

Febuary 26 N. E. P. 








THE RELATIONS BRTWEEN GEOLOGY AND 
THE MINERALOGICAL SCIENCES! ; 


II. 


[= us now curn from the statical aspect of mjnerals, 
their morphology, to the dynamical aspects, their 


hysiology. 
p Minerals are not fixed and unchangeable entities, as 
they are sometimes regarded. On the contary, th 
exhibit varying degrees of instability, and pass throug 
very definite senes of metamorphoses. 

We have already seen that every alteration in the tem- 
perature or ot3er conditions which surround a crystal 
eads to stnkiig modificatons of molecular stru 


“which are at once revealed by the delicate tests of opti 
eanalysis. So sensitive, indeed, are some crystals to the 


acüqn of exteraal farces, that evén the passage of the 


! Address to the Geo pur at tho I Mestng on 
Februaryei8, by cu [sib iet Prof. John w. Judd, F.R Conrinnad. 
from p 396 . 


March 3, 1887] 








light-Waves through their substance’ lle 


s to 
molecular rearrangements which are enced by arke 
changes in colour, translucency, and other properties. 


Many minerals have their atoms E ai re that the 
action of externaPforces causes them to fall readily into 







new combinatiofs. In this way the brought about 
such paramorphic as that[; onite into 
calcite, and augite into ornblende. |i. cessively slight 


manifestations of force are sometimes’ 

such paramorphic changes. | 
But the most significant fact of all 

ties of mole 








in a definite manner to the action 

und in this way welll 
physical and chemical changes without losing its identity. 
As the final result of such successive: ges, however, 
the bonds which hold the * organised " 

ually weakened, and at last 
In way the separate existence of: 
toan pude the materials of whi 


build up'the substance of other “ ” structures, 
ray e a danmi minerals behaye 
exactly like plants and animals? : 

But ın the case of plants: and 
these, which ae the direct outcome ;of external forces 


on a isation, as ed Li Ada 
valid raso reason why th edd 


and I know o S san 
not be employed in the case of min iti is true that 
the accomplishment of the cycles of in minerals 
often requires periods of time of enormqus duration, and 
that during incalculable intervals they 12 mu to ne 
wholly ; but in these respects] the “life” 
mineral di ers from that of a plant in just notis MN 
as the latter does from the life of an 
I must ask your attention for a few.tHoments to these 


peculiarities of internal organisation ir, erals, and to 
the way in which the various physical api chemical forces 


act an Mad upon t&em in consequence] of their special 
9 
rebar ches have shown that i 












pos- 







euer a number of planes, all of whi related to its 
,along which the hysical forces 

neu Do cud dinies in the 

s ysical and chemical pro ies of the . These 
planes have been called “ stru iý es” of the 


y far the most obvious of these of 
crystals are those of clea When 
to the action of mechanical force they bréak up along one, 
two, or three definite planes, with varyin; festers of ease: 


In gome cases when this separation ot be readily 
effected by percussion or pressure, it y be brought 
about by the unequal expanse and | ntraction in a 
crystal resulting from alternate h ind cooling. We 


cannot arrive at the limit of this liabili 
separate along its cleavage-planes ; if wa dere calcite- 
n 


and e the fine dust u & microsco 
each nfinute will be seen to hate the form Fa 
cleavage-rhomb of the material, 
- Now the exquisite molecular structu p a crystal, of 
which this wonderful pro of clea is the outcome, 
is borne witness to, not only by the tion of the 


ie -surfaces—presenting, as they a lustre which 
cial polish can imitate—but by the fact that each 
particular set of cleavage-surfaces pe efinite charac- 
teristics, an to those seen in faces of 
crystals. Tack rbi exhibits striking ies 1n its modes 
of reflecting-light; each yi€lds in toa 
hard point drawn acress it in different; ons; and- 
each, when treated with appyopriate solvéhts, is attatked- 
in a characteristic fashion, giving rise tothe geometrical 
forms known as the etehing-figures. wo 1 as these 


be 


VR 


. zin 
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cleavage-surfaces are, however, it must bé remembered 
that the power of cleavage is one that, under ordinary 
circumstances, remains altogether /a£en? in crystals. 
Cleavage-planes, however, are not the only latent 
structure-planes in Long ago it was shown by 
Brewster, Reusch, and Pfaff, that when minerals are sub- 
jected to pressure in certain directions, their molecules 
appear to glide over one, another along certain definite 
planes within the crystal; and, if we examine optically a 
crystal which has been treated in this manner, it is actually 
found to exhibit a serie? of twin-lamells arranged parallel 
to the so-called "giiding-planes." It thus appears thatin 
the movements set up wi a crystal by the application 
of force from without, certain of the mndlesiles of yhich 
the crystal is built up, lying in bands parallel to the 
gliding paie, are actually made to rotate throfgh an 
I 
t one time these “ glidi 





-planes” were regarded as 
being peculiar to a few minerals, such as calcite and rock- 
salt; but the investigations of Frankenheim, Baumhauer, 
Foerstner, and especially of Mugge, have shown that they 
exist in crystals belonging to every group in the mineral 


kingdom, including ose minerals which occur as 
common *rock- -forming constituents, such as the feldspars 
and pyroxenes. 


As is the case with the cleavage-planes, so with the 
gliding-planes, there may exist one, two, or three in the 
same crystal. One of these is y & principal gliding- 

lane—the slipping movement with its accompanying twin- 
liie being produced parallel.to it with the greatest 
facility —while the others are gle mes 

Strange to say, however, particular gli lane 
along which & eM yields appears to be Fp aio d not 
only by the directich in which the force is applied, but to 
some extent also by the nature of that force, whether per- 
cussive, or a sustained pressure, or a violent stress; in 
some cases where the application of external force fails to 
pois the gliding movement with its accompan 

ellar twinning, it may be induced by, the strains aad 
result from unequal expansion and contraction during the 
heating and cooling of a crystal. Some mineralogists 
have, cie oe hund to ap y distinctive names to the 
results whi ow from Siem of diffprent 
kinds ef force— whether a blow (Schlagfiguren) pressure 
(Retasfachen, or the effect of heating and cooling 
Contractionrisss). 

The gliding-planes of crystals are quite distinct from 
the cleavage-planes, though some very curious and “inter- 
esting relations have in certain cases been shown to exist 
between them. That the artificial formation of twin- 
lamelle, like the production of cleavage, is rendered 
possible by complicated molecular structures, it is scarcely 
necessary to point out. The application of external force 
to such crystals is like the putting of a spark to a tratn of 
gunpowder : the molecules lying in parallel bands are in 


arcos pude uer , 80 soon as set in motion, to 
le of 1 

"here b is still a and even more subtle set of struc- 

ture-planes in to which I must now allude, those, 


namely, for which the name of TOME PME! has been 
was long shown by Daniell that when crystals 
are exposed to the action of solvents they are attacked in 
such a manner as to give rise to peculiar geometrical 
forms. The subject has been followed up by Baumhauer, 
Lenis Becketend others, who have sliown what a 
n variety of “ etching-figures” may be produced 
gupon the various faces and cleavage-surfaces 

different crystals, 
~ Gaite, recently, however, i. has been shown by Von 
Ebner, as the result of his studies of calcite and on- 
ite, that all the complicated phenomena of the etched 
figures arise from the existence of planes along which 
solvent or chefnical action takes place most y within 
e . 


es 


r 
ee 
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„a crystal It thus appears that the complicated etched 
figures, with their curved and striated are indi- 

^ cations of the combination or oscillation of tendencies 
to chemical action along the different solvent-planes of 
the crystal. y . 

: My own experiments have enabled meto show that the 
chemical action taking place along the solution-planes of 
crystals leads to the development of cavities, often 

ing the forms of negative which may 
become wholly or partially with the product of the 
chemical action. 
Although the sblution-planes are quite distinct, both 
from the gliding-planes ‘and® the cleavage-planes of 
. Crystmis, I have been able to show that’ some curious and 
relations exist between them. , If lamellar 
inni been already developed in a crystal, then 
chemical action takes place along the gliding-planes in 


` preference to the normal solution-planes. 


Itis only when we study the minerals building up the 
rock-masses of the globe that we fully realise the import: 
ance of these molecular structures, and the wonderful 
changes which crystals are capable of -mdergóing, 2s a 
consequence of their i *g isation.” en, and 
then only, do we begin to understand the significance 
and the far- ing consequences ofethe physiological 
chánges of which erals are susceptible. 

-The crystals forming the rock-masses of the globe 
Have been subjected to every variety of mechanical force 
—violent fracture, long-continued strain, ty but 
enormous onged over vast intervals of time, 
to which myst be added the potent effects of alternate 
heatingtand cooling. Such moreover, are trans- 
fused througi* their whole bv various liquids 
and gases acting under tremendous, and sometimes vary- 


, pressures. 
nder such circumstances it is not surprising to find 
that the crystals-have often yielded along e cleavage- 
plenes and that clea have | produced. 
ese, by affording a ready charmel for the passage of 
“solvents, not unfrequently determine the course of various 
emical operations going on within the crystal 
. Not unfrequently, too, the rock-forming minerals have 
n ‘along their.gliding-planes, and the development 
‘them of.twin-lamellz 1s the result. Every 
calcite in an Dupuy limestone, and many 
of the plagioclase feldspars in igneous exhibit the 
secon lamellar twinning which has arisen from the’ 
of mechanical forces upon the mass! 
microcline structure in. orthoclases, with many other 
similar structures in‘other minerals, must almost certainly 


By the action of various solvents under augite is 
made to assume,the forms known as diallage and pseudo- 


to the statjcal ue to thousarcls of feet of super- 
rosis these solvent cies work with those 
cal aids i 


surfaces of crystals [s an indication of the existence of c twin- 
ning But m the oligoclase of Ytterby and other | , I have found 
that many crystals which exhibit stration do not ligt 
Sere ee LAUNE anil siue PE a tava, he Pole 
tw 
ning may be dendo in then. It a rom de o A 
that the crystals are t of lamelin, which the molecules are 
elirsatsiy xa sable aod oralio egalbrtoz I have in some cases found 
that the stresses upon a glice of which i bang heated and aeojed 
and then ground into a mi section, wide conser tóa gias piace duong 
the of a microscopic slide, are sufücjen- to canse the rotation 
tho in the alternate lamell. cosea, I havo no doubt that 
twinlameallation, Lke clea ‘be induced in the crystals of our 
rock-sections jinring the procemess to they are gpbmitted in their 





it is not surprising to find the molecules of the omginal 
breaking from their old allegiances, and the 
liberated atoms uniting to form new minerals, the 
position of whick is determined by the lines of flow in 
the mass. ; e- c . 
Not a few of orr gems owe their exquifite beauties to 
these physiological charges which have taken place in 
them since their first formation. The ardent glow of the 
sunstone and the pale wazery gleam of the moonstone, no 
less than the lovely play of the azure tints in Labrador 
and the bromy s of Paulite, are the result of phy- 
siological processes taking place in crystals which were 
panels clear and translucent. In the profound labora- 
tories of our earth’s crust slow physical and chemical 
operations, resuling from the interaction between the' 
ctystal, with its wonderful molecular structure, and the 
external agencies which environ it, have given rise to 
new structures, -oo minute, it may be, to traced by 
our microscopes, but capable of so playing with the 
light-waves as to startle us with new beauties, and to add 


another to ' . e $ 
* The fairy talee cf science, and the long results of time.” |’ 


Yes | minerale all have a Zfs-kzstory, one which is in 
determined by their original constitution, and mut 
the long seriés of slowly- ing conditions to which 
they have since besn subjected. In spite of the circum- 
stance that their cycles of change have extended over 
periods measu-ed by millions of yearspthe nature of their 
metamorphoses and the need which these have 
been brought about are, in all essential respects, analogous 
to those whick take in a Seguota or a butterfly. In 
spite, too, of the Jimitations placed upon us oy oe brief 
existence on the globe, it is ours to follow in all its com- 
plicated sequence this procession of events, to discover - 
the delicate isation in which they originate, to deter- , 
mine the varied conditions by which they have been 
controlled, and -o assign to of them the part which 
it has paya in the wanderful history of our globe during 
the countless ages of the past. . , i 


The ‘subject cf distribution, or ‘chorology, is one of no 
less importance in the study of the mineral than in that 
of the vegetable and ani kingdoms. The relations of 
minerals to cne another, and the manner in which they 
take thelr appearance im respect hub; 10 Ume «t0 puca 
nid a most instructive and suggestive fi of 


The oldermir- i id some attention to the ques- 


tion of the mode of association of minerals with one another, 
which they described under the term “ esis.” ‘But 
this was at a time when only and freely crystallised 

the present day 


estion of the varied distribution of minerals in 
and ühe, and «he manfa in which they are 
with one ancther to build up rock-masses, constitutes a 
most m branch of our science, that to which the 
name of petrology is given. ec 
Verte bame or! pe up ir Amp aces 
made to establish a branch of -history Science 
which:shall bear the same relation to mineral as that 
science does to chemistry. As minerals are formed by 
the union of c»rtain chemical compounds, so rocks, it is 
n Spats Bg be tegarded as being built up of different 
‘aia, But it must be remembered that while minerals. 
possess a distinct individuality—the result of their different 
chemical constitution and their characteristic crystallo- 
graphic form— we are quite unable to point to: anything 
us to tàese in che case of rocks. - 
. How is a mck“ species” "to be defined? It is not, 
enough to state its ultimate chemical composition ; for 
rock$ of the most varied cter and origin may agree 
in this gespect Equal du e is it to take mineralogical 
constitution as che is of our classification ; for, 4n the 


irse received much attention.” At 
qu 
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which are t 
may, and, indeed, 
Nor does minute 
e. criteria for distin- 
a sufficiently definite 

t varieties which 


same rock-mass, the species of mi 
and their propertions to one an 
often do, vary from point to poing 
structure, though affording mpm 
guishing certaim tyges of suppl: 
moans of diagnosis for all the 
occur. A system of “lithology” 
if we confine our attention to the ! 
museums ; but it breaks down the m 
TOR eo Hecate inue 
I have long felt assured that all 









oment that we attempt 
ld. 
pts at a nomen- 


clature and classification of rocks ‘must, for the reasons |. 


just stated, be regarded as tentative and provisional only ; 
ut the careful study of rock-types i$ evertheless bri 
to light a number of facts calculatedifo profoundly modify 
mirferalogical no less than geological thought and specula- 
tion : i 
. Petrology forms the link 
geology, just as paleontology does} 
geology. Mineralogy has justly 
of petrolpgy ; but if Pp ge d etymology of the 
language of rocks lie in the province bf the mineralogist, 
its syntax and prosody belong tojthe realm of the 
geologist. In that of wHi 









c 


mineral species and the words are - I am per- 

suaded that there is written for us}the whole story of 

terrestrial evolutjon. : $ 
Petrology, it is clear,- could m but httle p 


. until the improvement of micros 
us to make accurate determinatio 
rock, even when these are present}. 
particle. The characteristic ties of the different 
rock-forming minerals, 8o y studied by Zirkel, their 
accurate optical diagnosis, at which Rosenbusch has 
laboured with so much succ 


with the micro- 
chemical methods of Knop, Boficky 














, and Behrens, 
and the ical method of Stabó, have already 
done much to render exact our methods of recognising 


But there is at present, perhaps, a 
the end with the means in such ei 
all the varieties of minerals in a rock Nave been correctly 
identified, the work of the petrologi 
the contrary, it is only just begun. 

The relationship of the several : 
one another, the discrimination beta 
original and those of secondary origi 

- tion among the former of the essen 
Ífom those that are accessory or accidentgl,—these are 
PENES of even greater importance than the exact 

etermination of the species or varieties to which .each 
belongs. In not a few rocks it can 
every one of its t mineral con! 
from those of which it was ori 
indeed, if may be shown that 
the elements of the rock into fresh mi aggregates has 
i might we try to 


taken place in and again As 
give a pinna atcourt of our Engli 1 speech without 










e up; in some 
recombination of 


taking into account the series of through which 
it has passed in its evolution from, the Anglo-Saxon 
dialects, as to explain the nature of a rock without study- 


ing the influence upon it of the forc 
gradually acquired its present character 
With respect to the geographical 


"Rome; like 0 


by which it has 
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meljlite, are 
us earth's 
surface, 
others. 
“Still more remarkable are the relations which are found 
‘to exist between the of rocks occurring in different 
phical areas. e study of this subject is leading 
us to the recognition of the fact that there are distinct 
petrological provinces. In closely adjoining areas—spch 
as Hu and Bohemia, for example—widely different 
Spes of rock have been erupted during the same geolo- 
gical period; and this is a fact not less striking and 
significant than that of ghe meeting of two perfectly dis- 
tinct biological provinceg along a line which traverses the 
Malayan archi . It cannot be doubted that the 
prosecution of this hopeful branch of study» the 
„graphical distribution of minerals and rocks—will 
us to results of the highest interest and value. 
That there will be shown to be a distribution of 
in time, as well as in space, I am perfectly prepared to 
believe. .I cannot but think, however, that some of 
the generalisations’ on this subject which have been 
hazarded' are somewhat To a an (espe- 
cially ene belonging -to the school of Lyell) it 1s equally 
difficult to conceive that there should be a broad distinction 
between the métamorphic rocks of Archzan and post- 
Archæan age respectively, as that the pre-Tertiary vol- 
canic rocks should be altogether different from those of 
Tertiary and recent times. 


The t object of all our studies—concerning the 
aa the physiology, and the chorol ed the 
mineral om, ought to be to arrive-at d ite ideas 
concerning its se&ology ; the causes by which the existing 
forms, capabilities, and positions of minerals and rocks 
have been determined. $ 

While the fossils contained in rock-masses afford us the 
-means for determining the date of their origin, the careful 
study of the minerals which they include may enable us 
to unravel the complicated series of changes through 
which they have passed since their first formation. e 

Eighteen years ago, When seeking to show how 


the origin of a icular rock might be elucidated by a 
combination of studies in, the field, in the” ctrémical 
laboratory, and by the aid of the microscope, I ventured 


to offer to this Society some general remarks on this sub- 
ject. As it has been my constant endeavour since that 
time to apply the principles then enunciated inethe case 
of rocks of more complicated character and more recon- 
dite origin, I may perhaps be forgiven for repeating the 
words Í then used. E rock since its first formation 
“has undergone and it sti sgl dees constant series 
of internal changes, the result of the action of different 
causes, as heat, solution, the play of many 
chemical affinities, and of crystallographic and other 
molecular fo ses insignificant perhaps in them- 
selves, but capable under the factor ‘swe of producing 
the most wonderful transformations. The logist is 


called upon tg unravel the complicated , ts, to pro- 
nounce what portion of the phenomena presented 2 
rock is due to the forces by which it was inally formed, 
and what must be ref to subsequent ; to dis- 


criminate the successive stages of the latter and to detect 
their venous ates | in vd ba trace -the history of a 
rock from its deposition to the t moment. 

Dr. W: rth has well RERE the changes 
which take place in rock-masses as due to the tendency 
of unstable mineral combinations to pass into stable ones. 
It must be remembered, however, that stability is a rela- 
tiye term, and that the ent of molecules which 
is stable under ane set of conditiojs becomes unstable 
under another set. As by the internal movements and 
the external denudation of the earth's crust, the conditions 
under whicg rock-masses exist'are undergoing slow but 
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continual changepnew adjustments of tie molecular struc- 
ture of the rocks are at once necessi-ated and brought 
About. 

In attempting to reason as to the crigíza/ conditions 
"under which a rock-mass must have been formed, it 1s of 
great importance to avoid those sources of error which 
exist in rocks that have undergone much secondary altera- 
tion. Such rocks abound in, though -hey are not neces- 
sarily confined to, the older geol cal formations ; and 
it 13 among the younger and tresher rocks, therefore, that 
we may most hopefully seek the key to many petrological 
problems. 

If, for example, we concentrate pur attention upon the 
more recent and less altered igneous rocks, it becomes 
clear that the degree of crystallisdtion displayed by them 
has Cepeda on the slowness with which consolidation 
has taken place and that this has in turn been detet- 

p ene by the depth from the surface at which they have 
n formed. In this way, by the study of igneous rock- 
"masses 1n Scotland and in Hungary, I was able to show 
that there is a perfect gradation from highly crystalline 
rocks—granites, diorites, and gabbros—into the ordinary 
volcanic s—rhyolites, andesites, and basalts ect- 
ively—and from the lattex into the various kinds of vol- 
canic glass. These,conclusions have been confirmed by 
subsequent investigations like those of Hague and Iddings 
1n the Comstock region, and of Lotto in Elba. Further 
and more recent researches have enabled me to show 
that certain types of structure have been determined in 
rocks, according to the more or less perfect absence of 
all movement within them during the:r consolidation. 

Very remarkable, indeed, are the internal changes 
which také place in rock-masses when they are submitted 
ta those powerful stresses which resalt from the move- 
ments that occur during mountain-making ; and the full 
e\planation of these is perhaps the most difficult problem 
which still confronts the geologist. 

It waslong ago asserted by Scrope and Darwin that 
the solid rock-masses of the globe, under such conditions 

these, must have actually ed, ke the viscous lavas 
oP die rhyolitic series. These geologists were even able 
to show that the separation ani disposition of the crystal- 
line elements in such lavas present the closest analogy 
with what i$ seen in the crystalline schists and gneisses 
of greatly disturbed areas. 

Since these early researches, which were principally 
based on the study of rocks in the field, aided ony by 
the «-lens, three classes of researches have served 
to deepen our insight into the methods by which the 
schistose and gneissose rocks must have been produced. 

In the first place, the experiments of MM. Fresca and 
Daubreé have shown that solid matter under enoimous 

"pressure behaves like a viscous substance, its whole in- 
ternal structure exhibiting evidence of the flowing move- 
ments to which it has been subjected. 

In the second place, the studies of M. Spring have 
established.the fact that both pafkmorphic change and 
direct chemical reaction may result from simple pressure. 
Thus the unstable monochnic form of sulphur, by a 
pressure of 5000 atmospheres, was at ordinary tempera- 
tutes converted instaptly into the stable rhombic Lun, 
a transformation accompanied by ch of densita 
and of many other physical properties. Still more strikang 
is the case of the unstable, yellow, rhombic, mercunc- 
iodide, which, by simple rubbmg with a hard substance, 

into its stable, red, tetragonal allorporph. It is 
instructive to notice that the game change in both 
instances appears to take place “spontaneously” after 
a sufficient interval of time ; or, in other wo small 
variations in temperature, pressure, and other surround- 
ing conditions are ble, if Sufficient time be allow 
of bnnogmg about the same result as more intense 
pressure applied suddenly. That the similar paramorphjc 
change of pypoxene into hornblende, which 1s sg frequently 
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exemplified ın the earth's crust, is sometimes the regult 
of intense pressure, and at other times follows from 
the repeated slight alteration of conditions during; long 
periods of time, we have, I believe, abundant evidence. 


But the experrmenss of M Spnng et prove that 
chemical reactions can result directly m pressure 
are of even greater interest to the geologist By submut- 


ting mixed powders to intense pressure, he succeeded in 
producing metallic alloys and various binary compounds, 
and also in bringing about double decomposition between 
many salts. That similar reactions between the com- 
plicated silicates which form the minerals of rocks have 
resulted from the enormous pressures to which they have 
been subjected, we have the most ample proof. Thus in 
rocks where such pressue has just begun to act, such as 
tne "flaser-gabbros, wherever the unstable olivine «is 
in contact with the zlmost equally unstable anorthit 
chemical reactions have been set up by the pressure, and 
these have resulted ın the formation of zones of enstatite 
and anthophyllite, hornblende and biotite, which have 
been so well described by Tornebqhm, Bonney, Adams, 
and Williams. Provided with the clue sdoplied these 
results, we find tle difficulty in going one step further. 
When the piessure has been stil more intense, as in 
mountain-making movements, reactions are set up amo 
all the minerals of the rock-mass; the elements of whic 
it is composed, se: fee from their old engagements, enter 
into new alliances, and the result is the formation of a 
complete:y new set of cryszallised minerals. 

e third class of researches, destined, as I believe, to 
remove our difficulties in explaining the origin of the 
schistose and gneissose rocks, are those already alluded to 
as having been undertaken with the microscope. As yet 
the details of such changes have only been explained in the 
case of some of the simpler examples ; but 1 am convinced 
that the persevering application of the same methods in 
the field and the laboratory will result in the removal 
of difficultes that mow seem to be absolutely insur- 
mountable. 

Some observers in this country have þeen' led to infer 
that the recrystallisanon of rock-masses under pressure 
has ın all cases been preceded by their pulverisation. Of 
this, I confess tha- I can find no evidence. That near 

eat faults of all kinds, this reduction of rocks to powder 

oes take place, we find abundant proof; but the evidence 
also points to the conclusion that such rock-crushing, as 
distinct from recéytowing, is in every cage local and 
exceptional. ; 

There is another and totally different senes of changes 
which takes place in rocks, when, brought near to the 
surface by denudaaam, they are exposed to the action of 
water, oxygen, carbonic acid, and other atmospheric 
agents. The breaking-up of the alkaline silicates and 
the deposition of secondary silica, the formation of the 
zeolites. the efidotes, theggblorites, and serpentine, the 
resolution of crystallised minerals into the isotropic 
mixtures, and the recrystallisation of these in new forms, 
all offer problems of the highest interest to the geologist. 


I may venture, in drawing these remarks to a close, to 
indicate another point of analogy between the three 
natural-history sciences. It is found in the circumstance 
that experimental verifications of our conclusions are 
often difficult, if not actually impossible. ' 

We must be content to reason from the proved vaia- 
bility of the existing forms of plants and animals as to the 
possibility of the producion in time of new species. And 
In the same way, with oar limited command of heat, 
pressure, and especially of time, we can scarcely hope to 
originate the exact counterparts of the various minerals 

rocks of our ea-th's crust. - 

We may never-heless point with satisfaction to wha 
1n spite B such difficulty, has already been accomplishe 
1n this intefesting field of research e honouy of having 
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^d 
ful issues belongs | splendid field thus opened Y to the young naturalist 


pushed these researches to such succ 

chiefy to the chemists, mineralogists, and geologists -of 
France. To the labours of Senarmont, Daubrée, and a 
host of other workers, we owe the artificial production of 
a very large number of the minerals of our globe; while 
the ingenious expenments of Fouqué and Michel Lévy 
have resulted im the formation of many rocks differing in 
no essental particulars from those which have been pro- 
duced by natural agencies. die ` 

In the prosecution of his various rches theimport- 
ance and value of exact mineralogical knowledge to the 
geologist 1s becoming ind more apparent. The 
temporary estrangement tween the cultivators of 
mineral and geol is now, we may hope, for ever 
at an end ; very heartily, indeed, do geologists recognise 
and welcome the aid of their brethren the mineralogists. 

Bat ifit be confessed that the kie past and pro- 
spective, conferred on geological science y mineralogy 
are vast and even incalculable, ıt must also be admitted 
that the debt ıs amply repaid by tHe beneficial influence 
which is being exercised in turn upon mineralogy by 
geology. ° b ` 

Some Mme ago a distinguished mineralogist asked me 
if I did not find the ordinary text-books of his science 
but little calculated to arouse the interest or excite the 
enthusiasm of students | am sure that the energy of my 
assent must at least have ass imy friend of the 
strength of my convictions on the subject. 

Too long, in has the accumulated mass of mineral 
lore recalled the ggim vision of the seer of Chebar. In 
that gruesome valley the wail of the'student, “the bones 
are very dry,” has mingled with the 'sigh of the teacher, 
“Can these bones live?” But now from the four winds 
of heaven come the constructive id of many minds— 
from Scandinavia and from France; from Germany and 
from the United States—and ın obédjence to this influ- 
ence behold *a great shaking" in'the formless mass. 
Scattered facts, isolated observations, imperfect general- 
isations, and tentauve hypotheses ‘are falling together 
* bone to his bone,” and are building up a sound body of 
mineralo knowledge; and into ‘this the spirit of 
geological thought entering, mineralogy shall stand forth 
a living science. ' 


DR. WILLIAM TRAILL, OF WOODWICK! 


THE death of this assiduous student of natural history 

merits more than a passing notice, since there are 
few s ns who did more for the advancement of Eastern 
conchology than he ; while his researches on the antiqui- 
ties of his native county (Orkney) claim attention. 
His whole career, indeed, as in the case of many an 
Eastern surgeon, illustrates the idan of placin both 
natural history and botany on the:curriculum of every 
ntedical student. ` 'd 

Dr. Traill was the eldest sopa Mr. "rail? of Westness, 
Rousay, Orkney, and he was born in Kirkwall on Septem- 
ber 8,1818, He proceeded to the Uni of Edin 
to study medicine at the age of sixteen} and while there he 
had the advantage of the direction and advice of his 
uncle, the late Prof. Traill, who held He Chair of Medical 
Jurisprudence. Young Traill proved an apt student, and 
showed from the first a strong liking fpr natural history. 
This was fostered by his uncle (whose collection of snakes, 
now in the Museum of Science andiArt, was well known 
to naturalists),as well as by his pursuits during the holidays 


at the family seat at Westness, in the 'Island of Rousay. 
Amongst his fellow-students were! Dr. Cleghorn, of 
Stranthie, late Conservator of Forests in India, Sir 


Lyon Playfair, and Dr Halliday Douglas. 
After graduating in 184", he proceeded to India as*a 
surgeon in the fast India Company's service. The 


1 Abstract of Paper read at the Literary and’ Philoszphlcal Sosiety, St. 
Andrews, January ar, 1887. ° I » St 





stirred all his energies into activity, and he studied and 
collected various groups, but especially thê land-shells of 


‘Madras. "His early studies on the shores of Orkney had 


given him a predilection for this department, and he re- 
mained faithful to it throughout life. Thus, when shortly 
afterwards called to serve in China, he began the collec- 
tion of those beautiful specimens of Eastern shells now 
so well known in many collections, His opportunities 
were further extended a residence of some years at 
Singapore, and afte at Malacca and other stations. 
He returned to England in 1854, and his collections were 
much admired, both a$ regards the beau of the speci- 
mens and the number of examples of each species. His 
acquaintanre with Dr. Knapp, a retired army surgeon, 
and also wel known as a malacologisy gave 4 great 
impetus to his studies, as also did his association with 
Andrew Murray, Robert Gray, Dr. Howden,* W yvilla 
Thomson, Foster Heddle, James Cunningham, Patrick 
Dalnahoy, and R. Greville. 

His return-voyage to India in d ps him an oppor- 
tunity of examining the pteropods an other pelagic mol- 
lusks, and his observations, with four plates and a chart, 
were communicated by Sir Walter Elliott to the Madras 
Fournq, then edited by his friend Dr. Cleghorn. His 
preparations of the delicate glas8y shells of the Theco- 
somatous forms was aaa He also described some 
rare species, observed certain peculiarities in their struc- 
ture, and made comparisons between the velum of the 
young Cyprea and the epipodia of the pteropods. His 
collection of Eastern mollusks was largely increased during 
his second period of duty, so that it became celebrated 
for certain rare ty such as Rostellaria rectirostris, 
Trochus guilfordit, Trochus imperialis, &c. gHe also 
added largely to Prof. Traill's collection of gnakes forme: ly 
alluded to. 

On retinng from active duty he settled at St. Andrews, 
and at once took an active interest in the Universi 
Museum and Literary and Philosophical Society, of whi 
latter he was a Vice-President at his death. He spent 
much of his time in arranging the Mollusca in the 
Museum, and he enriched the collection by many interest, 
ing and rare types. In his annual trips to his estateein 
Orkney he also made researches on the antiquities and 
geology of the district, and these he embodied gn, papers 
communicated to the Edinburgh Antiquarian Society, and 
to the Society at St. Andrews. Amongst these papers are 
the following.:—“ Results of Excavations at the Broch of 
Burrian, Orkney,” two plates and woodcuts ; “ Notice of 
Excavations at Stenabeck, Orkney,” with wéodcuts, 
* On Submarine Forests in Orkney”; “On the Picts’ 
Houses of Skerra Broc”; “On the Recurrénce of 
Boulder-Clay in Orkney”; “Notice of the Boulders in 
North Ronaldshay,” &c. 

His knowledge of botany also enabled him to accima» 
tise various plants in Oikney, such as Phornuun® tenax, 
various Veronicas, the Manuka (Capt. Cook's sea-plant), 
the Japanese Evonyus, and others. 

Dr. Trall was a man of refined and gultivated mind, 
Bae but unobtrusive, and had a large circle of friends. 

e enjoyed good health till eighteen months ago, when 
the first symptoms of the disease which Moms pore 
fgtal appeared. * W. C. M. 


THE EARTHQUAKE 


A SERIES of shocks of earthquake has caused much 
havoc if the Riviera during the last week. Although 
it ig too early to attempt to give a complete account of 
what has happened, the leading facts, so far as they are 
of scientific interest, are well summed up in the follow- 
report, issued by Father Denzg, of the Montcalien 

Observatory :— ° 
“ (1) The earthquake in our region has had nearly the 
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same effect as those on x iem 38, 1884, and Septem- 
ber 5, 1886. it extended to the east along a line 
leavipg the plains of Lombardy at Lomellina, and passing 
by the district -of Alessandria to the Riviera di Levanto, 
and westward over all the Western Alps, proceeding 
towards Switzerland as far as Geneva and beyond, and to 
Paris and Corsica. The telluric movement proceeded 
from the Lepontine Alps on the north to the Gulfs of 
Lyons and Genos on the south, extending, but more 

feebly, through Tuscany to Rome. 
e“ (2) The ovement bad its greatest intensity in 
Liguria, in Southern France, and in Piedmont, where 
it shook the whole of our Eg m enone ibo all 
the Maritime, Cottian, Graian, Pennine, and Lepontine 
Alps. s 
k This time the centre ef the strongest intensity 
was in the Gulf of Genoa, al the line dividing the 
eplace where the Apennines join the Alps, and extending 
m Savona to Mentone. It was within this space that 


N Rone lost their lives in several localities, such as Savona, 
x oli, 


and Mentone, and everywhere as far as Marseilles 

- there were numerous disasters and buildings thrown down. 
The movement of the soul, not so violent, but equally disas- 
trous, spread over the mountainous co which extends 
fromthe Altare Pass to Millesimo, Mondovi, and the neigh- 
bouring regions. Thé shock was severe, but if did no 


considerable damage, in a portion of -he province of | the main portion of the modern town of 


Coni, as also in the provinces of Alessandria and Turin, 

it being very intense on Mont Cenis. It was slighter in 

the plains and in the valleys of the province of Novara. 
way In the places where the earthquake was most 


intense the principal shocks were three in number, and | were a source of great trouble at the time of buildi 


with a slight difference, depending probably on the differ- 
ence of correspond to the times indicated -by the 
seismic instruments of our Observa:ory—namely, the first 
at 6.22 a.m., the second at 6.31, and the third at 8.53. In 
the places near the centre of motion slight shocks occurred 
at intervals all through the day. The severest and most 
terrible shock was the first, which was undulatory in 
several places, oscillatory, and perhaps rotatory. It was 
several times prolo accentuated, Here. at 
eMontcalierl, as at Turin and elsewhere, it had three 
pine repetitions, plainly evidenced by the courses 
traced by our registering seismograph. These augmenta- 
tions qf intensity were mistak regarded by some as so 
many distinct shocks. . 
"(S The dominant direction of the first undulatory 
sh was from west to east, with slight deviations at 
intervals from west and north-west to east and sonth-east, 
and wifh oscillatory and very slight vibrations. The two 
. other shocks were also und , and the last was rather 
more intense'than the second, btt withaut reaching the 
intensity of the first.- The second and third had about 
the same direction as the first. 


~. “(6) The earthquake in places where i: was severe and 


very Severe was accompanied by dui im I may add, 
in conclusion, that ut 2 o'clock this (Thursday) 
morning our most delicate seismic instruments signalled 
very slight fresh shocks, undulatory, and from north-west 
to south-west.” > 

The fullest and most accurate details as to the succes- 
sive shocks have come from the more important towns 
in the western Rivitra. Mr. W. J. Lewis, writing to us 
from the Hôtel des Iles Britanniques, Mentone, on Satur- 
day, the 26th of February, says that some slight vibrations 
seem to have been felt there about midnight and 3 xm. 
before the great shock. “This last" he continues, 
"occurred apparently a few minutes bef ix, just as 
day was da . He was roused from sleep by being 
violently jolted in bed, which was being shaken with great 
violence. At the same instant he heard loud noises of 


. ap tly cracking walls and ceilings, and the rattlé of 
fling plaster and breaking glasses “T did not,” says 
Mr. is, 


“instantly realise my position, but had time 
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to consider whar was going on, and to conclude if the 
house collapsed under the shock, escape was hopeless, and 
that there was ncthing to be done. is may possibly 
have taken ten seconds. Needless to say, that when the 
motion ceased and F found myself unharmed, I}-was up, 
seized my warmest clothirg, and was down in the en 
in less than a minute The daily press have 
sufficiently described the scenes which have/-occurred 
throughout the Riviera. The second shock, of considerabl 
but much less, force, occurred about ten minutes later. 
ob: within a few minutes of this that the hall clock 
marked 6.15, local time, corresponding to’s.54’a.m., so that 
I should be inclined to place the second shock at 6.10. 
A third shock of about the same intensity as the second 
occurred between 8.30 and 8.45. This last threw down 
bricks, tiles, &c., which had been displaced the first 
shock, and raised the panic to the greatest height." « 
According to Mr. Lewis, the early reports of the disaster 
at Mentone were much San c WE but the truth, he 
e 


says, is bad erough. large hotel y 
those in, high scuations, seem. to have Seed Taek 
The whole of the East Bay and, the old town have 
escaped practically inharmed. © greatest has 
occurred to two-storied buildings placed on the alluvial 
soil in the comparatively level part lying along the see, 
and in the valleys of the Carrei and Borrigo, embracing 
West Bay. 
Here the relation with the foundation is well marked in 
the case of two equally well-built houses not more than 
300 yards vir St John's Parsonage and the House 
of Rest. e former is in the valley, And the foundations, 
Tt 
is very much shattered. The other is built on a and 
has pipe odeur indue Within a radius of a quarter of - 
a mile of the station ths main destruction has occurred.. 
But the houses most wreczed—some score or more—show 
most conclusively bad building. The large hotels in this 
injured area—the Iles Britanniques, National, Orient, 
editerranée, des Colonies, &c.,—most of which are four - 
to five stories high, have suffered injury to lathe and plas- 
ter, but in few places are the main seriously eti, 
In the case of these high buildings thé intention of rai 
‘them to such a hei necessitated a firm and soli 
foundation. I have noticed that the walls-in a part of 
this hotel at a height of six stóries have on the top floor 
suffered no visitle damage. In the same way Monte 
Carlo, büilt'on rocky ground, has vr ar og oak : 
Writing from Nice, a co ndent of the 7ïmes, sign- 
ing himself“ Commander, RN” says that, on Wednesday 
morning, about six o'clock, he was awakened by an 
commotion so unaccountable that for a 
moment he thought an escaped lunatic was shaking the 
bed in a maniacal outburst of fury. Running to the 
i 1 he .saw that the shock must have been very 
severe, “for everywhere the streets were strewn with freg- 
ments of cornices, meee chimney-pots ; while many 
houses exhibited, dun ooking cracks and rents in 
the walls of the upper stories. Another shock as violent 
as the first mus inevitably have been followed by the down- 
fall of many buildin Fortunately, however, none. of 
the succeeding sh at all approached the frst. i 
violence.” Another correspondent of the 7zyzes—* C. E. 
de M.”—-writes from Nice, that he was awakened shortly 
after 6 a.m. by “a tremendous vibration, which shook the 
whole house, a large hotel, from top to-basement. The 
bed rocked anc swayed violently to and-fro like a 
hammock set swinging, and great masses of plaster fell 
from the ceiling and walls in every direction seewing the 
room with déérrs, while the paper was literally stripped. off 
the walls, and every second the whole hotel a peared as 
# it must topple over. . . . Ag 8.30 Ri another pa 
though of less violence, seemed to complete the reign o 
terror which had nowsetin.” = ® s ms 
At Cannes Sir Theodore Martin noted that the-first of 
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es after six (Cannes 





“No premanitory given, and there 
was none of Tumbling noise w frequently accom- 
panies earth The sky was! Without a cloud, and 


to show itself in 


A second but 
did not tend to 
yy, the-first. So far as 








I can learn, of the thousands} who fill the hotels 
remained in their rooms, the great. jority ing their 
way, some in the scantiest of raimeh into the adjoini 
The first alarm was b&ginhing to pass 
when, about half-past eight, a third ock was felt. This 
did not last above fifteen seconds, while it lasted it 


was Very severe, foking Meek floo d moving the fur- 
niture in the same way, but in a 1 egree than the first 
shock. The air continyed calm as before, and the whole 
sky was fooded with sunshine." E 
t will be observed that Sir Theod 
the direction of the oscillation at q 
west Another correspondent of tHèj Tssmes says that at 
Antibes the undulations were “undo; 
east.” -At Toulon, where there 
about six o'clock, the undulations wefe also from west to 
east On the o 
three shocks in 






‘felt about 6 am., 
sted about - fifteen 
houses. At 
1 and the clocks 


. and a third at 830 am. They 
seconds each, and caused fissures ir 
Nimes some windows were s 


sto ; and like results were i at Gienoble. At 
Avignon three shocks were felt n 6 and 8 o'clock 
and the first shock was violent*enough to awake all 








the inhabitants, Sight shocks were! 


streets half dressed. Then came a mołe fearful shock. A 
frightful ang noise was heard far as the beach, 
and the houses fell in, burying the er number of those 


who had lived in them. The ts! 
mile and a half off, were also very: 
Bajardo more than 200 persons were 

The full extent of the calamity whi 

took these and other places in the sdme district cannot 
even yet be accurately determined. following is the 
of&cial list of dead and wounded aimo, 3 dead, 8 


p and at 
per d church. 


so suddenly over- 









wounded; Al 30 wounded ; ssola, 3 dead, 12 
wounded ; Bajardo, 230 d 30 ded; Bussano, 8o 
dead, 27 wounded; Cast 41: 65 wounded ; 
Ceriana, 5 dead, 12 wounded ; iang}* 35 d 

IO wounded; Diano Mari 180 déad, 65 wounded ; 
Montalto Li 1 dead, 3 wounded;;| Noli, 16 dead, 12 
wounded; Oneglia, 23 dead, about 1 ‘wounded ; Pom- 


to south. Dr. A. Riggenbach, Assistiht Astronomer at 
the Basle Observatory, wtites to us fhat some shocks 
occurred there. The two clocks of th © Basle Observa, 


tory, and the two regulators of the pul) 
the principal astrongmical clock of FK 
sidereal time, were stopped at 6h. 42m. sos a.m.el 

mean time, or 5h. 34m. 304. a.m. G céhwich mean time. 


c electric dials, 
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Mr. G. M. Whipple, Superintendent of tie Kew Obser- 
vatory, has been EGO ed 


given 
h at the Kew Observa- 
tory. showing that the instrument was affected by, the 
earthquake about 5.40 a.m. Indications of the later 
shocks were shown on the ona photograph, but not 
with sufficient clearness to enable them to be satisfactorily 
° 


- . 
€.M.T. 5" 7c de 7* A.M. e 


trace of bifilar magnetograph at the Kew Observatory, Richmond, 
Copy of tm 1887, February 25, S tun Movemenrurd dune Dy at 
marked x. 


in Southern Europe, the 
of their transmission from the Riviera was about 


500 miles an hour. 


erpignan, ssesses a magneto- 
meter. A little before the shock his magnetic instru- 
ments were shaken by a peculiar jolting motion. At 5.45 
a.m. the etic registering Instruments at the Obeerva- 
tory in the Parc de St. Maur, near Paris, exhibited the 
same motions, At the Lyons Observatory similar vibra- 
tions were observed at 5.55. M. Mascart remarked 
these movements were simultaneous. It was not, there- 
fore, an movement passing from one point to 
another with which they had to deal, but a phenomenon 
which affected q large space simultane ly., He sup- 
posed there had been an electric current which had acted 
on all the instruments placed within its sphere of action. 
The form of the curves recorded was very distinct from 
those given by.magnetic instruments when affected by 
storms or pepe n Mascart ip dr 
might be found of predicting App of & 
"bets He added that if the cause of the effects 
that had been observed was an electric flux, it was easy. 
to understand why their intensity was everywhere poarly 
the same. A commission was appointed to examine 
documents which may be transmitted with reference to 
the earthquakes. ° 





NÓTES . 
A CIRCULAR to Great Britain and the Sher European States, 
arf to the United States, has been forwarded by the Executive 
Commissioners of the Melbourne Centennial International 
Exhibition. The Exhibition will be opened on August r, 1888, 
in order to e the centenary of the founding of the colony 
of New South Wales, and will remain open for six months. 
The Commission invites the British, foreign, and colonial 
Governments to participate in the undertaking, and trusts that 
steps will promptly be taken byghem for the completest possible 
representative display. It is pointed cut that the population of- 
Australasia is 3,500,000, that the imports of British goods annu- 
ally umount in value to 32,000,000/,, and that 7700 miles of rail- 

B | " . 
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way are open fog tafüic, while over 200 miles of line are in 
course df construction. Applications for space must be made 
before the end of Angust this year. The Commission demres 
to nake the Exhibition specially teresting in manufacturing 
processes, machinery, &c., in motion, and oLjects of manual 
labour. There will alto be a picture gallery lighted by electri- 
city. Further information may be obtained fom the Agent- 
General in London, or fiom the Epecutive Commissioners in 
Melbourne. 


Mz. ROBERT ETHERIDGE, JUN., cf the Geological Depait- 
ment of the Biltish Museum, has received the combined appoint- 
ments of Palæontologist to the Department of Mines, and to the 
Austrayan Musgum, Sydney, and will sho-tly proceed to 
Australia to take up the duties of the two ofices, His exten- 
ive paliontological knowledze will be much missed in the 


e^ N British Museum. 


Sour days ago the Medical School of Faris elected M. 
Brouardel as Dean,' in che place of M. Beéclard, recently 
deceased. M. Brouardel is Professor of Forensic Medicine. 


ON Saturday last Mr. John Morley deliverec, in the Egyptian 
Hall of the Mansion House, the annurl address to the students 
of the London Society for the Extension df University Teach- 
ing Hus subject was ‘‘ The Study of Literatize," and we need 
scarcely say that he set forth his ideas with his usual vigour and 
lucidity. But what did Mr Morley mean by the following sev- 
tence: “I, for one, am not prepared to accep: the rather enor- 
mous pretensions :hat are nowad1ys made sometimes for 
physical cience as the be-all anid end-all of education”? By 
whom are these‘ rather enormous pretensjons " made? Men 
of science, no doubt, claim foi the stuay of physical science a high 
place in *ducation ; but we have never heard that they feel 
disposed, on that account, to exclude the study of art and 
literature. 


e THE University of Sr. Petersburg lately ce ebiated its sixty- 
embth anniversary. It has 64 professors, 47 fellows, 8 lecturers, 
and 39 laboratory assistants. e are 2627 studentz, who are 
grouped as follows;—For Oneatal languar-s, 87; for law, 
1170; for natural science, 426; for mathematics, 618; for 
history and philology, 224. i 


WE have ieceived the fow February sectiuns of *' Studies in 
Micios&pical Science," edited by AIL Arthur C. Cole The 
text, which is finely illustrated, relates to Heustoria, the 
ovaiy and ova in birds, fatty degeneration of the kidney, and 
microbes. 


Por. Orro STRUVZ's jubilee was celebrated some days ago 
at thf Pulkowa Observatory, A great nirnbei of delegates 
from. learned societies and scientific -nstitutians were present, 


THE new joynal edited by Prof. Grarher is called the 
Bullet Afésical. It appears in Paris twice a week, on Thurs- 
days and Sundays. 


IN the Febiuary number of the Journal of the Anthropologi- 
cal Institute there is an interesting paper by Mr. Bloxfm. 
describing eight specimens of Aioko or symbolic letters, which 
have actually been used by the tribs of JeLu in West Africa. 
These Aroko were sent to Mr. R. N. Cist bz Mr. J A. Otonba 
Payne, Registrar of the Supreme Court at os, who himself 
belongs to the tribe of Jeba. The paper 1s carefully illustrated. 
One of the figures represents a message fron a native prince of 
Jebu, Ode, to his brother ronging abloed It consists of six 
cov iles, all turned inthe same direction. The qull of a feather 
is passed thiough them from front to beck, and the shaft is 
tuned towaids the end of the quill and fixed to the side of the 

* , 
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cowries The significance of this symbolic gioup of bjects 
depends upon the 'a—s that, in the Jebu langu eix is 
** E-fà," from the ve-b *' fa,” to draw, and that Afri ae in 
the habit of cleansing therr ears with.a feather, and look upon 
it as the only instrument by which this can be 'effectuklly done. 
The meaning is: “By these six cownes P jo draw you to 
myself, and you should also draw closely to me ;%s by the 
feather only I can reach to your ears, so I am expecting you to 
come to ne, and horicg to see you immediately.” ‘ 


IN the Rendiconti of the Real Istituto Lombardo for January, 
Count Trevisan de Saint-Léoa describes some experiments 
recently carried out by De Bareggi in Milan, for the purpose 
of showing that it m possible to ascertain, from the state of the 
blood, whether persuns bitten by animals suspected of rabies, 
or even undoubtedly mad, have really been infected. . 


THE Repoits of tae Botanist to the New York Agncultuial 
Experiment Stator, Geneva, N.Y., Mr. J. C. Aithur, for 
1885 and 1886, furnsh an adnrirable illustration of the value of 
such State appointments. A lage portion of both Repoits 
is occupied witk ar exhaustive Mistory of the epear-blight 
(Micrococcus amyiovorns), which is exceedingly destructive to 
pear-trees in the Northern United States ; proofs that the mis 
chief is caused by tne specific Bacteiium ; and suggestions for a 
remedy. In adcibon to this, much information is given with 
regaid to the followirg diseases, among others: the strawberry- 
mildew (Spherothea Castagne), the plum-leaf fungus (Septoria 
cerasina), the lettuce-ruxt (Septoria Lactwee), and the lettuce- 
mildew (Peronospors gungliformis). Woodcuts are given of 
these vaiious fungaid parasites, and a very useful sum mary is 
appended of the litecarure of the pear-blight. 


AN admirable lecture on. ** Wrought Iron" was delivered by. 
Mr. J. Starkie Gardner at the Society of Arts on Tuesday, 
February 22. It is orinted in the current number of the journal 
of the Society of Arts, with illustrations of the exquisite iron- 
work in the cathedrals of York, Durham, and Winchester. The 
general artistic superiority of medieval ironwork to that of 
later times Mr. Gardner attribates in to the fact that in the 
Middle Ages important work of this kind was intrusted only to 
smiths who had c special aptitude for it. If such a workman 
was not forthccmng, the work was either not executed, 
or was made im the mmplest form; whilst, if he were 
forthcoming, the details at least of the design were left 
to his awn fancy. Mediæval smiths were not fettered by esti- 
mate or bound br tme, but Mr. Gardner is of opinion that , 
they did their work mach more quickly than men do now. 
Otherwise, he thinks, the intricate dexigns used in Germany, 
Spain, and Poitugai, for ordinary domestic purposes, could not 
have been piodaced at any pr.ce which would have suited the 
occupiers. | . 

& AT a durbar sed at. Shing in cozzoction with the Jubilee 
rejoicings, Mr. Ward, Chief Commissi» icr of Assam, reviewed 
the history of tke 2rovince during the last fifty years. In that 
time, he said, 1t3 population and settled area had been neaily 
trebled. The firs <ea plantation had been,started abgat fifty 
years ago. Ther rere now nearly 200,000 acres under tea, 
while the land talea up by planters, although not yet actually 
planted, amountec to about 400,000 acres. Again, fifty years 
ago the land revenue of five districts, comprising Assam proper, 
had been about fazr and a half lakhs of 1upees ; it had grown to 
twenty-six lakhs. Then the journey from Gowhatty to De- 
broogaur had ozczpiec a morth or six weeks ; now 1t took three 
days. 

* MucH interest has been excited by the announcement that 
*Capt. Conder, cf the Palestine Exgjoration Expedition, has 
succeeded in decizhenng and translating the Hittite inscriptions. 
Ten puingipal texs are known, and Capt. Conde: claims to have 
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intepietgà all of them. Three of his 
published in the Zīmes of Saturday last, 
sun and water gods, and, apparently, 
moon. Capt. Conder says that not only, 
grammar of the inscy¥ptions, can be sh 
known tongue. What this tongue is, w 





the divmity of the 


words, but the 


o belong to a well- 


not to learn for 


some time. " ^ 


WE regret to` announce the death of Dr; i 
the Polytechnical School at Delft, . 






Technology," and an excellent monograpAjon iron. He was 
born in Westphalia in 1806, and died on Ee IO last. 
Pror. HAXCKEL, of Jena, has just on a journey to 





the East, which will be of some mon | guration. He will 


visit the coast of Asia Minor to continu 

lower marme animals. i: 
LIEUT. QUEDENFZLDT has just 

logical one, which he has presented to: 


implements, tools, and instruments of 
tribe. 


hi 





"nl 
Messrs, G. PHILIP AND Son dave in tho 





c tHe Anthropol 
Society, a CBilection of insects, and a largi collection of the 


pf the Hamadjas 


& revised end 


enlarged edition of ‘‘ The Geology of England end Wales," by 


Horace B. Woodward, F.G.S, of the 
England. They wil ojo have ready short 
sphere of the Stars visible from the Count 


eqlogical Survey of 
Philips’ Plani- 
situated about 







35° south of the Equator” (uniform with Philips’ Plani- 
sphere for England”); ‘‘ Rustic Walking outes within the 
- Twelve-mile Radios from Charing Croas,” a field- 





path map of the district, with geographical description, charts, 


and directions, by W. R Evans; and “Phi 


Handy Volume 










Atlas of the World,” consisting ‘of sixty i lates, containing 
upwards of one hundred maps, posed in colours, with statistical 
notes on each map. n 

Mxsszs, WHITTAKEÉ AND Co. will. 
and much enlarged edition of ‘‘ Magnets 


Machines,” being the first volume of their ** S s Series." 
For ihe new edition fene revisa is (os tes ve been made, 
and a preface and & chapter on the latest types of generators 


have been written by Mr. W. B. Esson. | 


A FRENCH translation has been published of Cæsar Lumbroso's 
“ Uomo Delinguanti,” with a fine seriea of 
the learned author's lectures concerning 
features of the professional criminal. 


ADMIRAL TEISSEREMC DE BORT has just 
showing the distribution of fog on the vari 
It is upon observations made at 1600 
112,000 marine ones. 


In 2 Report just issued, Mr. S. W. North, 
Health, calls attention to the prevalence of, 
York during the year 1886. For many yean 
liable to 8atbreaks of this disease, and the fac 
anyone who reads Mr. North's account of 
ditions of the city. 


Tx à paper entitled ‘‘ Ueber die Allgemeine|Beugungsfigur in 
FernBhren” (Mémoires de l'Académie Impériple 
de St. Pétersbourg, vil. série, tome xxxiv, Nd. 
Struve remarks that the old problem of the diffraction of, light 

bem tid by Ai «ad oe, who har the axis, has 












He accordmgly proceeds to devéop it by the 
methods with which readegs of modern yh 





\ 423 


showing how his solution accords with those peeviously given 
for the axis and for the edge of the geometrical shadow. In 
this latter case he remarks that the illumination is less than one- 
fourth that which would be obtained by removing the screen. 
His results are put into a useful numerical form in tables at the, 
end of the paper. 

Tue last number of the Buletin of the Belglan Natural His- 
tory Museum contains e summary of ornithological observations 
made st various stations throughout Belgium during the 
year 1885. This is quite amovel feature, which, if carried out 
systematically, promises excellent results, especially as regards 
the many obscure questions gpnnected with the migrations of 
birds of passage. The chief stations ave Bussels, t Garis 
burg, and the Ostend and other lighthouses along the coast. The 
names of the naturalists who undertake to send in repdits are 
given in all cases. These reports contain the name of the bird 
in three languages—Leatin, French, and Flemish or Walloon 
according to the locality —followed by the dates of arrival and 
departure, and any other remarks tending to throw light on the 
habits and movements of the bird. Thus, under Crcomig alba, 
Bechst., Cicagns Wancke, stoked (white stork), we have, from 
the Nieuport Lighthouse: '*Seven seem, June 18, flying west- 
wards ; rare on this coast, where they never nest. —Signed, A. 
Vermorke.” The present summary contains 171 such entries, 
the value of which, when made by competent observers from 
year to year, ornithologists will not ful to appreciate. 

THE latest advices from Honolulu report that the volcano of 
Mauna Loe is again in eruption, and that all the craters in the 
vicinity have become active. 

Ix the December nunber of the Mineralegicg! ease 
Prof. Macadam gives fhe analysis of a sample of tale used in 
peper-making. This mineral ıs obtained from New Jersey. It 


is very largely employed for paper-making in place of China ' 


clay (kaolin), and gives, amongst other advantages, a much 
more pure effluent, fully go per cent. being retained in the 
peper. From its fibrous nature it appears to attach itself to the 
smaller paper paiticles, and retain these also. The very highe 
and beautifully smooth glaze of th8 American | papers s largely 
due to the use of this substance. dv 

In the Mitthalwngen of the Zurich Antiquarian Society 
(Bend xxii Heft 1) wil be found a detailed account of the 
recently-discovered Iake-dwelling at Wallishafen,on the Lake of 
Zurich. The articles found were mainly bronze, bat undeageath 
the existing remains appear to be the charred fragments of an 
earlier dwelling, the remains of which clearly belong to the 
Stone Age. 

A LARGE canoe, belonging to prehistoric times, was lately 
dragged from the bottom of the River Cher, near Vierzon,gand 
is now in the Museum of the Soclety of Antiquaries at Bourges 
A part of it had been visible (or many years at low water, bat 
no one understood what lt was until it happened to be seen by 
M. Beanchard, who at once perceived its real character. When 
it was brought to lend, fragments which had been torn or cut off 
by poasants were recovered and pieced together. The canoe is 
in thg form of & trough, and is seid to have a general resem- 
blance to the ancient boat found some time ago at Brigg, in 
Lincolnshire. The present specimen has the special character- 
istic of being closed at both ends by pieces of wood fixed in 
vertical grooves. This device seems to have been adopted in 
consequence of the boat having been injured by some accident. 

M. GUILMETE, the -French traveller, while on & journey in 
Australia, discovered some bee-hives in a gigantic eucalyptus- 
etree, SF 120 metres in height. Tie honey was strongly scented 
with the perfume of the flowers of the tfee. Prof. Thomas 
Karaman has examined it, and believes it to have beneficial 
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Like the authorities of the National Museum, Washington, 
ay the Curators of the Museum of the Academy of Natural 
Sciences, Philadelphia, complain that they have nót nearly room 
































enoagh for the display of the collections intruted to their I ANE S D d log 4, Brightness 
" charge. -“It is well within the truth," they state in their Marchio 21r 3624 5I 59%4N. 03%2. o6 
“ .14 ar 5a 56° 53 sro  0°3258 o o6 
Report for 1886, api EE ica ae al a 5 2 2 dms E 
properly displayed, would completel fill & building of twice the a dd ae 2 Ed uu e red E 
dimensions of the present one. large end very valuable s 22 44 30 37° 03486 Mec 04 
collections of the Pennsylvania Geological Survey, contained in 23 2 32 59 5T'aN. 03560 0°4113 04 
3 


The brightnees at discovery js taken as unity. 


Comet 1887 €(BaRXA2D, FEBRUARY 15). — Prot Boss supplies 
the following elements and ephemeris for this object from obser- 
vations made on February 16, 18, and 20 :— 


T = 1887 April 6-77 G.M.T. —— - 
= 203 13 


upwards of 200 cases, still remain in the cellar, boxed, for want 
of exhibition space. The types of the greater number of the 
fossil plants described by Lerquereex in his ‘Coal Flora of the 
United States,’ probably one of the most valuzble collections of 
fomil in the world, have been added to this collection 


*during the year, but, for similar reasons, still remain boxed. "u 
tW, The report of the Professor of Ethnology and Archeology Q -I 16 | oan Eq itio 
indicates thaf accessions to this department of the Academy’s DI 2 
Museum could readily be had were proper exhibition space log ; = 
provided, but that-under present conditions the same is im- Hikewerts Jue Greenwich bri 
possible. In view of these facts the necessity for an extension xd = i Eo e Brightness 
to the Academy's building cannot be too strangly insisted upon." Marcha .. 3567 .. 29 21 N. e. 0°38 
Tbe Curators also urge a fund should be raise for roo- - 4 3 40'0 31 18 > 
25 .. 3248N. .. oga 


`~ geographical exploration. The interest derived from 50,000 
dollars would; they think, fairly equip an emual expedition to 
any of the largely-unexplored regions lying about the dominions. 
of the United States, such as Mexico, Central America, the 
Bahamas, and Labrador. 


My. ARTHUR J. EE fected: with additions and 
correctións, three articles which lately appeared in the Field, on 
a ride to the*Falls of Zambesi He has added a number of 
notes which may be of considerable service to men who think 
of spending some time in hunting in South Africa. 


A,METHOD FOR THE DETERMINATION OF THE CONSTANT 
OF ABERRATION.—KI. Loewy, aa eta Hourean’s claim 
to be considered <he originator of ethod for determina- 
tion of: aberration by messurememt. the relative posi- 
tons of two str zitnated in distant parts of the sky 
(NATURE, vol x. p. on points out, Are adhi 
rendus, tome civ. No. 7 invention of a new od 
e aac d Ne constant of aberration does not 
consist in a general incication of the effect of aberration on a 
certain observation cr combination of observations, but m . 


MA p? esc demanded T ue exigencies’ of modern 
ameintains that 
the su quc ur mulu category, whilst: his own are 
the wlje come se the former, cago 
"The same number cf the Comptes rendus contains a note by 


M. Trépied pointing out how photograph can be applied for 
the purpose of practiczlly carrying out loni mated: 


THe HazvAXD COLLEGE OBSERVATORY.—From Prof. 
Pick pacis presented pa Damba 7 1886, we learn 
that during the post year natorial has been ured for’ 
the photometric S sercstion P tho ie e aai of Jupiter's satellites 
upon the system adopted’ in 1878. The total number df 

thus observed is 358, of which 39 have occurred since 
the end of October 1885. With.the same equatomal the 
observation af comparison stars for variables with the wedge 
photometer has been continued, and has formed the cipal 
work of the instrument. The '* new " stars in Orlon Andro- 
meda, end comets, have also been observed with the east equa- 


less dace sone daa deh Gab waaaber G6 DCN 
diamonds of France should be sold. Others were pat aside for 
ethe collections of the Paris School of Mines and Museum of 
Natural History; and these gems were recently given to the 
delegates appointed by the two Schools. Tae Regent diamond, 
& verpefitte one, will be kept in the Louvre Gallery. z 


TH additions to the Zoological Society's Gardens during 
“the past woek include a a Bonnet Monkey (Maecacms simicus), a 
Monkey (AMacacus cynomolgus) from India, presented 

by Miss E. James ; a Three-striped Paradoxure (Paredermrus 
trivirgatus) from India, presented by Mr. Gerald Callmder; a 
Common Squirrel (Serrus vulgaris), British, presented by Miss 
` May Honrott ; a Scop's Owl (Scops gest), captured at soa near 

» Aden, presented by Mr. W. M. Hollanc; a White-fronted 


Heroa (Ardea neva-hellandse) from Australia, presented by Mr. torial out the year. The reduction and publication of 
J. B. Dyas; a Stanley Parakeet Platycercus fcterocis) from work dom with he merjdian-circls is at-present, in 
West Australia, a Burmeister’s : (C burmeisteri) Prof. Pickermg's opinion, more desirable than, the prosecution” 

Caiana (Chunga of new series of observations, This d ent of the.Obser- 


from South-Eegt Brazil, a Black Sternpthere (Stermeckerws 
niger) from West Africa, received in exchange; two Smews 
` (Mergus albellus § 9 }, European, purchased. 


vatory, has susteined a heavy loss in the resignation of Prof. 
Bogom, mho het devoted many yosi to” laborious astronomical 

at Harvard Colege. During the year ending November 1, 
1886, oc ‘seek af mimirek have bean made Wilh tha ferdin. 
photometer. The total number of separate photometric compari- 
sons is 59,800. The instrument continues to ve entire sutisíac- 
tion ase means oi messuring the tness of stars of the'ninth 
magnitude or brighter. The average deviation of 100 circumpolar 








OUR ASTRONOMICAL COLUMN 


COMET 1887 ? (BROOKS, JANUARY 22).—The following 
meris for this object is by Dr. R Spitaler (Anr. Nack. 


2773). e the same kind employed in the, Harvard photometry, was 0°16 
1887 RA Decl _ Brightness of a magnitude, bas been reduced to 0°12 with the present instru- 

Berlin midnight hme ud: . ment; whils: the average deviation of stars from the fifth to 
March 4 337 51 .. 5t N. T9 the ninth = bat little exceeds o'I of a magnitude. 

ee 3 BF 32 .. 49 ve TTS And com between the gesults obtained by Dr. Linde- 

340 I1, .. A7 BT e. i Ia mann, at Pulkown, with a Zollner photometer, and at Harvard 

IO . 3 33 33 ++ 45 252 .. l'o8 College, with the msridian-photometer, shows that the average 

H 358 3 ++ 43 379 C DOE devigtion of a measurement gf the difference in brightness 

4 217 .- 4L z9'3 N. .. Too two stars obserred at both places does not exceed o'i 


Tie ight on esas 25 taken ea ig ofa magnitcde. For an account of the interesting and import- 
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ant rfvearches in stellar photography 
carrled out it the Harrad Collage Ob 
vol xxrv. p. 37. 


discovered on Fi 
the fifty-eighth 


planet, No. 265, was 
Vienna. Phin is 


D Lm ie 





WEEK 1887 MARG 
(FOR the reckoning of time the ci 
Greenwich mean midnight, 
{s here employed.) { 


ASTRONOMICAL pu. 


At Greenwich on Mar, 
Sun rises, 6h. 37m. ; souths, 12h. 11m. 28; 
decl on meridian, 5° 40' S.: 
ah 4am. P 
Moon (Full on March 9) rises, 13h. 3 
sets, 5h. 10m.* ; decl. on mendian, 





Planet Rises Souths 
h. m. h m. 
Mercury 6 54 O13 15 
Venus... 9.. 7 20 13 35 
Mars .. 70 I2 54 
poer 22 19* 3 21 
ee I2 2 20 II 
* Indicates that the rising 
: Hare lori E ator fas 
Occultations of Stars by the Moon ( 
March Star @ Mag Disap 
b 
6... f Geminorum .. 6 ... O 
8... IB Leonis.. ..6 .. 1 
.8 .. 45 Leons... ..'6 ..I 
<8 ... p Leonis... id a. 20 
8 .. 39 pale T .. 22 
II 5 ini.. ...24 .. 3 
II ... Ba. £4277... 6 .. 4 
. March h 
I2 . 3 M stationary 
ta 20 Jubiter in conjunc 
of the Moon. 


Saturn, March 6.—Outer major axis of 


E 


r 


B 





h i . 
U Ceph o 52:3... 81 I6 N. . 
S Arietis 1356. Ir59N., 
T Cancri ... 8 502..20 I7N.. 
R Uns Majoris... 10 36:7 «. 69 AN; 
T Virginis ... 12 88... 5 248S.. 
8 Ursee Majoris I2 3970 ... 61 43 N. .! 
W Virginis :.. I3 202 .. a 4h S. i 
elsibra  .. 14 549.. 8 45.. 
U Coronw .. IS 136... 32 AN... 
R Scorpii . 16 10°09 ... 22 40S. ..! 
U uchi.. 17 10'8... 1 2ON. wt 
and at i 
U tab . 1&8 aga... 19 125 
B uses agp i8 45^ 33 I4 N 
S Vuiecus in I9 4. i 27 0 
* Aq es 19.467 0 43 N 
3 Cephei :.. ... a2 25:0... 57 50N 
j M signifies marimum ; w 


L 
HE duration of rescence after ce 


a minute fraction of a setond with uranium 


quinine, In my examinations pf the phosphor 


1 Paper read before the Royal Society by Mr. 
on Feb, 17. .. . 





FOR THE 


6-12 


day, commencing at 
the hours on to 24, 









I ENDS. samarie,.and the residual emitt 


ing under the excitement of the induction distharge rs pacxe, I 
have found very great differences in the duration of the residual 
glow. Some earths continue to phosphoresce for an hour or 
more after the current is turned off, while others cease to give 
out the light the moment the current stops. Having succeeded 
in splitting up yttria into’ several simpler forms of matter differ- 
ing in besic power (Roy. Soc. Proc. vol xl. Pp. 502-509, 
June 10, 1886), and always seeking for farther ence of the 
separate iden Br oh these edich I noticed occasionally that the 
residual glow wasof a somewhat different colour to that it ex- 
hibited while the current 


D and with a view to examine the question more closely 
devised an instrument similar to Becquerel’# phosphofecope, 
but acting electrically instead of by means of direct hgpt. 

"The instrument abi 


twel i the edge as shown B pier milti- 7 
ve near the c as y means oia z 
wheel, d, i 


apertures is alternately exposed and hid 
commutator, g (shown enlarged at Fig. I, B), forms part of the 
axis of the dis The commutator ls formed of a hollow cylinder 
of brass found a’ solid wooden cylinder. The brass is cut into 
two halves by a saw cut running diagonally to and fro round it, 

50,85 to form on each half of the cylinder twelve deeply cutteeth > . 


.| interlocking, and insulated from those on the opposing half 


cylinder by an-air space about’2 mm. acices. Only one half, 
AAA, of the cylinder is used, the other, i £14, being idle; it 
might have been cut away alt ‘were 1t not for some little 
use that it is in saving the rubbmg-spring, J, from too fric- 
tion when passing rapidly over 
beneath the commatator are attached two springs, 
ee ari d 


"| hemicylinder & the other, /, rubbing over the of 
the teeth of A A. By connecting with the wires 
com 


from a battery it will be 
mutator 


will remain 

intervals of no current will be very short. 
1 |, attached to the spring, any desired ratio betweensthe makes 
and @he breaks can be obtained. The intermittent primary 
current is then carried to an induction coil, 
current from which passes through the vacuum tube, m, contain- 
ing the earth under examination. When the commutator, the 
coil-break, and the position of the vacaum tube are ip proper. 
adjustment, no ht is seen when looked at from the front if the 
wheel is tuned owly (supposing a substance liko yttria. îs being 
examined), asthe current does not begin till the tube is o 

by an in ting segment, and it ends before the earth comes 
into view. , however, the wheel is turned more y, 
long enough to overe 
between the cessatiofi of the. 


poner Sn phosp 

Ówever, Dec ae iable 
time, whilst that -from the p horescent earth long 
en hiforit to be ee ake By this means, 
therefore, I-have been able to ye the phosphorescence of 

for example, when the barometer gauge'was 5 or 6 mm. w 


the barometer. 


roscope is 


When the eath under examination in the ph 
d light is ex- 
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amined ip the Seng thie Mares appear, ee phosphorescerióes ee constituents of yttrium. ; e 

same speed of rotation. ow speed the doa xj serui w eae nC QN. fit Jine visible ii the 

blue bend of G8 ($45) first comes ee arsed owed by | spectroscope ‘attached to tae phosphoioscope ; the 
b Ga (482). This is follow 


on increasing was counted, and it was increased until the line next 

speed, the bright citron band cf Gë fa cata te we we seen In this way the minimum speed of revolution. 
i the red band-of GC (619) i with culty seen. to bring each lne into view was oMtelned, and from 
following sre measurements of the time of duration of the these dala the duratior of paospharescence for Aich constituent 





Fic, 1, B. 


‘of yttria was calculated. The time in the following table re- At ovdopa ac imérra the citron line of GP begins to be ` 
presents in declmals of a second the tim» ela between the 


viible, 
cessation of th» induction dischagge = and the billty of tħe| åt 000175 n the deep Tell line of G( ( (647) is just 


residual glow of the earth :— i visib. 
At o'dbrz5 » the line af C is almost as brght us 
At O*00z X sec, interval the green and blue lines of G8 and” . è M that of G, d e 
° _____- Ga begia to aca! f A P. Gas 
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At 9000875 sec. interval the highest peed. fhe instrument 


could be revolved with S 
i the whole of the lines EE 

seen in the yttna spectrum could 

be seen ul nens? their usual 
* bnghtness., ' 


e 

I have already recorded (Phil Tans, 1883, Pat IIL 
Pp. 914-16), that phosphate of yttria, iwhen phosphoresced su 
vacuo, gives the gieen lines veiy strongly Whilst the citron band 
is hary and faint. The same tube of yitric phosphate was now 
examined in the phosphorosco The n lines of G8 soon 
showed themselves on setting the wheel! into 1apid rotation, but 
I was unable to detect the citron band ai Gs even ata very high 
speed. 

The effect of calcium on the T) T of yttria and 
samaria has been frequently 1efeired to!.in my previous 
It may save time if I summarise the results here About I per 
cent. of lime added to a badly phosphorescing body contai 
yttrium or samanum always causes it t osphoresce well. It 
diminishes the sharpness of the citron line of G8 but increases in 
brightness. It also rendeis the deep blue Ime of Ga extremely 
bright. The green lines of GS are diminished m esa. 
f samanum, although 
quantity of yttrium, 






In the hosphoroscppe the action of lij on yttnum is seen to 
e order of visibility of theli 


line is the fust to 
GB green line, and finally the Gy red line) This may, I think, 
be explained somewhat as follows:—Calcium sulphate has a 
long remdual phosphorescence, whilst m sulphate has a 
comparatively short residual phosphor ce Now with 
po although the green phosphorescence of G3 laste longen, 
t does not last nearly so long as that of chIcium sulphate. e 
long residual vibrations of the calcium: compound iaduce, in a 
mixture of calcium and yttrium, phosphoréscence in those yttric 
molecules (G$) whose vibrations it can’.gssist, ia advance of 
those (GA) to which it is antagonistic ; the! line of G8 therefore: 
appears em lier in the phosphorosco 
were calcium not present the line of GB would appear first. 
epoca ek now tnéd with di cat ee of yiria 
o as igni es, to see whee the i uence' 
ime cea LE , ur A uci nds 











nt H 
Yttrium | Calcium 1 1 ‘ 
Per cant. | Per cent. ne $ E 

97i 24 | Order of appearance in the phosphoroscope. 
—GBA, Ga, G8, Gn. The citron line 
of G8 1s only to bę iseen at a high. speed, 
and is then very faint. . . 

95 5 Onder of appearance 14 the phosphoroscope. 
—Ga, GB, and GS; (citron and blue) to- 

ethei, and lastly | (red) Ge very 
figh speed the lines of G8 become 
. far more luminous tha n any other line. 

9o IO O1der of ap ce, G3 md Ga together, 
then GA, and lastly, Gy. : 

80 20  |Orde of appearance,{—G8 and Ga smul- 
taneously, then GA, and lastly Gy. The |- 
residual phosphoretcence lasts for 
seconds after tbe'jcuiient stops. e 

. s ht of thi tesiduall plow is-entirely that 
of G8. The line of GB come» into view 
at an interval of'd'o045 second. .At 
0'00175 second thé| ine of Gy, is just 
visible. "n MS. 

EE ps Orde: of appearance Gs and Ga together, 

40 60 then G8 and G3 tógşthe:, , ] 

3o 70 el 

Io 9o Onder of appearance, —G3, Ga, G8. 

5 95 ! LM . 

I 99 Order ofa ce — G8, Ga .The geen 
knes of G8 could not be seen in the phos- 
pho pe; they would probably be 
Dblested by the 'stronger green of the 

. £ontinuous spectrum given by the calcium. 





» 
. E 


than that of G8, although |- 
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. The action of barinm on yttrium was now treed. — The follow- 
ing mixtures (as ignited sulphates) were made :— 











In the phosphoroscope the G8 line appears 
esiest, but the blue Ga line is the next 
to be seen, whilst the 1ed line of Gy isthe 
PS. in appearing. As the percentage 
of yttrium increases the blue line more 
and more overtakes the red and increases 
in hpghtness. ^ 

Spectrum similar to the above. As the 
peicentage of yttrum ficreases te spec- 
trum grows brighter In tbe ghosphoro- 
scope the earliest line to appear is th’ 
GB n, then the Gy and next 
closely following it the Ga blue. r 

In the radiant-matter tube all these mixtures 
p similar The GB green is a 

tle brighter and the G8 citron is a httle 
fainter than in the ding mixtures 
of yttmum and calcium, but the whole of 
the yttnum Imes are seen In the phos- 
phoroscope the GB green is the first to 
appear, then the Gy red. The G8 citzon 
is not visible at any speed. 

Red lne of Gq is much brighter; G3 is 
very faint, and the g1een of GAs stronger, 
In the phosphoroscope the order of ap- 
pearance is,—first the line of G8, ther 
the red line of Gz. 

Phosphoresces with difficulty, ef a light 
blue colour, but turns, brickaied in the 

1 „focus of the pole. Spectrum very faint. 


Orde: of appearance to phosphoroscope, 
— GB first, the others too fants be seen. 














The next experiments were tried with strontium, to see what 
modification the addition of this body to yttrium would produce. 
- The following mixtures of ignited sulphates were experimentet 
mth :—, e - 





E eee 


. Yttgug | Ston inm 





' Percent | Per cent. 
95 5 A very good yttrum spectium. In the 
osphoroscope the order of aBpearance 

» rst the green of GB, then the Ga 
blue, lastly the Gq red. No G% citron 
line could be seen. 

In the phosphoroscope the greén of GB is 
very promineut at a low speed, i 
out sharply against a black background. 
With a higher velocity the Ga and Gy 
lines come into view. 

The eordinary spectrum of this and the 
neigh ing mixtures, is m rich in the 
citron line of G8, but I entirely fail to see 
a trace of this line in the phosphoroscope 
at any speed. The line of GB is the firi 
to comé, then the blue line of Ga. 





bE 


* 35 65 At about this point 2 change comes over the 
appearance in the phosphoroscope. The 
blue hne of Ga is now the earliest to 
appear, and it 1s followed by the Ga red 

; and G8'green. No G3 line is seen. 

* (| These mixtures are very mmilar to each 
25: [5 f other ın the horoscope. The line 
15 5 of Ga comes next the Gy line, then 
um 3 1 GB ne. No G8 citron line has been 





seen meany of these mixtures. 





In a pape read before the Royal Society, June 18, 1885, 
1885, Part II., p. 416), I desai the phos- 


(Phil Tem 
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phorescence spagtrum given by a mixture of 61 puts ythium 
and 38 of samarium, and illustrated it by a coloured 
hth Also in a read before the. Royal. Society, 


February 25, 1886 (Roy. Soc. Proc. vol. xL p. 236), I described 
and figured tbe phosphorescent spectrum of an earth obtained in 





1 


e. e Y 
that of the mixture yttrium 61, samarrum 39, with one important 
onthe citron line of Gs in the former spectrum is absent 
inthe latter. Could I by any means remove G8 from the mixture 
of yttrium and samarium the residue would be Ya. I have little 
doubt that this will soon be accomplisked, but in the meantime 
the phosphoroscope enables us to remove the lme of G8 from the 





| 
| the fractionation, of ia which was identical, chemi and 
Ip apoph. wih an earth discovered pr M. de M: 
and pranm: y caled by him Ya. I repeat here these spectra, 
arid the spectrum of yttnam added for comparison, Omi 
minor. details, it 1s seen that the Ya spectrum is identical wi 
. 





I - 
‘It is only necessary to add stontium to a suitable 
mixture of yitrium and samarrm and view the phosphorescing 
mixture 10 the instrument when the wheel is rotating rapidly, to 
obtam a spectrum whick is indistinguishable from that of Ya. 


mixture.- 


(To de continued.) 
e 





PRE-SCIENTIFIC THEÔRIES OF THE CAUSES 

AES OF EARTHQUAKES 
IN the course of a lecture delivered recently before the Rigaku 
Kyókai, or Science Society of Tokio, on the causes of earth- 
quakes, Prof. Milne classified the theories as to the cause of these 
phenomena into three kinds—unscientific, guas;-ecientific, and 
sclentifia In the former class he included the explanations of 
the Negro preachers at Charleston afier the late earthquakes 
there, that they occurred in consequence of the wickedness of 
the population. The Musmlmans in Jara recently prayed to the 
volcanoes there to cease their i at the same time pro- 
mising reformation of hfe. That earth es are the direct 
*result of man’s wickedness is an idea has always been 
commóh. About 1750 earthquakes were felt in many parts of 
Europe, which were widely attributed to this cause, and in- 
numerable sermons were preached iscul the lesson that if 
mankind would live better lives there would be no more earth- 
es. In I after a shock at Palermo, the people are 
recorded to have gone about scourging themselves, and looking 
extremely humble and penitent. "iat lish poem called ‘* The 
Earthquake,” published in 1750, all in somewhat halting 
verse, that the disturbances were Sarg dae to an unknown foe, 
nor to the ings of the imprisoned vapours, nor yet to the 

shaking of the shores with fabled Tridents :— 

“ Ah nol the tread of impious feet 
The conscious earth impatient bears . 
And shuddering with the guilty weight,’ 
One common grave for bad race prepares,” 

From this theory, which can scarcely have satisfied the t 
himself, Prof. pessed on to the myths which attribute 
uakes to a creature living and Tn Jepan it Ban 
S e-Insect " covered with scales, and having elght legs, 
or a great fish havi 2 certain rockon hie Head which helped fo 
keep him quiet. In ongolis the animal was said to be a frog, in 


"s í 





India the world-bearing elephant, in the Celebes a world-support- 
ing hog, in North Ame-ica a tortoise. In Siberia there was a 
myth, connected with the bones found there, that these were 
the remains of anicnals Irved und the trampli 


of which made the ground shake. In a the | 
was connected with & goi, Tuil, who went ont with his 
dogs. When these latter stopped to scratch th ves, their 


movements produced earthquakes. In Scandinavian mythology, 
Loki, having killeé his brother Baldwin, was bound to & rock 
face upwards, so tha: the poison of a serpent should drop on his 
face. Lokis wife, Lowever, intercepted the poison in a vessel, 
and it was only when she had to go away to empty the dish that a 
few drops reached him aad caused hjm to writhe and shake the 
earth. The lecturer Had no means, of collecting the fables 
of the soutHern h=muphgre; but they would obviously be 
woith knowing fer purposes- of comparison, As to gwast- 
scientific theones, these endeavoured to peo tnl n 
es as of tbe « o ns ature. 

Wit padi, io Dina, P ET Nus aL Dy. (bé 
action of wind corfined inside the earth. e Chinese philo- 
sophers said that Yang, the male element, en the and 
caused it to expand, and to shake the ground in its efforts to 
escape. Its effects would be more violent beneath the mountains 
than in the plaine, and therefore earthquakes in the north of . 
which was mountainous, were said to be more violent than 
those īm the south, It wass pue the wina mat DoT 
strongly on the surface of the earth, there was calm ben " 
sey si Aristotle and many other classical writers attri- 
buted earthquakes to wird in earth. Shakespeare, in 
“ Henry IV.," speaks of the teeming earth peng pinched and 
fexed with a kind of colic by the imprisoning of unruly wind 
within her womb, Thea came the theory of electrical discharges, 
which was advocated in 1760 by Dr?Stukely, as well as by 
Percival and Priestley. They are ly held £n California at 
the presegt day, where it was believed that the network of rais. 
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mena which sometimes attended 
not their qa2uses. He had 
ynamite placed im a hole ; an earth- 
yards away from the dynamite, and 
some distance to another earth-plate. 
was exploded there was certain] rore a pal 


protecfid the State any ulation of elec 
tricity. But Prof. showed that the, laying down of rails 
in Japan had no such effect. He tho ij the electric pheno- 


EA erperitaetied with 






ON THE EFFECT OF CERTA 
VEGETABLE TISS 


‘THE object of Eie pier is to doc 


i qne pim and treated with 
Chea hai If from'a shoot ithe external tissues 
be remo a well-known result is the pith suddenly 
lengthens, becoming longer than the was at first. This 
experiment shows that turgescent pith is y in a compressed 
condition—it is always trying to day longer when it 1» freed 







eq br alibi sine longer is further 
manifestéd by allo rnpacent li t in damp air, or 
in water. for some mas ws Wed, he in length takes 
place. Tn such a pieco of pith we ve the é: , active factor 
in growth, freed from interference, and at to perform its 
fanction-1 idly aid freety The eaten turgescent pith to 

longer ia die very power which calla {ph tat incre in 

which we call growth ; so that in s t pith 
mcare studyiig ihe LG agent In the uctibn of growth. 
We do not suppose that our results are n y directly ap- 


S M 


eces a 6 inches in length 
in thickness, was y for use. || e: lower end of 
tho ik wo mete bob at the iE bottom bf a narrow jar, the 


upper end was attached by a silk thread to 


auxanometer lever. The jar was theo fil jjrith water, and as 
the pith elongates the short arm of the lever ascends and the 
long arm rapidly descends. Its movement, off on a milli- 
metre scale, gives an index of the rate of “growth” of the pith 
The lengthening of the pith is, in fact, obse red like the normal 
giowth of a the only difference tHat the “growth” 
of the pith ts so rapid that the descent of ong arm rs clearly 
visible to the naked eye and easy to 


eis thom striking: to bee the (nde travelling\ down thus quickly 
1 Abstract of 
ct of a Paper by 








_ We now pass on—are also vital 
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and traversing (it may be) 10 mm. (# inch) in'a minutt. We 
used a stop-watch to determine the time in which the point of 
et arm of the lever travelled over a certain distance, and 

d thus estimate the changes in the rate of growth from 


Tione to mimic 
The first needful to know : the ordinary courwe of 
growth of the pith in water. It ee Pat an i 
enon—an apparent es place. That is 
dp: growth isat AT. more rapid, and ultimate]y 
becomes slow again, the whole period taking per twenty 
minutes to complete. This is precisely the series of changes 
which a gro orgari ožhibiti in the Ou instead of 


minute. We AMA period 1s necessarily 
rg pero boston uber ro 


of a kindred nature to 
we are-aware that purely mechanical 
molstening of a hygroscopic awn, aud tie amo. fh ing— 
the awn at £rxt untwists slowly, then more quickly, and 
again slowly, But the knowledge of the fact is of great import- 
ance to us, since unless we know the normal course of growth # 
we cannot the effect of reagents. 
Wermth,—Before going on to consider the action of 

we will say a few words as to the stimulation caused 
Bee ın ithe urn temperature Tf tho water in the 
jar is gradually warmed, growth of the pith increases in 
speed in ghe most striking manner. The increase is fairly steady 
from, sy, 17° C. to abont 35', the rate at this latier tempera- 

ture being perhaps føur times as high as it was at first. It then 
üsuall becomes , with some diminution; and, just 
before a tempeisture is reached which kills the diee, a suddan 

in thesis of growth seta dn. This we found 

Seale A RAS This is, no doubt, an unusually 
Biga tempera Pot no higher tn planis are nown to be 

e 


to survive. 


The chief interest in these tem ts is this : 
they show that the phenomena we are consid is a &uly vital 
one. We have always been on our in mntter, and 
have wished to make certain that the observed are 


fore, when we find that heat 

we are encouraged to believe that our other results—to which 
ens. 

ed to the auxanometer, and thoe 


jar filled with water. As soon theae ee 
quantity of alcohol was added. 


to be steadily ee 
The result was and striking increase in the rate of 


Eep For instance, when 2 per cent. of spirit wis ‘added, 
the was accelerated within two minutes by 50 per cent. 
e result is temporary, so that in the course of another two 
minutes the rate of growth sinks to what it was before stimu- 
lation. Simular results were obtained with ether, and the 


Alcohol, — The pith was 


pith was allowed to grow in damp air, and was subj to ether 
in tbe form of vapour. When vapour was present in the 
P xum ot 0-37, pee eeit the acceleration was 56 per cent. ; 
ith 0'4 per cent, 


acceleration was 100 per cent, H 
in the case of alcohol, the result was tem fang 
in a few minutes to what it was before 

When the ether amounts to 3 Se Ga ae the atmosphere, © 
the pith is killed, and shows no in but, on the contrary, 
a decrease! in length. Elfving has that ether has a 
stimulating effect on on, and on the sensittveness of 
€ also tested its effeet on the growth 


effect: the ether produced either no 
effect whatever, or else it retarded, or even stopped, growth. . 

Ammenia.—We employed the Ligue! Ammonia, fo wriier of 
th® “British Pharmacopceia ” for the n of onr solu- 
tions, and we found that various ranging between 0°5 
and 2'4 per cent produced acceleration of growth. Here 
again, as with ether and alcohol, the acceleration was very 


tem 

Acids — As a rule, acids produced no acceleration, but caused 
either or flaccidity and death. Thus, for instance, 
Soe cid rena ps cent.) produced retardation ; 5'4 per 


uu produ 

Aad did nof cause flaccidity such as we 
ee ee ae The action of this 
reagent is comparable rather to that of alcohol, but is not 


* This contra(fon is shncly á symptom of flacckdity, apd usually of 


r, the rate 


. front, 
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identi the safhe. It produces either a tem accelera- | motion of transiaron :s rapid; but as this blue space ib not 
tion, such as is due to alcohol, or else a remarkably steady | observed m British cyclones when they are*moving slowly, it 


and high rate of growth. On the achon of this reagent we 
hope to make further observations. 

Quinine Chleride.—Extremely dilute splations acled poison- 
ously, and producea a shortening of the tissues. When con- 
traction took place it was manifested wı:Hin a remar*ably short 


‘time. In one case contraction seemed to begin simultaneously 


with the exposure to the poison, andeves certainly well marked 
in ¢ess than one minute. 


Cenciutisx, — he most mteresting which we have esta- 
blished is the possibility of stimulating tugescent tissues to 
increased elongation by such reagents zs alcohol, ether, and 
hydrocyanic acid. And we inclines to think that our results 
may help to direct attention to a factor in the problem of cell- 
m —nanfely, the protoplasmic element. rather than the 
purely osmotic side of the question. 





` 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, February 24—‘’ On the Relation between 
Tropical and Extra-Tropical Cyclones.” By the Hon. Ralph 
Abercromby. Communicated by Mr. R. H. Scott, F.R.S. 

All cyclones have a tendency to assıme an oval form ; the 
longer idmeter may lie in any direction. bub has a decided ten-, 
dency to itself nearly in a line with the direction of pro- 
pegation. "Tropical cyclones have less tezdency to split into two, 
or to develop secondaries than those in higher latitudes A 
typhoon which has come irom the nopics can combine witha 

one that has been formed outside the tropics, and form a 


“single new, and perhaps more intense, depression. There is 


much less difference in the temperature and humidity before and 
after a trbpical cyclone than in higher latitudes. The quality 


of the heat in front is always distressing m every part of the 
world. 


The wind rotates counter-clockwise rcund every cyclone in the 
northern hemisphere, and everywhere as an ingoing spiral. 
The amount of incurvature for the same quadiant may vary during 
the course of the same cyclone , but in most topical huiiicanes 
the incarvature is least in front, and greatest in rear; whereas 
dn England the greatest curvature ıs usually found in the right 

Some observers think thgt broa-lly speaking the incurva- 
ture of the wind decreases as we recede from the equator. The 
velocity of the wind always incieases a» we approach the centre 
in a tropical cyclone; whereas in higher latitudes the stigngest 
winds and steepest gradients are often some way from the centie 
In this peculianty tropical cyclones app-oximate more to the type 
of a tornado ; but the anthor does no: think that a cyclone 18 
only a highly developed whirlwind, as there are no tiansitiongl 
forms of ro alr. 
The general circulation of a cyclone. as shown by the motion 
of the clouds, appears to be the same everywheie. “All over the 
world, unusual coloration of the sky at sunrise and sunset is 
observed, not only before the barometer has begun to fall at anv 
eplace, but before the existence of any depression can be tiaced 
in the melghbourhood. Cirrus appeais all round the cloud area 
of a tropical cyclone, instead of only rond the fiont semicircle, as 
in higher latitudes. The alignments que stripes of curus appea 
to be more radial fiom the centre in tropics, than tangential, 
as indicated by the researches of Ley and Hildebrandzson in 
England and Sweden respectively. Everywheie the ruin of a 
cyclone extends farther in front than miear. Cyclone 1ain has 
a specific character, gute different fiom that ‘of showers or 
thunderstorms ; and this character 15 more pronounced in tropigal 
than in extra-tropical cyclones. 

Squalls are one of the most characteristic features of a topical 
cyclone, where they surround the centre on all sides ; whereasin 
Great Britain, squalls are almost excinsively formed along that 
portion of the line ofthe tough which is south ef the centre, and 
in the right rear of the depression. As, however, we find that 
the front ôf a British one tends to form squalls when the 
intensity is very great, the inference seems justifiable that this 
feature of tropical hurricanes 1s simply due to their exceptignal 
intensity. . M 
A patch of blue sky, commonly known as the ‘bull seye," is 

almost untversal in the tropics, end apparently unknown in higher 
latitudes. The author's regearches show that in middle latitudes 
the format of a *' bull’s-eye” doe, not take flace when the 


would ap that a certain intensity ol rotation is necessary to 
develop this phenomenan. 
The phenomena,—sich as a squall,a sudden shift of 
nd haige o* cloud character and temperature, just as the 
barometer turns to nse, even far from the centre —which are such 
a prominent festure m Bntish cyclones,—have not been even 
noticed by many meteoralogis-s in the tropics. The author, 
however, shows that there are slight indications of these pheno- 
mena everywhere; and hs has collated their existence and 


intensity with the velccity of propagation of the whole mass of 
the cyclone = 

Every cyclone Eas a double symmetry. One set of phenomena, 
such as 


e oval shape, the general iotation of the wind, the 
cloud ring, 1a1n crea, and central blue space, are more or less 
related to a central pomt Another st such as temperitture, 
humidity, the genen! character of the clouds, certain shifts of 
wind,.and a particular line of squalls, are more o1 less related to 
the front and 1ea- of the Hne of the trough of a cyclone. The 
author's researches snow that the first set are strongly marked- 
in the tropics, where the circulating energy of the ai is great, 
and the velocity of propagation small while the seaend set are 
most prominent m extra-tropical cyclones, where the rotational 
energy 1s modera-e, and the translational velocity great. The 
first set of chaigctenstics may conveniently be classed together 
as the 1otational, the second set as the translabonal, phenomena 
of a cyclone. 

Tropical and rxtra-topical cyclones are identical m general 
character, but differ in cetan details, due to latitude, sur- 
roun pressu, and to the relative ingenmty of rotation or 
translation, 


Linnean Society, February 17.—Mr. W. Caruthers, F.R S., 
President, in the chair. —The Rev. A. Johnson exhibited draw- 
ings of an abnormal 2egonrm Vertchts grown by him the preceding 
autumn. The peculiarity consisted in the flower having a single, 
large, flask-shaped, ovarizn-like organ (?) placed kg and 
surmounted by 2 single, simple, straight style; thus, though 
doubtless a male, mdicating an hermap ite condition, while 
presenting resemblances to the normal female oi of Laurtes 
nobiis,—Mr. E M. Holmes exhibited some irregularly developed 
lemons, in which t3e carpela were mored less separated at the 
apex; the arrer of the normal union of the carpal being athi- 
bated to the bite of rn insect in the early stage of the growth of 
the fruit.—There were exhibited for Mr. J. G Otto Tepper, a 
new Styhdium (S. Teppe iana, F. Muell.), collected in November 
1886 on Mount Taylor. Kengaroo Island, Victoria, Australia. 
It was found in the interstices of a Tertiary limestone. Other 
trees which gre.» in the neighbourhood were stunted Eucalypts, 
Hawkess, and an Acacia somewhat resembling A. pycnantha. — 
Su J Lubbock crew attention to examples of Perisa coccinea from 
Ilfracombe —A dried specimen of Prima imperial, Jungh , 
collected by Dr. igne Hickson in Java, was exhibited from ' 
the Royal Gardens Kew. This species is a giant form of 
Primula, being over 3 feet in height. Plants of this Himalayan 
and Malayan species are now under cultivation at Kew, and form 
an interesting cddition to this popular group of garden plants,— 
Mr. G. Maw showed two rare Narcisn, both known under the 
name of AN. cernuns. The Miffodil discovered by Mr. Buxton in 
the Pyrenees at 7co2 feet altitudo is interesting as the only white 
form known ir a wild habitat. A diminutive, orange-coloured 
species, flowered by the liev C. Wolley Dod from „bulbe col- 
lected by Dr. H= ngres, of Coimbra, appears to be allied to 
N. triandrus —3ir J. Lubbock read the secontl pait of hi$ paper 
on phytobiological observations, and on the leaf of Leriadsndron. 
In GQwethera distorta the seed-leaves aie linear, terminating in 
a large round expan ion. There is nothing to account for it in 
the seed, nor does it appear to be of any advantage to the young 
plant On wat growth, however, and compaimg it 
with that of othe- allied species, the explanation appears to be 
as follows : the cotyledons are at first round, but a growth takes 
place at the bese of the cotyledon, which closely resembles that of 
the subsequent leaves, hence their peculiar figure in this species. 
In allied ces che seed-leaves consist of two parts, a terminal 

tion—the true or onginal cotylBdon—and a subsequent growth 
esembling in each species their true leaves. With reference to 
seed-lgaves in which the stalks me connate, e g. Syuyrmiwm, the 
union seems clea-ly advantageous 'as giving additional 3 
Other chifrzcters in various species, , Lika, Helio, 
Caraamime, &c., were instanced. As to the tulip-tree (Larto- 
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dendgen), for long e puzzle by the peculiar saddle shape of the 
leaves, after t various other suggestions which had proved 
untenable, Sir John described the stiucture of the bud and the 
manner in which the young leaves were packed in it, ond 
showed that the peculia manne: in which the young leaves are 
unum catisfgctorily accounts for the well-known and veiy 
ble form of the leaf. —A paper was read on Dichelas, 

pelucida, by Dr Hoek, of Leyden. The churpede in q on 
was got from the scales of a water-snake |in the Mergui Archi- 
pelago Dr, J. Anderson, and this 15. believed to be the fist 
1ecord of the species since Charles Darwin wrote his classic 
monograph on the group thirty-five years ago. 

Zoological Society, Febi 15.—-Prof. W. H. Flower, 
F.R.S., President, in the chalr the ectetary read a report on 
the additions that had been made to the Society’s Menagene 
du the month of Januaty 1887, and called <pecial attention to 
two Blakiston’s Owls (Sido Wackistoni) from Japan, presented by 
Mr. J. H. Leech ; three Hooker's Sen-Lions (O/arsa Aookeri), 
presented by the Hon. W. J. M. ich, Mmister of Marine 
of New Zealand ; and a Blue Pengum (Eudypin'a funuer) from 
Cook's Straits, New Zealand, presented by Mr. Bernard Law- 
son.—Prof F. Jeffrey Bell read a Leport on a collection of 
Echinodermata made uP the An an Islands by Colonel 
Cadell. The collection was stated to contun I00 examples 
referable to 50 specles.—Mr. G. A. Boul read a peper on 
a collection of Reptiles and Batrachians mide by Mr. H. Pryer 
m the Loo Choo ds. The author observed that exceptional 
interest attached to this collection, seeing that it was the first 
herpetological collection that had reached Europe from that 
, vin Tacky- 


(Rhipidomys) sclateri.—Mr G. A Boulenger pointed out the 
charact nitsh Guiana. 


The men in question was contained,;im a small collec- 
-tlon o pois made by Mr. W. L, Sclatbr on the Pomeroon 
Rivet. e author descnbed it as G»W:/edes annnlaris.— 


A communication was read from Mr. Chailes O Waterhouse, 
con an account of a new paragtic Dipterous Insect of the 
family Hipposcidre. pu author stated that,this insect had been 
on a species of Swift (Cypselns mèlanolencus), by Dr. R. 
W. Shufeldt, at Fort Wingate, New Metico. It was closel 
allied to A#agera pallidi a European dipterous parasite foun 
on C. che ceca proposed to be namédi dnapira Ambriata 
—Mr. John H. Ponsonby communicated,} on of Mr. 
Andrew Garrett, the first part of a on the Terrestrial 
Mollusks of the» Viti or Fiji Islands Mf . E. Beddard read 
ne eae on the structure of a new. genus of Lumbricide 
(Thamnedrius) discovered by Mr. W. L4 Sclater in British 
Guiana, which he proposed to charact ns Thamnodrilus 
gnlielun. 
ep | 
Anthropological Institute, Feb. 8.— Mr. Francis Galton, 
F.R.S., President, in the chair. —A pa was read Sir 
Charles Wilson on the tiibes of the Nile Valley north of Khar- 
toüm. Sir Charles Wilson opened his paper by remarking on 
the extraordinary way in Boh theatris races inhabiting the 
Nile Valley —with many of whom he had qi e 1n contact in the 
course of the Nile Expedition—had become mixed up, and how 
completely the Indigenous population had ın Certain cases lost its 
nationelity while absorbing its Arab conquerprs, The tiibes of 
the Nile Valley nprth of Khartoum might be divided into 
three groups, the Hamıtic, the Semitic, and, the Nube, all alike 
claiming descent from the Koreish of Mecta. Sir C. Wilson 
then proceeded to give bnefly a history of the different tribes 
fiom the earliest times, describing in detai]the peculiarities and 
physical characteristics of each race. A number of Soudanese 
weapons, lent by Sir Allen Young, were exhibited. 


à Paris el 

Academy of Sciences, February 21.—M. Gosselin, President, 
in the chair. —Determination ofthe constant: of aberration : first 
method of observation, by M *Lorwy. In this paper the author 
proceeds to erplain su vely the geometrical properties oh 
which depend the various methods of estimatihg the ee ie of 
aberration. The first of thetwo processed is here dealt with, 
which, although somewhat less rigorous than the general method, 
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practically yield results of the greatest preeision, while also 
enabling the observer to determine two other physical lonstants 
—the variation of refraction caused by change either of tempera- 
ture or of atmospheric pressure —Note on M, Faye's recent 
communication walerspouts, by M. Mascart. M. 
Faye having again this question in connection with M. 
Weyher's experiments, the author returns to his origmal conten- 
Hon that the great body of observed phenomena are directly 
opposed to M. Faye's th of cyclones. —On the development 
of the Pennatulse (Penn grisea), and on the favourable hio- 
logical conditions presented by the Arago Laboratory for zoo- 
logical studies, by M Hade Duthiers. A visit paid to 
the Arago station last October suggests some remarks on the 
flourishing condition of the Alcyonaria and Pennatule, which 
have become thoroughly acflimatised in this district. A general 
descriphon is given of the laboratory and, ieservolw atthe 
Fontaulé headland, which has been enlarged to a capacity of 
130 cubic metres, offering every facility for the study Bf sponges, 
ster-fish, tritons, and many other lower forms of e life.— 
On the Alpme flora surmving in the Paris district, tys 
M. A. Chatin. The anthor discusses the various hypotheses 
which trace this already described flora either to the dina- 
vian or Swiss Alps or to the Pyrenees, and concludes generally 
that the Parisian highland flora is independent of all, and tuy 
ebouginal It is also contended that most of the present Emo- 

vegetation goes no further k than the Quaternary 
Formations, and that for plants there been independent suc- 
cession and pluralmy of centres of creation rather than wide- 

diffusion fiom a single centra.— On the orthobutyrate and 
isobutyrate of lime, by G. Chancel and F. Parmentie. 
An exhaustive study of these substances shows that M. le 
Chatelier's approximate relation— 

dr Á di 


xr 5B e 73 
ving the variation of solubility of different bodies, “ith their 
eat of solution at gaturation, cannot be regardíd as the expres- 
sion of a general law from which fresh deductions may be safel 
drana Oa the red fluorescence of alumina (secom&d notice 
by M. Lecoq de Boisbaudran. Here are treated two highly 
calcined aluminas + Ci40, and + Bi,O, and a moderately 
calcined alumina + Bi,G,--On the mcubation of Phyllorera 
during the winter season, by M. A. L. Donnadieu. In reply to 
M. Balbiani, who holds that the Phylloxera of the oak completes 
the entire cycle of its evolution, in a single year, the fertiltfed 
eggs hibernnting during the winter, the author's re- 
searches lead to the conclusion that the activity of this oigpnism 
is nog interrupted during the period of ded on of 
the ton which it lives. A like conclusion is arrived at as re- 
the Phylloxera of the vine, which on this plant continues 
without interruption, but with a somewhat diminished intensity, 
the biologital evolutions of its summer life throughout tpe winter 
season.—Observations of Brooks’s comet made at the Obser- 
vatory of Toulouse, by M. Bailaud.—On Gauss's quadrature 
formula, and on Hermite’s formula of interpolation, by M. P. 
Mansion.—On the orthogonal «ystems formed by the 0 functions, 
by M. F. Caspary.—On the movements of the alr, M. Ch. 
her. A series of experiments are described which have beens 
ed out by means of a jet of air or vapour a demi-mifimetre 
in diameter and inclined 45° to the horizon, holding m suspense - 
two spheres, one of cork with a diameter of 20 mm., tbe other 
of caoutchouc inflated with air. The centre of gravity of the 
spheres is below the axis of the jet, which thts causes them to 
revolve round each other, while their bern is balanced by the 
attraction produced by the series of little eddies developed along 
the sides of the jet.—On a method of determining the induction 
flux traversing an electro-magnetic system, b . R. Arnou 
A simple method 1s described, by means of which this quantity 
may be accurately determined. without the aid of the bellistic 
vanometei, which is not available for practical purposes — 
n the causes determinng the phosphorescence of the 
sulphuret of caleium, by M. A. Verneuil From the author’. 
researches, which are still in progress, it appears that the violet 
sulphuret of calcium prepared from shells owes its bright phos- 
phorescence to the salt of bismuth, the carbonate cf soda, the 
ses, salt, and the sulphate of lime formed during the reaction — 
Action of some metals on weal solutions of the nitrate of silver, 
by M. J. B Senderens, It is shown tHat by acting on such 
solgtions lead 1educes the nitric acid while the silver is pit- 
aedi also that analogous phenomena are presented rnc, 
e 
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, and aluminium. —Action of sul- 
hurlc acid on the solubility of the es, by M. R. Engel. 
ulphuric acid, acting on solutions of sulphates incapable of 

combining vith it to form acid sulphates, determines a diminution 

of the bility of the salt. But this is shown to take place 
ing to a law different from that observed for the chlorides 

1a. prasence oL hydrocnlore acid —On the reproduction of the 
micas, by MM. P. Hantefenille and L. Péan de Saint-Gilles. In 
this paper the authors e themselves to some of 
their researches on the fusion of the elements of the micas with 
the fluosilicste of potaszse.— Remarks on M. Bontroux’s note 
the action of nitric acib on sugar, by M. E 

Maumene. M. Boautrour's statement thet by the action 

of sugar and nitric acid he o ed saccharic acid and 

oxalic acid, but not hexepic acid, is shown to be erroneous 

—On he treatment of new wines with sugar, by MM. D. 

E. Fréchou. The authors’ show 


Klein 
“the poeti of obtaining with alcohol of about the theoretic 
quantity 


iron, tig, cadmifm, anti 


t fermentations by means of which vintages 
A, may hen De converted into good wia capable GF - 
aon A contribution to the study of the alkaloids, M. 
Oechsner de Coninck.—Resoarches on the mode of action of 
colchicine taken as a therapeutic, and on the mechanism of this 
action, by MM. A. Mairet and Combemale. The anthors’ ex- 
periments show that this substance has the same diuretic or 
purgative action on men as on animals, but the formerere three 
times more sensitive to its action than the latter. —Fresh studies 
on the of the Nematodes, by M* Paul Hallez —On 
the development of the Nematodes of the beetroot during the 
years 1885 and 1886, and on their modss of propagation, by M. 
Aimé Girard. —On the oscillations produced du the Eocene 
period in the Laval basin, by M. D, CEhlert. —On the geological 
constitution of la Afontagne-Notre, Castelnaudary district, by M 
J. Bergeron. - 
" , BERLIN 
Physical Saciety, January a1.— Prof, von Bezold in the 
chair.—Dr. Kbnig i: of the disadvantages of the hydro- 
oxygen lamps, and demonstrated a new lemp constructed by 
Herr Linnemann, in which the unsteadiness in the light, arising 
from the fact that in the common lam the flame burned now in 
the burning tube and now outside of it, was avoided. In the 
new lamp the coal-gas or the hydrogen issued from a ring- 
gphaped opening in the burner, while the in the centre was 
admitted through a capillary tube and did not come into contact 
with the burning gas outside of the burner. In the middle 
of the blue flame was seen a bright point which gave.the heat- 
maxmmunf - Instead of the lime cylincer, Herr Lmnemann used 
in his lamp zircon plates, which, at the place of the bright boint, 
voa y intense constant light. The speaker made use of this 
t in order, with the aid of the optical bench of Prof. Paalzow, 
to demonstrate by projection a long series of phenomena in con- 
nection “vith the doctrine ofthe polarisa-ion of light. For all teach- 
ing and demonstrations this me of represen 
the most important optical phenomena could not be 
any other.—Dr. Lummer described the ts of M. 
; Who a new method had determined the 
wave-length of ray of light D, ascertalning, as he had done, 
*by wei the volume of a quartz cube, the size of which was 
determined in units of the ware- and from the volume of. 
the cube finding the length of the light-wave. The er 
showed a series of inaccuracies in the measurements of M. de 
Lepinay, and, in,riew of the fact that the wave-l of the 
rays of were now measured ‘with a precision of 1/60,000, 
iced e determination of the centimetre was affected with 


pe of 1/4009; ae ing the |' 
ength of the centimetre from the wave-l . The e of 
should be the same as that use of by M.de 


inay, yet several improvements in ihe measuring and weighing 
were stated, such as the speaker hoped to be able to effect later 
on.—Dr. Dieterici showed ani apparatu demgned by Prof. 
K which enabl&d one to a barometer free of ar very 
ps. An t standing communicating-fube open at one 
end for the ission of the quicksilver issued at the other end 
in a capillary tube pa sing aie uation mta a Sein The open 
leg of the siphon was longer the other. Qm poniing in he 
Vackcailver it rose unifgrmiy in beth lege, forced the air insthe 
b the cap outwards. When the closed 


Sprengel pump. n quicksilver became collected in the lower 
vessel and closed the lower o of ca ~ The 
vacuum was thus established, in cl leg of com- 


! 
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e "RS 
municating-tube the’ quickmlver sank to barometer t. — Prof. 
EL e vogal pessented photographs of coloured objects which 
in the distinctness of ther ser»eer perfectly corresponded with 
the im n are by the object’ eee i 
The er had, in conjunction Herr Oberneth, 

in in eowin-ilver a substance rendering the photo- 





graphic plates most highly sensitive for the yellow-green rays, 
wth the utmost sensitiveness of the retina for those 
rays. The of solar spectra arf different landscapes 
attested the ence of {his '' sensibilisator.” 
t 
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CLA eoe a 
TE AURORA r , 
L'Awrors Bordale, Etude f des Phénoinines 
produits par les Courants ud. ; de P Atmosphere. 
Par M. S. Lemstrom. (Paris: Gauthier-Villars, 1886.) 
Resultate der Polar licht-Beobacktyns 
Winter 1882 und 1883 auf den S, onen Kingua Fiord 
und Nain, Von Dr. K. R. Koctt!|’(Berlin: A. Asher 
and Co., 1886.) : jt. : F 
THE EEDA obstinate scientific curiosity of our 
time has not neglected the ed otifal phenomenon 
of the “Polar Dawn.” Yet its investigation is attended 
by peculiar difficulties and discourdgements. It can be 
profitably conducted only amid 
tion, in the, grisly.depths of Arctic 
conditions taxing man’s energy an 
say nothing of observing. The ap 
are, moreover, as elusive as they, al 
promptly kindle the imagination, bu 
standing, unless prepared by special 
something of their causes, baffled 
theless, auroral refearch, though Ni 




















leave the under- 
dy to apprehend 
"helpless. Never- 
seem to frown 


during the last half-century.’ It has} 
object of some, it has occupied a 
programmes of all recent Polar ex 
being furthered, with less heroic 3* 
thinkers unequal or averse.to the 
meters normally below the zero of Fa 
these labours been thrown away. 
long attaching to fhe evanescent 
skies has been dissipated. There i is 
as to the Asad of explanation appro 
laws and relationships have been, fi 
elucidated; a satisfactory theory oi 
hand; some «ircumstances of WS 





longer any doubt 
ate to them. Their 


which these results have been oro 
in the work of Dr. Koch, cited as one, 
He was in sole charge of the German ition of Nain, on 
the coast of Labrador, during the-Tntematiohal -Polar 
term 1882-83, and now presents us wi 
his observations there, together with 
taneously at the still more northerly] post of Kingua 
Fjord. Although situated in about}. 

. Dundee—56* 33'—Nain . appears to, i 
climaft, one of tHe erame localiti¢ 













features of the solemn but forbid 
determining the azimuths of auroral jbar 
As regards these phenomena, inde 
admirably located. It lies«lose to the, 
if not actually within, the zone of. 
auroræ are consequently numerous 
appear almost indifferently above; 
southern horizon. Their varying 


wms are beautifully 
VoL. xxxv.— No. 906 | 
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| delineated in.the drawings which lend a gredtly in- 





creased value to. Dr. Koch’s publication. Multiple 
arches, up to the number of eight, were frequently seen ; 
and the incessant movements affecting them, both as. a 
whole and in their parts, the transverse flashing of the 
rays set side by side to compose some of them, the tor- 
1ential rushing of light along the paths others seemed to 
prepare for-it,as well as the restless wanderings of the 
entire luminous strucire'up and down the sky, gave 
continual variety and animation to these strange -ex- 
hibitions, while accentuating their baffling recalcitrance 
to exact measurement No estimates of height were 
attempted at either Nain or Kingua Fjord; hut there 
was a total absence of auroral appearances below thé 


clouds, or otherwise unmistakably very near the earth, p 


such as have: been noted by M. Lemstróm and other 
observers in high latitudes. Luminous mists were, how- 
ever, common. At times they suffused the whole sky; 
and shapeless masses of them constantly succeeded, and 
(at Kusgue Fjord) were often the substitutes for the 
organised and definite forms of a perfect aurora. A 
sudden and wide-spread development of cirrus clouds 
was another curious secondary feature of the Nain polar 
lights. These were, at both stations, completely mute; 
not a suspicion of audibility attended their movements. 

A no less intrepid observer than Dr. Koch is the 
author of the work with which we have coupled his in 
the heading of this article. M. LemstrOm’s auroral re- 
searches began in 1868, when he was attached to the 
Swedish Polar Expedition commanded by Baron Nordens- 
kjóld. They were continued during a sojourn of six 
weeks in Finnish Lapland in 1871, and were brought to a 
highly successful issue, at Sodankyld in 1882-84. Finland 
held an honourable place among the eleven nations lately* 
combined for a simultaneous attack upon the secrets ‘of 
the Arctic circle ; and the. Professor of Physics in the Uni-. 

of Helsingfors was, by an almost inevitable choice, 
appointed chief of the Finnish meteorological station 
established in compliance with the terms of international 
agreement. Our readers are not unacquainted with the 
original line of tvork struck out by him in that capacity. 
Its upshot was to secure demonstrative evidence as to 
the £rozisiate cause of the aurora borealis, 

The book under review derives, then, a particular inter- 
est from its authorship. It is the production of @ man* 
who has devoted thought and labour without stint to the 
subject of which it treats, aid has pushed the associated 
problems visibly nearer*"to solution. He now sums up 
the present state of knowledge as regards them in a well- 
arranged, concisely written, and copiously illustrated 
volume, recapitulating the most significant and surely 
esjablished facts, fitting them, with the critical judgment 
bought by long expérience, into their proper places, and 
expounding the theory best adapted to: interpret and 
harmonise them. ' 

Remarkablypas time went on, Hatley conjecture of a 
magnetic origin for aurore gathered round it confirmatory 
circumstances entirely unknown to its author. 
and Hiorter noticed, in 1741, spasmodic disturbances of 
the magnetic needle coincident with, the darting move- 
ments of northern lights.. - Wilcke, Ussher, and Dalton, 
asctrtained, towards the end ‘of.the century, the close 
geometrical Fistions between the terrestrial magnetic 

U . 
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systenf and all the various parts composing a fally deve- 
.loped auroral display: the corona forming in the mag- 
netic zenith, the streamers flitting parallel to the line 
of the dip, the arch erecting its summit in the" magnetic 
meridian. When Faraday succeeded in obtaining lumin- 
ous effects through magnetic action, and Rudolf Wolf 
demonstrated the subjection of auzore to an identical 
periodicity with magnetic variations, the case might have 
appeared complete. 


Yet the pure and simple capa deny of the aurora. 


borealis, when attempted to be sealised, either eluded the 
ies thought, or was found to involve admissions not 
very eagy to make. Dalton, whose propensity towards 


(in his “Meteorological Observations and Essays”). 
Compelled, as he supposed, by the exigencies of observa- 
tion, he conceived an envelope of an elastic fluid partak- 
ing of the nature of steel to replace atmospheric air at 
& height of about & hundred miles, and to supply the 
material alike of arches and streamerg, shown, by their 
disposition in space, to be of a ferruginous character. It 
can scarcely be wondered at that the idea, in spite of 
Biot’s adoption and development of it, failed to strike 
root. More vitality was in Canton's interrogative sugges- 
tion forty years earlier: “Is not the aurora borealis the 
flashing,of electrical fire from positive towards negative 
clouds at a great distance, through the ppper part of the 
atmosphere, where the resistance is least?” (Phil. Trans., 
vol. xlvii& p. 357.) 

It was not, however, until the electrical illumination of 
rarefied gases came to be studied with detailed attention 
that the full effect of the visual identity of the two kinds 

*of phenomenon became sensible. The analogy was 
defined and completed by some experiments made by 
De la Rire i in 1853. They showed that a luminous dis- 
charge in an exhausted vessel, when influenced gby a 
powerful electro-magnet, condenses into a ring of light 
encircling its pole, endowed, moreover, with a rotatory 


' movement such as has frequently been observed to affect 


a system of auroral streamers. Here, for the first time, 
their true part in such displays was assigned to the forces 
emanating from the earth’s maznetic poles. It is a 
directive, not a formative one. The structure, not the 
*occurrence, of aurore is conditioned by them. 

A marked change in scientific opinion Tesulted, accord- 
ingly, from these investigations. The “magnetic efflu- 
vium” theory of the aurora borealis finally disappeared, 
and what we may call the “illum‘nated vacuum” theory 
took its place. The change was accompanied by a shift- 


ing of the ground of inquiry. What was urgently needed 


in order to render intelligible the mode of action pgo- 
ducing the gorgeous flame-vesture of northern skies, was 
perceived to be, not so much improved knowledge (how- 
ever desirable) of the laws of terrestrial magnetism, as a 
sound doctrine of atmospheric electricity Here De la 
Rive broke down. His hypothesis of a polar accumula- 
tion, through the agency of the winds, of the positive 
charge of the air, was obviously untenable. 

Nothing better was, however, proposed until 1878, 
when Prof. Edlund, of Stockholm, applied the principle 
of “ unipolar induction,” discovered by Weber'in 1841, to 
explain th® phenomena of atmospheric electricity (PAs/. 


Mag., vol. vi. p. 350). The effects thus designatdt are 
really derived, as a particular case (in M. Edlund’s 
probable view), fram the-well-established laws of magnetic ' 
action upon electric currents. 

Each element oË the 3ystem of sites formed by the 
electrified particles of the rotating terrestrial crust and 
atmosphere is thcs urged, by the powerful magnet which 
the earth may leg-timately be regarded as inclosing within 


' it, along a path at' right angles to the line drawn from 


x Yorming distinct conceptions was a primary quality of his |. 
` mind, had the courage to give it Cefinite shaps in 1793 


each of its poles to the caurrent-element. The direction 
and relative strength of the impelling forces are indicated 
in the accompanying figure, copied from the work before 





us (p. 166), wher= the 2a-ticle w’ is solicited towards X 
by the south pole (pointing north) of the magnet Sx, and 
towards ¢ by its south pole. The combined result is to 
drive the particle upward and poleward along a line every- 
where perpendicular to the swing of the dipping-needle. 
The vertical coriponeat, accordingly (represented by the 
arrows standing erect on the circle sv su" mm), attains a 
maximum at the agnetic equator, where the dip vanishee ; 
the tangential component is there = o, and attains its 
highest value in middle latitudes. 

Several remackable effects ensue: first, that atmo- 
spheric electricity gains potential with elevation—an 
observed fact ; next, tha: it is constantly travelling away 
from the equator towards either pole. The circulatory 
process, howev=r, thus set on foot, must be carried 
further; and in its continuance ang. completion M. 
Edlund finds tke key to the auroral mystery. 

At and near the equator, recomposition of the positive 
electricity ofthe air wi-h the negative electricity of the earth 
is opposed by tie whale strength of magnetic inductive 
repulsion, there acting vertically. .When effected at all, 
it can only then be by sudden, violent, disruptive dis- 
charges, apparent to our senses as lightning. But the 
increasing inclination of the magnetic needle in higher 
fatitudes rende-s the Hine of Ao’ resistante marked by it 
‘continually more practicable as aneavenue of descent for 
the &ccumulating positive fid. Hence, when it har 
attainede a certzin potential gradual discharges take © 
place bver two polar zones, along Phe dine of the dipping- 






March 10, 1887] 


ned]? These copstitute what we ar ustomed in the 
northern hemisphere to call the aurorajborealis. 

Aurore are, in this view, the equivalents of 
lightning. The «eame office of reli¢Ving the electrical 
tension of the ai. is fulfilled by them wi innocuous tran- 
quility. ‘Not indeed in absolute ce, though the 
“ eerio din? of their rustling streamerd has been caught 
by very few ears, Major Dawson, ho rdver, was fortunate 
enough to hear once, and once only, uring 
Fort Rae, 1882-83, a sound “like the) 
or the noise produced bya sharp squ! 2 
upper rigging of a ship,” 



















g of a whip, 


The mutual relations of aurore and \thunderstorms are 
full of signiicant interes® In point o 
tribution, they may be termed compl 
kind of phenomenon is not more 
M. Lemstrdm’s pages the following cod se table, strongly 
corroborative of Edlund's theory, showing 
upon latitude of storm-frequency :— 


Latitude Moan 


annual number 
: $ n of storms 
Between o and 30 52 
» JO » 50 20 
» 50 n” 60 I5 
» 60 LL 70 10 M 
About 70 o 


Yet the two kinds of atmospheric 1 
rated by profound distinctions. Thun 
sign of systematic magnetic associatio 
is true, the needle may be seen to qui 
of a lightning-flash, but by what seems! 
ance, quite different from the tumultuot 
accompanies ‘or even betrays the 
lights. x 

Storms are,. moreover (so far as is 
exempt from the.complicated periodicity|by which auroral 
appearances are regulated.-. "Now this] M. Tromholt 
discovered in 1882, is exactly. inverted |i 
His discussion of M. Kleinsmidis o 
at-Godthaab in North Greenland madeli 


give no 
Sometimes, it 
at the instant 
casual disturb- 
‘agitation which 
of northern 


== 





maximum brings with it an auroral mjbi 
verså ; that the two equinoctial peaks 
in middle latitudes there coalesce into 
atthe winter solstice ; and that the 
noted farther south*is there shifted to th 
are these curious inversions peculiar to C 
Their immediate cause is easily uü 
auroral zone swings to and fro in * 
periods, over the surface of the earth, As. 
augments, it travels slowly towards the? 
treats towards the pole as it diminish 
progress with minor oscillations, dail 
(perhaps) monthly. The anglogy of hec osing-in of the* 
solar spot-rones with approach to 
but unexplained. Auroral iodicity 
depend, not upon cessation Dut upon 
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. 
observed reciprocal relation between auroral frequency - 
in middle and very high latitudes is completely accounted 
for. 

We can even go a step further. By Edlund’s theory 
an increase of utmospheric electricity must be attended: 
by a lowering of the latitude in which recomposition takes 
place. That is to say, tht observed shifting in space of 
the auroral zone implies, and is explained by, a rise and 
fall of potential in the ebper conducting strata of the air, 
synchronising with the rise and fall of solar disturbance. 
This is probably i in part arfíndirect effect of the fluctuations 
in the sun's activity. hd 

Electricity, in M. Edlund's view, is simply the ther of 
space, a certain share of which belongs naturally to every 


ponderable substance. When this normal store is by any g 


means augmented, the body on which the accumulation 
takes place is positively electrified ; when itis diminished, 
negative electrification ensues. Hence, the expulsion of 
this so-called “fluid” from the earth by magnetic in- 
ductive action leaves it, ifso facto, negatively charged, 
and produces a pogitive charge in the air. 

AN this M. Lemstrom, in the work before us, readily 
admits ; but he supplements the magnetic forces at work 
in disturbing our planet’s electrical .equilibrium with 
evaporation, of which the enormous capabilities for pro- 
ducing high potentials have been indicated by Prof. 
Tait (NATURE, vol xxix. p. 517). But evagoration 
doubtless proceeds most vigorously when the sun’s 
radiative energy is strongest—that is (presumably), at 
epochs of spot-maximum, so that an obvious link is thus 
supplied between the solar and auroral periods. The 
sequence of cause and effect is as follows: the sun’s 
increased power quickens the development of aqueous 
vapour; this, in its turn, gives rise to a more copioys * 
supply of atmospheric electrieity ; added tension insures 
more speedy neutralisation; the zone of gradual recom- 
positign descends towards the equator, and aurors are 
more uently visible in middle latitudes. 

Yet this is perhaps not the whole truth. Many circum- 
stances speak in favour of a direct electrical inguctive 
action of the sun upon the earth. M. Quet has lately 
shown (Comptes rendus, t. xcviil p. 1038) that the exist- 
ence of a magnetic fluctuation corresponding in period 
with the sun's rotation on its axis is otherwise inexplicable ; 


and the Instantaneous response of the terrestrial P * 


system to the solar outburst of September 1, 1859, 
compels the same inference, which is strengthened by the 
undoubted growth of magtetic intensity with solar activity. 
Hence, as sunspots become numerous, the circulatory 
process described by M. Edlund must be quickened and 
strengthened; atmospheric electrical tegsion will be height- * 
eneg ; and although the repellent magnetic power is pro- 
portionately reinforced, this is more than counterbalanced 
by the added mutual attraction between the opposite elec- 
tricities of earth and air. Through this cause also, then, 
the auroral roneewidens its distance froin: the pole once 
in eleven years. 

The view that auroræ are due to currents of positive 
electricity illuminating the air on their passage to the 
earth, has been solidly established by M. Lemstróm's 
results at Sodankyle. His “discharging apparatus” 
sérvéd the precise purpose of Frgnklin's kite. .The one 
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experithent was not more decisive than the other. Not 
only did luminous appearances accompany the setting-in 
of a current towards the earth from the network of. 
insulated wires spread over the summit of Mount Ora- 
- tunturi, but the light evoked was distinctively auroral. 
Examined with the spectroscope, it yielded the still 
enigmatical “ citron-line” discovered by Ångström in 1867. 
. This is the invariable and chief constituent of auroral 


radiations. Besides one fitfully& present, detected by- 
Zollner in the red, it is the only vivid Hne its spectrum. 


includes. Ten others, more or less dubiously enumerated, 
are faint, hazy, indeterminate. M. Lemstróm holds that 
there is a fair agreement between some of them and lines 
"^n the laboratory-spectrum of rarefied air. But this is 
X perhaps a too sanguine opinion. These seeming coin- 
cidences are very loose, and have not been drawn closer 
by careful inquiry. Vogel’s conclusion that the spectrum 
of the aurora is modified from that of armospheric air is 
indeed highly probable, but its probability is- derived far 
more from’ external thag from internal evidence. e 
SM M. CLERKE 


THE BUTTERFLIES OF INDIA 


The Butterflies of India, Burmah, and Ceylon. A Descrip- 
tive Hand-book of all the Known Spec:es of Rhopalocer- 
ous Lepidoptera inhabiting that Region, with Notices of 
Allied Specfts occurring in the Neighbouring Countries 
along.the Border. With Numerous Illustrations. By 
Lione de Nictville, F.E.S. Vol IL Royal 8vo: 
(Calcutta. London: Bernard Quaritch, 1886.) 


M ORE: than four years have elapsed since the first 
e. part of this book was published, and one of the 
atthors has been obliged to,resign his share in the work. 
The second volume, which has been written by Mr. 
de NicéVille alone, is in no way inferior to the first. 
When we remember that in the trying climate of Calf'utta, 
and only in the leisure hours which can be spared 
from officlal work, Mr. de Nicéville has with buf very 
trifling® assistance from the Government of India com- 
pleted a volume of nearly 300 pages, containing over 
300 species of butterflies, we must allow that he deserves 
great praise; and though a volume produced under 
esuch difficulties must of necessity contain faults, yet 
it is if every respect very superior to M-. Moore's work on 
the Lepidoptera of Ceylon, which was largely subsidised 
by Government. There is no doubt that the impetus 
given to the study of the butterflies of India by the pub- 
lication of this work will have the best results, and we 
have every reason to hope and believe that it may be 
completed in three*or four years more at latest. The 
' present volume is “devoted almost entirely to the family*of 
Nymphaline, and brings up the number of Indian butter- 
flies already described to over 600, all of which are treated 
in a thoroughly scientific, careful, and painstaking manner. 
Though the author has gathered to his assistance a 
growing band of field workers in various parts of India, 
among whom Messrs. Moller, Knyvett, Graham- "Young, 
Colonel Swinhoe, and others are; conspicuous, and is 
rapidly accumulating a large quantity of specimens from 
all parts of the country, be still labours under the dif- 
f 


| 


culty of being unable to see the types of many ef the 
so-called species Cescribed by Messrs. Butler and Moore 
in Europe. Evidezce is constantly being brought for- 
ward to. confirm tie opinion of most entomologists, 
that a large propo-tion of the names given, by these — 
authors represent no fixed or constant varieties, and 
that the characters described by them cannot be recog- 
nised in the insects themselves; but it is impossible to 
ignore them until ttis can be proved by comparison of 
these types with large series of specimens. Under these 
circumstánces, Mr. de Nicéville has acted wisely i in print- 
ing the descriptions of all these doubtful species, so that 
the attention of collectors may be called to them, and their 
existence proved or disproved. His remarks on them 
bave the advantage of being intelligible, which' is not 
always the case with the original descriptions of the 
authors in questiop, who have had for some years almost 
a monopoly in the description of dndian butterflies © 
The kind of difficulty which occurs in many y instances 
may be illustrated by the authors final remarks on the . 
numerous varieties of -the genus Abisara, described as 
species by Mr. Mocre. ' 
“A a is typically the darkest coloured, and in 
the malg most brilliantly purple-shot, of this group of the 
us, from Travancoreebeing particularly 


dark. ‘Even among Ceylon specimens, how- , 
ever, I find conzicerable variation; in some males the 


inner discal band.on the fore-wing is evenly convex, and 


“in others distinctly angled in the middle, and the purple 


suffusion is also variable; the size and number of the 
black spots on both sides of the hind-wing is extremely. 
inconstant. In ons very ee a ped there ey 
two sab-apical spots e ones y 
wanting. T rci ar gainer ont would expect, tod some 
distinguishing characters in a species supposed ‘to be 
peculiar to it, but I have quite failedeto discover dny.: I 
can only repeat that, in my opinion, the name echerius 


prints Vid apiy to dll the species of this group of the genus 
sd reis to the Andaman local race, which 

Ras echa Afasciaía; that as, in this case, the 
geographical rarge of numerous slight local races is not 
ed, and each local race must intesbreed with the 


next on the boundary-line which is supposed .to. separate 
them, it can serve To ay scientific purpose to pick 
out a few apparently different 2 from each. local. 
race and "e escribe them, at me time ignoring the 
intergrade specimens which exist.” 

If chis opinion had been more generally held, the study 
of the butterflies af India would have been much simpli; 
fied, and it is to be hoped that a new edition of "^ The. 
Butterflies of- India,” which will certainly be called for 
almost! before -he first is complete, will show ailarge - 
reduction in the number of names. A fixed nomenclature . 
is ths first desideratum in this as in ethet branches of. 
science, and tends more than anything to attract good 
workers, who are often disgusted. by a long ljst of 
synonyms and by changes ın well-known old names: |. 

. The ‘keys to the genera and species have been worked 
out very carefully, and will be useful.to beginners. The 
literature, geog-aphical distribution, and variation. of each 
species are also well and carefully doge, The volume 
will be indispensable to le idopterists generally, and 
ought’ to interest many in In who have hitherto looked 


on the collection of butterflies as rfther a pastime than a 
science. | : HL J. ELWES 
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. OUR BOOK SH. LF each bound above water.” As he was diving, Mr. Simson 
The D bn. of the Com 2 Phs (who was unarmed) forced the canoe ‘straight over him, 
gne Mir wW and so escaped. “Curiously enough," we are told, “not 
PERT y idi ? ^ I half'an hour after this episode, an alligator jum from 
be CODO MIS additions. ndon: James Imray a steep bank over my canoe, and only just cleared it, 
and Son, 1889.) as I was distractedly paddling along under the shore, 








REMEMBERING the number of boo already ublished | and inadvertently ed the reptile above me.” 
treating in a practical form of compa! eviations ` o 

on board iron ships, and the co a ae z x 
somo persons may be disposed to What purpose LETTERŞ TO THE EDITOR 


[Tke Editor does not hold himself responsible for opinions ex- 


~ pressed by hi. . 
ful work 5 an author who bases knowledge on the apes sd pia ilh eee A M eri. 
eere. B the “Admiralty Manuslj" and knows from Se No notice is taken Of anenymons commusictiens. 
instrycting others their many difficulfies, can hardly fail | [74s Hatter urgently requests correspondents to hecp letters 


to be welcome to those having neith 


as short as possible, The pressure on his e $5 so grea? 
assimilate the subject without a aa cet 


‘that it isim Je otherwise to insure the even 
pr pacar aiti ali ei ia 3 neve facts.) 4 


Tabasheer 


As I have occasionally found the curious stony plug of which 
Mr. Thiselton Dyer writes (NATURE, vol. xxxv. p. 396), In the 
joints of bemboos y bro and been much exercised 


much interested by pis pe May farther that it is 
to 2 certain extent preis that to arrested 


every turn. 

~ Whilst we e that Mr. Rosser’s later edition will be 
duly a Dr appren there is a efinition which, for 
e of "tin ulieity and mel we would fain see 
E fom it. At pp. 30 and 3h clear definitions 
are given of true, magnetic, and] compass courses 
Why. not let well alone, and t complicate the 
matter by introducing the term Į% correct 
course? A reference to the later editions of the Admiralty 
publications on the deviation of the: pass shows that 
the word “ correct ” -in zs 


* The conclu H h of 
compasses is e fair to Sir Willi 


or lateral, in the shoot next above 









. principles involved in the construction of his compass are | of conditions, the portion of stem thus for is shorter or 
not in themselves novelties, but he done world-wide | narrower than ; and the unused silica is left behind as 
y of com a sediment, com the drying residuum of sap. Itisa 





good by showing in it how that 
ctlon—may be avoided, whilst at 
produced a card which is almost : 3 . 
when the ship rolls heavily. : - Something like it occurs, however, in the case of our own 


d coe Pac n of stem between joint and joint is a 
(Londan : Sampsen Low, ri one. . for electrop the same amount of | 
“No one with the spirit of roaming vithin him,” says the r ja deposited in a given time on a panny ss on a ta" 
author of this book, ^ dn live longjil: Ecuador without 


cherishing a growing desire to explopdits unknown parts.” 


je same time he has 















Some time ago, accordingly (the exi date is not men- made of it determined accidents. In the 
tioned), he started with a companioh from Guayaquil for | wheat ‘stem the silica is differently placed; in the fiercely- 
the alge of Aguano, onde Rie tough the forest to growing bamboo ah shoot the mineral in excess is left behind in a 
the of.Aguano, on the River Nàpo, compl the | crude , and disregarded. That is what I should expect to 
-road in eighteen days actual ingyor forty-five days’ | find. HENRY €ECIL 
foot journey, including necessary stoppag At Aguano Bregner, Bournemouth, March 1 
-they were obliged to- remain im v) days, which they ; 
ores of discovery Ey: lea i par ee Do Temperature and Pressure in Jamaica 

visions. Th then made their way A canees down tie THE foll table of elevations and averages is not as, 
Nive tithe maso mich Bey ts cached after a voyage a might un DEAE a Dive mu Dre 
of twenty-five days.» At Iquitos th ‘tro friends parted, Iu att eg Ey de Mete ol ical Service Tu ee ied 
Mr. Simson's companion setting out explore the Uca- ° 
Diu A r E TA Station Eka- Presenre Max. Magen Min. Range 
pi. ve d up the River Putumayo. Fet Indes ; ` 

e simply and y told, and those, | Kingston ... .. .. o 30°00 876 78a Io 160 

who like to to read about distent landa of which little is Kempeho! es e eee 12773 2870 8o'5 7377 680 125, 
generally known, will ind much to. jhterest them in the | C Plantation ... 4907 25°27 684 6276 373 ITO 
author's record of his adventures, best parts of the | Portland Ga - 5477 24°71 690 597 I4 


P 
Blue Mountain Peak... 7423 2314 7YI'I 557 ' 24 


In NATURE, vol. viii. p. 200, it was ested that the fall of 
temperature, 37 was connected with the of pressure 37 by 
the equation . 


book are those in which he describes] e Indian tribes of 
Ecuador, whose habits and modes of; thought and feeling 
he closely observed. He also notes some rather curious 
facts in natural history. Probably fe: 
heard of "the roaring of an j 
m P says Mr. Simson, * on one 
‘a huge beast who appeared to be, 
of his species" The animhl was swin 
diving and rebounding up to. the. 








“ET=A, 8p, 
where A was taken equal to 3723. : 
We can now. correct this expression and take 
. LBT = KP + a (EPY, 
where A = 2°92, and x = 0°08, But these values relate to 
mean temperatures ; for minimum tempereinres A = 0*:96, and 
p ="0""40. 


saw the canoe, he “came towards it, These époeq ont and thee odndebdinn si tapatai 
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would þe interdtting to know whether similar results have teon 
š found in Indie and elsewhere within the ‘tropics, or may yet 
be obtained. | 
Compnting 37'by means of these fornuls, and applying the 


results to the temperatures at Kingston, we have 3 


Mear Min. 

Kem Ob aes rd Eus 72-7 EM 680 

Cinchona Plantation » OPE .. .. 575 

° Portland Gap.. .. .. 605. 7547 
Blue Mountain Peak .. £e 456 


which are fairly satisfactory. 
Putting pas 30 inches, the minimum formula gives — 311* 
as the temperature of space, the tifirmometer being shaded from 
the sen by any spherical body such as tle earth or moon. 
Putting 3? = 30 inches, the mean formule gives — 81° as the 
* mean tdétnperature of a body devoid of atmosphere, such as a 
meteorite ing its course in space, cr the moon, at the mean 
w distance of the earth from the sun. i 
An expression for maximum tem es cannot be as easıl 
deduced ; but if the surface of the metesrite or the moon wal 
is turned from the sun be — 311°, and if the mean temperatuie 
be —8r1*, it follows that the maximum temperature of the surface 
turned towards the sun must be about + 149°. 
Jamaica, February 12, HALL 


Electricity and Clocks 


IN addition to the plan pomted out by Erof. Sylvanus Thompson 

(the correct way to repeat from & strikinz clock to electric bells), 

I believe I have seen an ent in Dublin whereby a single 
port or going train only is e to strike the hours on ar m- 
definite number of electric bells I beHeve this mechanism is a 
patent. à HoRLOGE 

' SandYmount, March a 


t 





IE Top-shaped Halls-ones 
On A 


6, 1885, a hailstorm occurred in this neighbour- 
hood, d which two waterspouts were seen. After one of 
these had a fall of hailstones, zlmost exactly similar to 


‘those described by Mr. Middlemiss in your issue of March 3 
o (p. 413), commenced and lasted for some minutes. I do not remem- 
Ber to have noticed (hat there yas a mazs of clear ice at the base 
of the cone, but the bending was very cistinct. 
,Hesidg the borizontal shatification there was another perpen- 
one, grving the hailstone the co of being eojpposed 
Of alternate cylinders of clear and whi.e ite. If the ones 
which Mr. Middlemıss saw at Ramnaga- showed this peculiarity, 
ae Mill perhaps. be Men h to comnunicate the fact 
- your @lamns. Sketches of the hails&ones which fell in 
district were published in the Méefesrological Recerd soon 
after the occurrence, but I cannot give the precise date of the 


è ! T. SPENCER SMITHSON 
Voci, Rochdale, March 7 





. The Present Southem Comet 


EiTHER the t brilliant southe-n comet is periodi-, or 
ona of a large fimily of comets, mavis similar orbis and 
possessing similarities of stmefere Its orbit, as far as 
an orbit can be determined from the approximate postions of a 
very indefinite nucleus, is similar to those of the 1843 and 1880 
comets. In Grants “History of Astronomy” the following 
* description of the 1668 comet occurs :—'' It appeared a little 
above the western horizon. The tail measured 23° in-length, 
and resembled a huge beam of light The head was so small 
as to be scarcely visible. The observatons will be | 
with sufficient by the elements of the it of the 
comet of 1843” A fy accurate description of the present 
comet.’ There are other comets—1618, 1689, 170a—which 
possess this strong family likeness, If these comets be not one 
and the same, they must all have had a common origi I do 
not know if it has been noticed that the aphelia of arbits 
He within a few degrees of Sirigs. It may be possible that 

have all-becn ejected’from that gigantic sun ; at any rate, it is 
impossible that they could have attracted from nebulous 


jare ks Sirtus. A. WR. 
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The Earthquake e- 


I EXAMINED m t very camfully on the day of 
the earthquake in North I y, and I find no trace of any special 
disturbance on the H.F. trace similar to that on the Kew curve. 


It may be well to place this on record, as èt may aid m fixing 
the limits of the disturbance, ? UD PERRY 
Stonyhurst College, Blackburn, March 7 F DE 





CEREBRAL LOCALISATION- 
I. me x 
T? is rather mors than ten years since the first edition.ot 
. this book came under review in the of this 
journal And it Was intrusted to very able Pi dr for the 
reviewer. was George H Lewes, himself an experi- 
mentalist in this branch of phymology, and of the highest 
distinction as a philosopher EE el ologist. The review 
as courteously but urflinchingly hostile : exception is taken 
to some of the facts and to most of the deductions of tlie 
author ; although the value of the work, from its richness 
ins ions as well as in facts, ds i admitted. 
Mr. especially complains that the book * is so defi- 
cient in the indispensable correctives of counter facts and 
arguments, that the reader must be cautioned against 
accepting any position unless elsewhere verified . . . 
From one cause or another there is a di of counter 
evidence, which; in a second edition, F should seriously 
urge him to rectify. . . . This- d arises from 
no unfairness, but simply irom the one-sidedness which 
comes from preoc on with certain views.” ' 

The increased size of the work (498 pages instead of 323) 
is, no doubt, in part due to an endeavour to carry out this 
su ion, although the growth of the subject may of 
-itself, in great measure, account for such increase, In Ee 
it must be confessed that the characteristic complained o 
by Mr. Lewes has not by any means entirely disap 
and the student who may consult its pages must in 
mind that the book still remains the gospel of the func- 
tions of the brain “according to Ferrier.” 

The pervading idea of the work®is expressed by the 
term “localisation of function." It was against this idea 
(and especially against certain applications of it) that Mr. 
Lewes brought ta bear the full powers of his criticism. - 

One senous objection which was aged by him against 
many of. Dr. Ferrier's results (those of localised extirpá- 
tion) was that he was unable to keep the animals alive 
long enough to allow the effects of Disturbance of function 
to subside, so as t5 leave only the effects of Removal to be 
estimated. But the use of antiseptics has now itted 
this objection to be removed, since there is no jordan in 
most instances, the same difficulty in' preserving the 
animals, as was the case im Dr. Ferrier’s first experiments, 

It is further ae ee Rat eder 
the effects: qf Disturbance nor the effects of Removal are 
to be taken as conclusive evidence that the function dis- 
turbed or removed is the function ofthe organ operated on.” 
[But although no: af themselves conclusive, yet if looked 
at in conjunction with other evidence they may furnish 
important indications regarding the function of the organ.] 
Mr. Lewes further affirms that “ whenéver a functién per- 
sists or reappears after the destruction of an this is 
absolutely conclusive-agninst its being the function of that 
organ,” meaning. of course, of that organ alone. That, 
in the case of recovery or reappearance, partial or com- 
plete, of a lost function, another organ previously posséssed 
of a different function has vicariously taken its place, is 
a scarcely tenable hypothesis And yet there are wel- 
recorded instances of such reappearance: asin the case of 
Soltz’s dogs, which rec some of the lost power of 

Voluntary movement ;and in of the visual disturbances 
which are caused: by lesions of theeoccipital lobe, in which 

1 «Bye Functions c^ the Brain ” Bf David Ferrier, MD., LL D~, F R.8. 
Bees Paden: rewritten imd enlarged. (London: ‘Smith, Eldor, and Co., 
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I have myself frequently observed tae to all appear- 
tha 


ance complete. It appears to me the idea expressed 
by the term “concentration of function” harmonises 
much more fully with our existing knowledge of the facts 
relating to this question than the more inflexible phrase 
* Jocalisation " * a 

It is time, however, to turn to the edition which lies 
before us. Dr. Ferrier, in his preface, tells us that the 
book has been almost entirely re-written, and, in point of 
fact, so much has been added and modified as to consti- 
tute this edition, in many respects, a dew book. But the 

rincipal teachings of the original+those to which the 

ook from the first owed its chief interest—the doctrines, 
namely, therein advocated regarding, the localisation of 
cerebral functions, are, it is claimed, by the author, main- 
tained in all essentials unchanged.’ Since it is to the 
exposition of these doctrines, and especially of the experi- 
mental facts upon which they restj that the student of 
physiology or psychology would nat y first turn, in 
order to discover what that 1s new may have been adduced 
in support pf the Ferrieryan teachings, and in what manner 
the hostile attacks which have been directed against them 
are met by their author, no apology is needed if we devote 
our attention first and chieiiy itp those parts of the book 
which deal with this important question. 

After it had been found impossible to deny the correct- 
ness of the facts a aha Destak ion of the cortex of 
certain regions of the brain, a vigorous onslaught was 
made from variouseuarters upon the!method of experi- 
mentation. It was especially contended (by Dupuy and 
others) that the movements produced by this method are 
really due, not to excitation of the cortex cerebri itself, but 
to conduction of the current to the b ganglia (corpora 
striata). But a single new fact entirely overthrows the 
last remnant of this objection, since.it has’ been shown 
(by Franck and Pitres) that similar! movements may be 
caused by mere mechanical stimulation of the cortex 
Ẹ. 228). Indeed, the same o entirely deny that 

e basal ganglia respond at all to direct electrical excita- 
tion, a statement which we shall afterwards see is not, 
however, accepted by Dr. Ferrier. — ' 

In the review above alluded to, Mri Lewes alleges two 
principal facts against the doctrine Hat the gray matter 
of the cerebral cortex is directly excjtable, viz: (1) the 
fact that only the electrical current causes an excitation,— 
mechanical and chemical stimuli have no such effects, 
because they cannot pass through the cortex to reach the 
white substance; (2) what he terms the “ decisive experi- 
ment? of Dr. Burdon Sanderson. “If that part of the 
surface of the hemisphere which comprises the active 
spots is severed from the deeper paits by a nearly hori- 
zontal incision made with a thin-biadéd knife, the 
result is the same as when the surface of the uninjured 
organ is acted upon” (Proceedings ofi the Royal Society, 
No. 153). But we have just seen. that, un suitable 
conditions, the cerebral surface may be excited mechanic- 
ally ; and, with respect to the second fact, I imagine that 
Dr. Sanderson would now be the first to admit that his 
results were due either to imperfect Severance or to the 
spreading of a cùfrent of too great oe . 

Moreover, the study of the charactérs of the contrac- 
tions which result from excitation of the cortex has tended 
to show that its excitation 1s indeed a stimulation of 
centnfugally nerve-centres, and in conformity 
with this view it is found that destruction of the cortex 
in the excitable regions is followed not only by immediate 
paralysis of the parts in which m ent is evoked on 
excitation, but also by speedy degeneration of the effer- 
ent nerve-fibres. The ents u this point are set 
forth briefly, but clearly, by’ the author (pp. 231-33). 

With regard to the sesults of localised excitation of the” 
cortex (in the monkey), some modifications which are not 
wholly unimportant have been introduced ; but tp obtain 
these the author appears rather to have again consulted 





his original memoir (Proc. Roy. Soc., No. f61, 1875) than 
the results of any new expenmental investigations. The 
facts that the excitable region extends over the margin of 
the hemisphere to clade the marginal gyrus upon the 
mesial surface, and that this part of the excitable ion 
is associated with movements of the leg and trunk, 
not been definitely determined at the time of publication 
of the first edition, but age duly recorded here (p. 245). 
The general correctness of Dr. Ferners statements 
regarding the results of localised excitation of the brain 
in the monkey (and, from its resemblance to the human 
brain, these will be those of chief interest to most readers) 
seems at the present timeo be universally admitted. I 
have myself so frequently had the opportunity of verifying 
them as to have no doubt of their general applicability. 
But the /z/erezces which he has drawn from the results » 
of excitation have not, as we shall presently see, been 


allowed to remain unquestioned. e 


The method of 1 ablation is of yet more import- 
ance for the determination of the functions of the cortex 
than that which we have just considered. In carrying 
out this method, tbe necessity of strict adherence to 
Listerian precautions is demonstrated when we com- 
pare tHe results which were vbtained in the first 
instance by Dr. Ferrer himself, and recorded in the 
first edition of this book, with those which have been 
prial by the antiseptic method in the hands of Prof. 

eo and himself, in a series of ents undertaken 
with the express object of testing the applicability of that 
method to brain-surgery, several of which experiments 
are recorded in this edition. The path which their 
be uae indicated has since been trodden P 
colleague Mr. Horsley and myself, and it 1s d. ya 
beaten track leadthg to previously undreafned-of possi- 
bilities ın surgical science. The fact that the brain can 
be as eff searched with a view to the discovery 
and removal of a tumour as any other part of the human 
body is an advance of vast extent—a boon to suffering 
humanity of incalculable value. And that this boon has 
been acquired, could have been acquired, solely as the, 
result of ents upon qnimals, is a fact which may 
well make the most frenzied of anti-vivisectors pause ere 
he would deny to his fellow-men the opportynity of 
acquiging benehis of such inestimable worth | 

t the present time it 1s admitted, even by those phy- 
siologists who, like Goltz, have been hitherto accounted 
the most strenuous opponents of the doctrine of cerebral 
localisation, that the results of localised extirpateon of 
the cortex vary with the removed. These results 
consist of a loss or diminution in the power of voluntary 
action of different groups of muscles, or of a loss or 
defect in the appreciation of sensory impressions (but, 
according to some observers, both volition and sensibility q 
may be at the same time affected by the destruction of 
certain parts) : lastly, from experiments upon some parts 
of the hemisphere, it may happen that no effect appre- 
ciable to the observer is obtamed. With respect both to 
these results and those obtained by excitation, Dr. Ferrier, 
in the first edition of this work, took up certain positions 
which have in the meanwhile been vigorously assailed, 
from various quarters, These positions are, in the present 
edition, for the most part defended by the author with no 
less vigour, although one or two have been somewhat 
shifted, and one, at least, altogether abandoned. 

In order to make clear these positions to those readers 
of NATURE whp may not have followed closely the con- 
troversies which have been carried on during the 
fifteen years ing this subject of cerebral localisa- 
tion, it will be necessary briefly to describe, with the aid 
of a dia: , the main features of the external configura- 
tion of the monkey’s brain (every fisslye and convolution 
in which is represented in the human brain). It will then 
be easy to indicate the regions to which speclal functions 
were originally ascribed by Dr. Perrier, the magifications 
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which “he -has since seen reason to introduce in the 
original scheme, and the results which have been arrived 
at by certain o er workers in this field of research. ~ 

Fig. r is à diagram-of the outer surface of the left 
hemisphere of the monkey's brain: in it the fissures are 
d by black lines. It is seen to be crossed 
o 


quely by six prominent fissures (besides less important 





Fia. r. 


depressions), These, enumerated from before back, are 
-. the'pre-tentral, Rolandic, intra-parie-al, Sylvian, parallel,’ 
Tea epa fissures. The anterior portion of 
the hemisphere in front of the pce-central fissure is 
termed the pre-frontal lobe. The par- of the brain behind 
this, and bounded behind by the intra-parietal and Sylvian 
„fi may be designated the Rolandic region, sihce it 
includes the Rolandic fissure. The next part, posteriorly, 
lies in the angle betwéen the intra-parietal and ieto- 
occipital fissures, and has the end of the parallel fissure 
penning up into it: it is known as tlie 8. 
*Behind the parieto-occipital fissure is the Genital lobe: 
The’ rest of this surface ofethe hemisphere below and 
belind the Sylvian fissure ıs the temporo-sphenoidal 
lobe; tke ‘convolution in this which lies between the 
Sylvian and the el fissures, and which is thuss very 
well marked off from the rest of the lobe, is the superior 

' temporo-sphenoidal gyrus. - : 





Fi . 2 represents the mesial and under surface of the 
left hemisphere. . We here see, above the cut corpus 
callosum and.the other which unite the two hemi- 
spheres; two conwblutions running longitudinally, and 
separated by a.well-marked fissure, the calloso- i 
The upper.one is.termed the marginal gyrus, the lower 
the gyrus fornicatus. The latter expands Fens into 


E muscles nothing was ascertained).issue. . 


the quadrate labu'e, and is then continued aroung the, 
posterior end of the us callosum en to the under 
surface ofthe temporo-sphenoidal lobe, where it becomes 
continuous with the hippocampal gyrus. -The internal 
Bae ocr piel fissure, continuous w with the exter- 
nal one of the same denomination, cuts off, like that, the 
occipital lobe from the rest of the brain. ' _, t 
. Briefly stated, the positions taken up by. Dr. Ferrier,įn 
the first edition of this work were astollows:— .- . 

(1) The Rolandiz region is motor. This is the part of 
the hemisphere from. which all volitional impulses (at 
least for the limbs, head, and, face,—about dis. unk, 
t „is not, çon-, ` 
nected with sensory perceptions, of any kind, not even 
with those of the muscular sense. MR 

Evidence. —Electric excitation in this region in animals 

luces definite and co-ordinated movements of muscles 

of the limbs, neck, and face, similar to those which occur 
in voluntary efforts. Extirpation is followed by imme- 
diate and permanent paralysis of those muscles without. _ 
the occurrence of any loss or impairment of, sensation in 
the corresponding parts. M que 

(a) The angular gyrus is the centre for vision with the 
opposite eye. ; i ee T 

vidence.—Elec'riz excitation of this convolution pro- 

duces moyemenrs of the eyes towards the opposite side, - 
contraction of the pupils, and closure of the eyelids, as, 
if under, the simas ofa strong poa Movement of, 
the head to the opposite side is also uently produced. 
Exti ion of the angular gyrus on one side causes, 
complete blindnes$ în the opposite eye, but this is not 


perse ed gyrus of the other hemi 
intact.| If this , 


be removed the loss of vision is 
complete and permanent. | M Wet 
G3) The superior temporo-sphenoidal convolution is the - 
centre for hearing with the opposite ear. . COE 
Evidence —Electrical excitation of this convolution 
produces sudden retraction or pricking up of the opposite" 
ear, opening of the dilatation of the pupils, and 
turning of the head and eyes to the opposite side. “ These 
phenomena resemble the sudden start and look of sur, 
prise which are caused when a loud sqund 1s made in the 
Opposite ear.” Legions of the temporo-sphenoidal lobe of 
one side which involve the superior convolution produce 
deafness of the opposite ear, as evidenced by the that 
the animal becames deaf to ardinary sounds when the-ear 
upon the same side as the lesion is stopped with cotton- 
wool When the leson 1s established bilaterally, so as to 
cause ction of the ior temporo-sphenoidal conj 
volution on both (sides, the animal fails to respond to 
auditory stmul. | f ee ee 
campal region is concerned with the 
tactile sensation, if not of other forms of 
sensibility. , í « FCU e 
Evidemce-—Unitateral destruction. of this region is fol- . 
lowed by, complete absence of response to cutanegus 
stimulation on the opposite side of the body (without any 
true motor paralysis, although there may be disturbance of - 
voluntary, movements, ^ due to the. loss of, tactile sensa- 
tion, by which movements are guided ") 4^«he effects being 


ofa ae character.” ener 
* (5) The gubiculum, cor of the temporo-sphenoidal lo 


er surface) is tally related to the sense of, sm 
in the nostril of the same side). : mr 
Evidencs.—Electrical irritation of this ‘of the brain ` 
causes phenomene (torsion of the lip, an ial closure 
of the nostril of the same side) such as are “ produced by 


the direct application to the nostril of, a, powerful or dis- 

ble odour."' Destruction of this region upon, one 
side is accompanied, when the nostril of the opposite mde 
“s plugged, by impaiment or loss of the olfactory sense : 
bilateral destruction by complete absence of reaction to 
olfactory sensations. ^ The fomparatve development of 
this reglon in animals in which fhe sense of smell, is 
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large developed, as in the dog, eS d 1abbit, strongly 
bears out this view.” i 
(6) The lower part of the temporo-s enoidal lobe, close 
to the subiculum, is probably to be 
of taste. : A 
Evidence. —Rlectrical excitation of 
movements of the lips, tongue, and 
“may be taken as reflex movemen 
excitation of gustatory sensation." || 
taste coincides with (bilateral) d on of this region. 
) The pre-frontal region is p bly related-to the 
reflective and intellectual faculties. ` 
T) The occipital lobe is related tothe visceral sensa- 
tions, such as hunger and thirst. THe evidence in favour 
of this opinion was regarded even |by its author at the 
time ‘bs very inconclusive, and since the subject is entirely 
ignored in the later.edition we need not further con- 
sider 1t. : 











is region produces 
-pouches, which 
consequent on the 
d the abolition of 
















FHE UNIVERSITY CG 


HE other day (March 3) the Ti 
from Prof. Jowett conteining 8 

the State on be of the Univ 
have recently been established in | 
exertions of private individuals. 
last, Mr. Mundella, havjng asked 
e whethenbis attention hadj! 
ed to in 
Dui introduce or facilitate the 
authorising local authorities to con 


ut 


establishment and maintenance of stHools and colleges 
adapted to the wants of their localities, and 
would recommend to Parliament annhal grants in aid of 
the same.” That Mr. Goschen, so as his personal 


sympathies are concerned, would 
ve answer to this question the: 

but, speaking as a mem of the 
adopted a very distouraging tone. t He. 7 
position, he said, to mE | arliament annual 
grants in aid of local oee i i 
an open question whether local uto i 

kd dics to aid such itoduce oF but the Government 


6 liked to give an 
can be no doubt ; 














the subject. No 
have done, and 
communities in 
ıt Until they were 
education was 
The University 


,Inost valuable service to 
the midst of which th 

established, what is ed a 
accessible only to very well-off perso 


Colleges have hta intell . training within 
reach not only of the middle classes, of working men,. 
and large numbers of eager and intelli t students have 


taken advantage of the oppartunities|ptovided for them. 


Even, th if no material benefit were derived 
ES the nation Reus dn RED 


versity Coll 
it would be the clear d of thli| State to afford 
them the help they need. But ifthe point of view 
of indus and commerce, as - ‘as from the 
purely in point of view, it-j$ hardly possible 
to overrate the im EUM Pet ‘th colleges. That 
our traders are and - other 






competitors from ora n mar ' unfortunately 
only too certain ; and it is not less that they will 
never recover the ground they have until: English, 


industry im all its branches” is carried!! in accordance, 
with strictly scientific methods, This|ia beginning to be" 
pretty generally understood, and it will be. strange & the 
country does not insist that justice be done to 
institutions im which a serious attempt! s being- made to 


n 
1 
fi 





n 


ed as the centre. 
"Colleges could be made self-su 


impart the kind of knowledge without which it4s im- 
possible for manufacturers to adapt their work to the rigid 
conditions of the present age. 

No doubt it would be very satisfactory if the University 
rting, but this they 
cannot be. If those of them which do not possess any 
considerable endowment receive no aid from the Govern- 
ment, they will soon bẹ placed in a ition of grave 
difficulty ; and the question will have to be faced, whether 
it is worth while to maintain them at all unless th 
be maintained in a stat® of high efficiency. ° After all, it is 
no very great sacrifice that the State is asked to, make for 
their benefit What is elarmed is, simply that not less 
shall be done for the English colleges than is dong for 
like institutions in Scotland, Ireland, and Wales. 

An aspect of the question which does not alwa 
adequate attention was well brought out in Jowett’s 
admirable letter. “Among other benefits,” he wrote, 
* the influence which is exercised by these institutions on 
the soclety of a place is not to be Digotten The residence 
in a large manufacturing town ot a number of highl 
educated persons, having a variety of literary and 
scientific interests, is a social element of great value. 
They rafse the tone of conversatton create ideas 
and aspirations which would not REA have arisen 
ina mercantile community. They break in on the dull 
monotony of wealth. e posts which they occupy, 
though rly paid, afford leisure for study and oppor- 
tunities for research. Among the holders of them are to 
be founds some of the most promising young men of the 
country. Many of them are kno y their writings, and 
a large proportion of the papers published in gnglish 
scientific periodicals is a record of the work done in 
University Colleges." 

The Times, we are glad to say, cordially y pupports 
the cause advocated the Master of Ballol. “The 
good,” it says Mee “which the local colleges do 1s 
not Prof Jowett. They form centres of 
instruction fore ore the young men and young women of a 
town who desire to improve themselves. They foster the 
love of study, and Nerd the of making use of time. 
‘They may have even kindled in the minds of one or two 
the spark of genius’ To put the matter on a lewer.but 
not legs practical level, um have done much, by means 
of their technical schools, to provide that very instruction 
of which, as everyone its, our artisans are so much 


in need to enable them to on the struggle for exist- 
ence inst foreign rivals. or does the Masté over- 
state the advantages which the town indirectly derives 


from the presence of these colleges, whose teaching staff 
do much to raise the tone of social life throughout the 
district. Itisa sound argument of the defenders of the 
Church Establishment that it is a "great gain to English 
society-to have at least-one educated gentleman settled 
in, every. d prs ener ent may, be extended in 
favour. of the University Colleges, and we say that in 
a large town, where the pursuit of wealth, h through com- 
merce is:the characteristic of the Whale? society, it isa 
great advantage to have four or five men of high intel- 
ectual training, whose aims are different, whose standard, 
is different, and who represent science and literature 
soMietimes with great distinction. It would on many 
unds be matter for e regret if the excellent 
institutions which foster such men should disa 


Yet there is too much reason to fear that such will be the 
fate of most ofethem, unless help more ent and 
certain than any that can. be derived voluntary 


sources is at once forthcoming. Neither Leeds, New 
castle, Sheffield, Nottingham, nor Bristol is in a satis- 
factory financial condition. , The féeg cannot pay even 
the very modest stipends of ‘the pc and the 
annual subscriptions are showing a entable tendency 
to diminish. It seems. as though there was nothing for 
it but an appeal to the Exchequtr, sorely triedas it now 
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is, an gas is the need for economy. . .. The 
Iv Colleges during fifteen -ears have- proved 


pum 


d 
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their value; and also, like every other educational in- 
stitution, they have proved that they cannot live without 
external help. 
manent and that will enable them to eel secure is help 
from the State; and, in a moderate degree, it will be 
worth the State's while to give it.”, 

‘Fhe opinions of men of science cr the subject were 
exp in a letter from Sir Henry Roscoe, which 
appeared in the 7imes on Saturday last. “It is wn- 
necessary now,” he wrote, “to enlarge on the important 
national work in which these colleges are en That 
the higher scientific and technical pene which these 
coll are now giving to the best eir power is a 
ecco indorsed patus opinion has been by two Royal 
Commissions, is now, I am d +o think, generally 
admitted. It is, however, tly clear that if these 
colleges are to do the work which the country demands 
they must receive pecuniary assistance. They cannot 
from their very nature be made sel-supporting. Their 


object is to-afford a eos st a also a cheap education, 


_ and the localities have in almost all cases now practically 
exhausted the power of rhising funds rom private Sburces. 
How, then, are the n means to be found? They 
must come either from Imperial or frox. municipal sources. 

`- As the Master has pointed out, the remedy must be a 
speedy one. We cannot afford to wai antil public opinion 
has reached the point at which ratepayers gen are 
convinced that it is to their advantage to support 
such colleges. The only alternativs. therefore, ıs that 
the jon as a oS shall, Gai ts ue Govern- 
ment, acknowledge its obligation to supply the n 
funds, the Abs ci required being co maaned ama 
and not one likely largely to increase. It is satis- 
factory to know that the whole subje-- of the furtherance 


of sclentific and technical education in the country is at- 


the present moment under the serios consideration of 
Members of Parliament of all political parties, and I 
aave good reason to hope that our efforts to bring this 
question, vital as it 18 to the indus-nal and comme: cial 
su of the country, to a sa-isfactory issue may, 
even thiseSession, be crowned by some measure of suc- 
cess. Among the several importan- matters engaging 
our attention, I need scarcely say thet this icular one, 
affecti as it does the higher te-ani education of 
those who are hereafter to take positions as leaders in 
our corfmerce and industries, is by 10 means the least 
im t? 

We trust that the new impetus now given to this 
question may lead to beneficial reswts. It is to be ho 
however, that we shall hear less of tae word “ technical 

án connection with these colleges, foc if they are technical 
only, We may be better without them. 





THE EARTHQUAKE IN SWITZERLAND 


pee FOREL, the meteorolog +, of Morges, on the 
$ Lake of Geneva, has just im;ied a re on the 
bl ues of February 23. He clasaitiesthe shocks under 
three heads—namelf, pre sk strong shocks, 
and consecutive shocks. It is difficalt, in thea ce Of 
trustworthy data, to indicate the precise locality of the first- 
named, but Switzerland was undoubtedly the region of the 
' second ; but it was to the third—that 1s, the consecutive 
shocks—that all the mischief was due. eThe fessor 
traces the course of the phenomenon. in Swi d over 
a radius of at least four hundred scare miles. Its force 
was greater in the southern parts X the country than in 
the north, though the shocks were fel: throughout Genera, 
Bern edchAtal, Fribourg, Vaud, Valais, and Tessin ; 
and o ons go to prove that -hese shocks travelled 
almost due north and south, althouzn the direction of the 
oscillation» does not coincide wi-t this course. The 
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oscillations in Switzerland were characterised by {heir 
number and :epetitions. In some localities they were 
longitudinal] ; that is, running parallel to the meridian ; 
in others they vere transverse, running or flowing from 
east to west. The verucal movements were marked by 
their feebleness where indicated, but iff the greater 
part of the territory <ffected vertical oscillations were 
tntirely absent Oze cí the liarities of the oscilla- 
tions generally was the jong oF. duration, which is set 
down as varying from ro to 30 seconds. But the collected 
reports prove thet the meau of these figures more nearly 
represents the prevailing duration. The intensity of the 
shocks was ‘ia the central and southern areas of 
the disturbance, and i would seem as if the shocks only 
ust failed to attain the necessary strength which would 
ve produced disastrous effects. As it was, chttrch 
bells were rung, in same places violently ; windows were 
rattled, doors th-own open ling slightly cracked; and 
morsels of plaster were brought down, and here and 
there stacks of wood were thrown over. One of the most 
striking features of che phenomenog was the extraordinarily 
large number oi clocks that were instantly and 
this fact has affarded the best possible means of deter- 
mining with something lke perfect accuracy the time of 
the shocks; which veres from three to four minutes past 
six in the morniag, Berne time. The large astronomical 
clock of the Cbservztory at Basle stopped exactly at 
6h. 4m. 7s. This, taken as representing ere time, 
nds wita 5h. 43m. 35s. of Pags, 5h. 55m. 438. of 
Marseille Gi 3m. ss. of Nice, and 6h. 24m, 3s. of 
Rome. : 

The consecut-ve shccks, which were responsible for all 
the loss of life and damage to property, were centralised 
in the region of the. Xiviera. e greatest damage was 
done by the tvo first shocks, which occurred with an 
interval of fifteen m-rutes between them. The reports 
from the Swiss observatories also show that a series of 
feebler shocks vere experienced in Switzerland later on 
in the same day, and also on several succeeding days. 

° 


NOTES 

SEVERAL schools'of science and art in the colonies and 
dependencies .of the United Kingdom have expressed a 
wish to be alled wrh the Depaitment of Science and 
Art and to bsve the advantage of its. examinations It 
has therefore been decded that upon the application of the 
Colonial Goverrmen- or Educational Department, or other 
public anthority of tbe colony, the Department of Science and 
Art wil arrange foz the exumination of their schools, on the 
resnlts of which =xarimtisn certificates and returns of awards 
will beissued. The entire cost of the examination of the papers 
and works, and of their carriage, clearing in London, and con- 
veyance to and from Saath Kensington, will, of course, have to 
be defrayed by the local axthority concerned. The personal 
examinations, the subrects of which are stated in the Science 
and Art Directo-y, mue be held in the colonies and depend- 
encles upon the earliest date possible after «he receipt of the 
examination papers, and these examinations must be conducted 
by qualified and_respoasible persons not immediately interested 
in the results of -he examinations, who should on the conclusion 
of each examinrtkm furnish a certificate that the examination 
has been fairly conducted. The examination of works is held at 
South Kensington, a-ri-works to bs examined must be forwarded 
to reach South Kensinzton not later than the end of April in each 
year. The Deparment will send upon application coples: of 
Ifits of examplesanj izes and wail, as far as possible, advise the 
cal authorities in sefrence to the cogduct of sclence and art 
schools or clessss. The D ent will also present specimen 
examinatign papers or works—w en there are such in stock 
1 disposable—wita the wiew of indicating the style of drawings ` 
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and pgmtings done by students and guides in the United 
Kingdom, and the standards of attainment for the various 
examinations. ! 


CAPT. A. W. GREELY has been appointed to succeed the 
late General Hafen, as Chief Officer of thé Signal Service in the 
United States, with rank of Brigadier- General. This announce- 
ment has been well received in Americà even by those who have 
hitherto wished to see the Signal Service separated from the 
army. Capt. Greely was next in rank to:General Hazen in the 
bureau, and his eminent fitness for the duties of his new position 
is universally acknowledged. 





Tur Pans Geographical Society mil \hortly celebrate the 
centenary of the La Pérouse expedition round the world. The 
last news received from the unfortunate, explorer and his com- 
panions was brought to France by an uncle of M. de Lesseps. 


SEVERAL interesting speeches were delivered in the House 
of Commons, on Monday,evening last, in connection with the 
supplemen vote of 10, 607 for the Science and Ait Depart- 
ment. Mr. Mundella said the vote for was the result 
of an automatic increase in which every member who had spoken 
ought to rejoice. The increase had been:large and rapid. In 
1875 the total number of pupils in every branch of art instrac- 
tion was 444,000, while in 1885 the, number had increased 
to 883,000, or nearly, double. Theie had been a large increase 
of art schools, where, he thought it would be admitted, the 
work was much better done than in art Classes. He did not, 
however, profess to be satisfied with the ion we have attained. 
It was true, he said, our Estimates wete large as compared 
with twenty-five or thirty years ago ; but, as compared with 
other counties smilarly situated to ves, they were a dis- 
grace tous, The expenditure on educabon in England was 5 
per cent, of the whole expenditure of the country, but in some 
other countries the expenditure on edutation formed one-third 
of the whole expenditpre of those connie in Switzerland, for 
instance, it was 1athe: more than one-third. ‘While it was the duty 
of the Treesuy to keep down expenditure, there would be no 
real good done 1n this country until the! expenditure on educa- 
ton was largely incieased. Prof. Stuart also insisted that 
England does not yet do nearly enough lor scientific education. 
To ilustiate the, he quoted the schoolst cs of New Zen- 
land and Australia, showing the large proportion of children 
atteudmg science teaching ın those colonies. Prof. Stuart 
argued strongly in favour of technical instiuction being carried 
on in evening classes, so that the minds of workmen might be 
concentrated on those bianches of work which they might not 
so casily acquire ın the workshop An; immense impulse had 
bedn given in the mght direction when| the examination in 
chemistry had been made one of a practical kind, instead of 
merely book-work and paper-work, and i similar step would 
have a good effect in the case of physics and mechanics, In 
conclusion, Prof. Stuart mged upon the Government the desir- 
ability of extending as far as possible ithe scholarships, local 
exhibitions, and prizes in connection with the science classes. 
Sir H. Roscoe gave it as h: opmion that the money which 
the country voted foi the purpose of science and art instruction 
was money well spent. The importance of the question could 
not be overrated, and the Science and Art Department was in 
a position to carry out in the main the requirements of the 
country in regard to such instruction. | Where was, howeve, 
one matter to which the Department had nat yet given attention, 
and thet was the question of manual ction in the use ef 
tools. In view of what was "being done on the Continent ig 
extending science and téthnical instruction, he trusted the Com- 
mittee would pass the vote af only the an of what they 


might hope tp get in time. 
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WE regret to announce the death of Dr. August Wilhelm 
Eichler, Professor of Botany at the Berlin University, and 
Director of the Royal Botanical Garden and Botanical Museum 
at Berlin. He died on Wednesday, the 2nd inst. 


DURING the past month there have been several fine displays 
of the aurora borealis in Northern Sweden. The displays gener- 
ally began about 8 o’clock p.m., and continued till towards mid- 
night, the point of calminftion being reached about 11 o'clock. 
The aurore appeared in the form both of streamers and clouds, 
the colours being mostly $rhite and yellow. 


On February 19, about midnight, a brilliant meteor was 
seenin Central Norway. It went in n direction north- “St to 
south-west, and was observable for several seconds. The colour 
was at first brilliantly white, but changed during the passage 
into yellow and green, The greatest apparent size of the meteor 
was equal to that of the full moon. 
yuds in length, portions of which remained for sone second, 
after the meteor had been lost to view behind a mountain ridge. 
Dunng its passage it lit up the country within a great area, 


THIS Prof. Du Bois-Reymond will celebrate the twentieth 
anniversary of his appointment as sécretary of the Academy of 
Sciences of Berlin.e He is the oldest member of the physico- 
mathematical class of the Academy. 


IN a lecture delivered at the Society of Arts on Wednesday, 
the and inst, Mr. E. J Beale stated that last season’s experi- 
ments in the cultivation of tob.cco in England and Ireland 
resulted in a success satisfactory beyond the hopes of the most 
sanguine promoters of the experiments, While sbasonable 
caution in the matter of area and extent of fature operations 
was necessary, those results, he ae more than justified 
further trials. 


THE fifiy-fifth annual meeting of the British Medical Associa- 
tion will be held et Dublin on Tuesday, August 2, and the three 
following days. Dr. Withers Moore, Senior Physician to the. 
Sussex County Hospital, 1s President, the Premdont-Elect being* 
Dr. John T. Banks, Regius Professor of Physic in the Univer- 
sity of Dublin. An address in Medicine will be dejiveied by 
Dr. V. T. Gairdner, Professor of Medicine in the Univeruty of 
Glasgow; one in Surgery by Dr. E. Hamilton, Fellow and 
Professor of Surgery in the Royal College of Surgeons in Ire- 
land ; and one in Public Medicine by the Rev. S. Haughton, 
M.D., Senior Fellow of Timuity College, Dublin. TRe scien- 
tific business will be conducted in eight sections and two sub- 
sections, Dr. G. F. Duffey, of 30 Fitzwiliam Place, Dublin, 
is local Honorary Secretary. 


Tue Exhibiuon of Marine Meteorological Instrumgnts or* 
ganised by the Royal Meteorological Society, which will be 
held at the Institution of Civil Engineers, 25 Great George 
Street, Westminster, from" Tuesday to Friday next, the 15th to 
18th inst., promises to be very interesting and instructive. 
Many of the instruments used in the Céa//enger and other ex- 
peditions will be exhibited. At the meeting of the Society og 
Wednesday evenung, Dr. H. R. Mill “aill read R paper on 
‘Marine Temperature Observations" Any persons, not 
Fellows, wishing to vist the Exhibition or to attend the moet- 
ing, can obtain tickets on application to the Assistant Secretary, 
Mr. W. Marriott, 30 Great George Street, S.W. 

In the State of New York there are at least fourteen distinct 
laws relating to the medical profession. The State Legislature 
is now considering a measure for the entire repeal of some of 
thee laws, and for the abrogadion of parts of others. Stcrence 
is of opinion that the measure ‘‘should ‘meet with the hearty 
support of the medical profession, and recelve the vote of every 


member of the Legislature.” » 
e 


It left a trail a couple of, 
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Masses. CAÑELL AND Co. will have ready, shortly, '' A 
Manual of Practical Solid Geometry, adapted to the Require- 
ments of Military Studerts and Draughtsmen,” compiled by 
Major William Gordon Roe, R E., Professor of Geometrical 
Drawing and Fortification, Royal Military Academy, Woolwich. 


Mrssps. GRIFFIN will publish, shortly, 2 work on pathology, 
by Prof, Julins Dreschfeld, of Owens Col ege. 


"Du. THOMAS Joxxs, Lecturer on Surgery at Owens College, 
has a work on surgery in preparetion. Messrs. Smith, Elder, 
and Co., will be the publishers. 


Me. HL K Lewis will issue immediacely '' Photography of 
BactdMa,” illustrated with elghty-six photographs reproduced in 
eautotype, by Dr. Edgar M. Crookshank ; also a second edition, 
“revised and considerably erlarged, of '' Acnual of oue d 
e Dy the same author. 


WE have received the first number of the Wesley NaturoAst. 
a monthly journal of the new Wealey Scieatific Society, of which 
the Rev. Dr. Dallmger, F.R.S., is President. In an intro- 
ductory paper, Dr. Dallinger says the Society does not hopé to 
do important original wofk. Its aim wil be “to dir&t, stimu- 
late, and help, mostly the young and thoge engaged in daily 
work, in acquiring correct knowledge 2f the principles of a 
chosen branch of science." 


MESSRS. GURNEY AND JACKSON, the successors to Mr. Van 
Voorst, are about to publish a Liat of British Birds, which has 


. been revised by Mr. Howard Saunders. It will be printed so 


as to begvallable for the labelling of specimens. The use of 
varied type will enable the student to readily the 
rerer visitors and the species having a doubtful claim to be 
considered British. 


AM extensive fish-cultnre establishment is being formed by 
Mr. William Burgess on his estate at Ma vern Wells, Worcester, 
for the propagation of Salmonids and ccarse fish. A series of 
breeding- and reering-ponds has been made, and a hatchery 
capable of incubating four millions of ova is being constructed. 
The site selected for the parpose is said to be admirably adapted 
for fish-Culture, as there is an abundance of pure water, Mr. 
Burgess has already turned into his waers a quantity bf fish, 
including trout, salmon, and carp. 


IN the spring the U.S. Fish Commision steamer Albatross 
will sail for her work on the Pacific. The fish-bearing proper- 
ties of the Ktu Sawa, or Black Stream of Japan, will be investi- 
gated. The Kiu Sawe, crossing the Pacific in a high latitude, 
is seid to modify the temperature and climate of Alaska and the 
Alentian Archipelago in very much the same way as the Gulf 
Streafh modifies the climate of the British Tales. 


THE managers of the Royal Victoria Hall and Coffee Tavern 
show much discretion in the choice of subjects for their well- 
known “Penny” Science Lectures.” Or Tuesday last a lecture 

on ‘‘ Vesuvius and Ischia, a Volcano and an Earthquake,” was 
delivered by the Rev. W. W. Edwards On Tuesday nert, 
Prof George Forbes will describe **A Journey across 
through Siberia,” and, on the 2znd inst, the Dean of 
minster will lecture on ‘‘ Westminster Abbey.” 


A REPORT of the proceedings of the thirty-fifth meeting of 
the American Association for the ACrancement of Science, 
held at Buffalo in August last, has lately been published. It 
contains, besides many short papers ani abstracts, the address 
of Mr. H. A. Newton, the retiring President, and the addresses 
of the Vice-Presidents in the? Sectiocs of Mathematics and 
Astronomy, Physics, Chemistry, Mechanical Science and En- 
gineering, Geology and Geography, Biclogy, Anthropology, and 
Economic,Sclence and Stttistics. 
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Iw the second Bulletin of Altscellaneous fats nadine issued 
from the Royal Gardem, Kew, there is an igteresting aciSunt of 
Cape boxwood. Sometime ego a sample of the wood of this tree 
was sent to Kew, and itwas found that the two woods were almost 
identical . It was clear, therefore, that Cape,boxwood was none 
other than a species of Duss, and B. sempervirens 
itself. Small samples were exhibited in the Cape Coart at the 
recent Colonial and Indian Exxibltlon, afd in the Catalogue it was 
stated that the wood had been ‘‘ very favourably reported on for 
engraving ‘purposes. The general appearance of the specimens 
at the Exhibition did not _recommend Cape borwood to the 
notice of engravers. 


WE regret to anrzunce the death of Dr. Birnbeum, Professor 
of Chemistry at the Technical High School at Carlsrnke, on 
February 20; and of Dr. Reinhold von Reichenbach, the well- 
known chemist, wHo died at Gratz on February 23. 


Tux South American Exhibition at Berlin has resulted in a 
great pecuniary lose, 


M. E. BERILLOZ has just published a little bok on Paul 
Bert’s scientific ca-eer. Being a medical man himself, he has 
been able to give a very clear and accurate idea of M, Bert's 
work in physiology. 


AT a recent meting of the Paris Biological Society an 
apparatus was shown, mads of iron and glass, in which a pres- 
sure of 1000 atmospkeres can be developed for the purpose’ of 
studying the influence of pressure on animal life, 


THE third meeting of the French Congrès de Chirurgie will 
take place in Parie in the month of April 1888. The second 
one was held in November 1886, Prof. Vernenil is Presideént- 
Elect for 1888. 


THE earthquake which took place on February 6 in Southern 
Indiana, Illinois, a. small portion of Kentucky, and East Central 
Missouri is said by American newspapers to have had an area 
of about 75,000 &qcnre mies. The gMatest intensity was in 
South-Western Indiana and South-Eastern Illinois. The U.S. 
Geological Survey =s trying to obtain accurate information as to 
the boundary of tke aren covered. 


‘CORRESPONDEKTS in Athens report that on Friday last 
successive slight Socks of earthquake were éelt from noon to 
midnight at Philiars. The direction was south-west by south. 


M. FLORAN CE VILLEPIGNE has devised, in Paris, an 
instrument, the satographameter, which records automatically 
the topography ani differenze of level of all places over which it 
passes, It is carried abou: ona light vehicle, and those who 
wish to use it heve nothing to do but to drag it, or haye it 
dragged, oves the ground o: which they desire to obtain a plan. 

Tux University of Berlin is being attended, during the present 
term, by no fewerthan 5357 students. This is the largest num- 
ber of students that have ever been enrolled by a German Uni- 
versity. In the Faculty of Philosophy there are 1984 students ; 
in that of Medicne, 1297; in that of Law, 1282; if that of 
Theology, 794. The number of instructors is 388, of whom 
147 are in Phfloscahy, 103 in Medicine, 22 in Law, and 16 in 
Theology. 


THE Chicago Manual Training School has lately imsued its 
fourth ennual Catalogue. The requisites for admission to this 
institutidn are tha: the candidates be at least fourteen yedrs of 
age, and be able to pass a satisfactory examination in reading, 
“spelling, writing, English composition, geography, and arith- 
metic. The couse extends over years, and includes . 
instrgction in ms-hemmties, science, language, drawing, and 
shop-work, during the entire period. The school has a well- 
equipped wood-room, fourdry, forgegoom, and mechine-shop, 
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and gmple apparatus for teaching the'y 
instruction is give. Although the 
begun only 1n February 1884, the total 
is now igo. 

IN his Report fðr 1886, Mr. Andrew: 


ent of Public Instruction in the State H 


thet that State is now spending 14,009, x 
support of its public school system jii l 
might be well to spend a few 
to determine the best way of using 
puts some questions which show that hojis-fer from being per- 
fectly satisfied with the educational 

*' Is there not,” he asks, ‘‘too much 
Latin, and Greek, and too little 

mental arithmetic, and English g 
we been as ambitious of progress in 
advanced? Are not our courses of 
we not underteking to do more than 
































and writing, and 
at, being taught? Have 
© lower grades as in the 
y too complex? Are 
are doing well? Is not 


the business,being overdotjo? Are we not cram- 
ming facts, which will soon De forgotten, rather than 
instilling principles which will endu 


IN an article in the March number of the Zeslagist, Mr. 
Robert Service tries to aEow that, until 
quarter of the present century, i 
south-west of Scotland. He thinks 


probably also to be found on the Cr 
Service says that, in nearly all the 
. Tace of ptarmigan in Scotland, such 
Outer Hebrides, they are decreasing. 
Mz. WILLIAM BURGESS, who own 
at Malvern Wells, has recently 
the red worm, which is one of the w 
thinks it comes from the droppings of 
are especially lable to the attacks o 
finds that agriculturdl salt acts as a 


A DISCOVERY of great geological ih 
Juckatoo Island, Sydney, in the 
There is a similar specimen from S 
the University, bat this one is 
is the first Lebyrinthodont found in A! 
Triassic age of the Hawkesbury Sandstone formation.: 

Dr. Wert, of Paris: having |o 
therapeutical agent, antifebrine, o 


Arran, Argyll, and the 








agent, and that it combats fever ; 


» À FRENCH translation of the '' 
being prepared in Pars by M. C Richet ‘und some other 
persons. i ! 
M. HAYZZ, of Brussels, has a second edition of “A 
General List of Observatories and 
nomical Societies and Reviews,” 
Librfrian of the’ Royal Observat 
been drawn up with great care, and| 
edition has been called for, we mih assume thet astronomers 
have found it of considerable service, | The names and addresses 
of all well-known astronomers are giyen, and the compiler hes 
noted every Observatory, whether |phblic or private, in which 
work is actually being done. ` j, ` 
In the Proceedings of the U.S:} National Museum, -lately 
issued, PE bp ME 
naval architecture. Mr. Boehmer & clear and remarkably 
interesting account of the forms fj boats represented in the 
- ancient rock-sculptures of Sfreden Norway ; of the boet- 


shaped stone PES have been erScted during 


li d 


j 
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the transition time from the Bronze period to tfie Iron Age ; and 
of boat-remains dating from the third to about the ninth or tenth 
century of our era, and found at various times and places. 
The ship found at Tune, and the Gokstad ship, gre carefully 
described. Mr. Boehmer thinks that the ‘‘ Northland boats” 
now used in the fisheries along the coast of Norway are almost 
exactly like those which have always been used by Norsemen 
from the time of the rock®sculptures. These Northland boats 
are described 2s long, narrow, and low, light and elegant, 

fit both for sailing and réwing. . 


THE additions to the Zoological Soclety's Gardens during 
the past week inclade a Bfack-winged Kite (Elanus cerwlens) 
from the Cape of Good Hope, presented by Mr. R. Sonfhey.; a 
Hawünch (Ceccethraustes vulgaris), British, RARE Sy 
W. H. Quint; two Pike (Esar lucius) from British fi 
waters, presented respectively by Mr. H. E. Young and Mr. G., 
G. Sykes; two Gloved Wallabys (Halmaturnus manicatus ó $), 
two Cereopsis Geese (Cerespsis nove-kellenaia) from Australia, 
a Blossom-headed Parrakeet (Juleermis cyanocephalus) from 
Indie, received in exchange; two Pike (Asser lucius) from 
British &esh waters, purchased. 7 





OUR ASTRONOMICAL COLUMN |. 
SOLAR ACTIVITY IN 1886.—The latter part of 1886 showed a 
most remarkable falling off in the number and sire of the sun- 
Decus OF degener enna ene 
as Prof. Tacchini to of it as possibly the minimum of the 
eleven-year period. following numbers, taken from Prof. 
Tacchini's tables (Cempis rendus, vol. cii. No. 2, and civ. 


No. 4) be compared with those we gave (Nafurr, vol. 
xxxiii, ». 395) for the year 1885 :— . 


Relativo Daily number Relative aire 
sim of spots ofspot groups > of facul 
anusry .. '84 .. 604a .. 200 .. 4763 
ebruary ... 639 . 29:00 .. ITO: 32°10 
March — .. 14:39 84°78 387 43°91 
i we ave D'IS 51'01 ... 300 ... AI' 
evo. 6°50 52°77 .. I'ga . 378I oè 
Jay wade. odds gts 2422. 2°32 37°14 
uy .. .. 8°30 3993 .. 17 35°42 
serene - n IS'JO  ... rds . $12 
vee 5°59 2340... I" 18°52 
Oder. ar 146 € dcs ` 26) 18*08 
November ... 0°04 O' I5 .. O04 T4 
December .. 6'17 .. 2704 .. 1'22 .  I5'05 
After the fine of spots which were seen on May 7 and 8 
had passed oat of t spots decreased in number and size 


stéadily until the end of October. From October.31 to 

ber 12 there then ensued a long of almost total 
qua On six days only out of the forty-two could 
ere be discovered on the sun any trace even of a spot, and on 
those days only one tiny spot could be seen. For gn enti 
rotation and a half the sun was practically free from AL, 
Riccd has also drawn attention to this remarkable interval, and 
on searching the Palerme records for the earliest comparable 

after the maximum of 1870, he finds g somewhat similar 
terval of quiescence in 1875, five years after the maximum of 

1870, and nearly eight years after the minimum of 1867. The 
depression of last oyember follows tha maximim of. 1384 py 
less than three bat the previews minimum by about 
eight years ; oning from the minimum, tho November 
depression follows the precedent of 1875, but reckoning from 
the maximum, it would appear to have occurred most exception- 
ally early. It would seem, therefore, that the has 
not been so much in the or secon ma as in 
the maximum ðf ins which later than the mean by nearly 
two year M. Ricco anticipates that the true minimum of the 
eleven-year period will fall in 1890. 

A striking feature of the past year has been the great diminu- 
tien, end for some months, the almost total cessation of spot 
activity in the northern ere of She mm, nearly all the 
principal groups having been located in the southern hemi- 


Faculz and prominences have shown a falling off in 1886, but 
e 


~ 
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one far marked than that shown by the spota The follow- 

ing num rs derived from notes by the Rev. S. J. Perry m the 

serpatory for February 1836, and March 1887, shows that the 

> mean extent of the prominence arc has greatly diminished, though 

the mean height of the prominedees bas suffered little chango. 

This diminution in extent was especially na-ked during the last 
three months of the year. ` 


Mean htof Alean taght Mean extent 
e of of prominance 
er promin-nces arc 
prominentes 


1885 8°00 BE 28 a5 
I m .  8*05 247 13 36 
Mean 1880 to 1885 ... 80 ee 2571 .. 2 45 
The ‘‘mean extent" for ober 1s 9° 54’, for November 


7° 25 nd for December 9° 31’. 

CoXETe 1887 4 (BARNARD, FEBRUARY 13).—Prof. Boes has 
Furnished other elements of thm comet thin those he gave in 
his first circuler, the first set of elements being thus superseded. 

* They are as follows :— i 
T = 1887 March 28 47 


a= 36 

Q = 135 Mean Eq. 1887°0 

1 — 139 45 Hn 
log g = 1 0059 


Prof. Krueger (Asir. Nach, No. 2774) has computed the 
following ephemeris for Greenwich widnight from these 


elements :— 
1887 RA Decl log » log 4 
March 13 .. 54 13 57 49 N. 00162 99430 
I5 .. 52 53 57 11 00129 9 9730 
17 .. BI 44 56 39 ooroo  O'0008 
à I9 .. 50 4I 56 II 0'0076 00265 
ale. 49 46 — 55 45 — ,0'0056 00400 


THE WARNER OBSERVATORY.—Mr. Lewis Swift, director 
of the priwate obsei vatory of Mr. Warner. >f Rcchester, N.Y., 
has recently published a pamphlet giving = description of the 
dome and 16-inch refractor and other accessories .of the obser- 
yatory. The great telescope has been used. by Mr. Swift, since 
p 1883, 1n a systematic search for new rebalæ, of which 540 

ve been discovered up to January 1, 1837. The places and 
descriptions of over 400 of them are given Mr. Swift is also 
engaged in for comets. The pamphlet, in addition, 
contains a dist of the recipients of the Warner Prizes for cometary 
and other astronomical discoveries, as well as a reprint Qf the 
essays on comets and on the “ sky-glows” of 1883 and 1 to 
which prires have been adjudged. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 MARCH 13-19 
(FOR the reckoning of time the clvil day, commencing at 
Greenwich mean midnizht, counting the hours on to 24, 
is here employed. ) ' 
p ris, Gh. At Greenwich on March ^5 
un 21m. ; souths, Lzh. 9m. 39'3:. ; sets, 17h. 58m. ; 
decl on meridian, 2° 56' S.: Siderecl Time at Sunset, 
5h. 2am, e. 
Moon (at Last Quarter March 16) rises, z1h. 43m.* ; sou 
3h. 8m. ; e 8h. 23m, ; decl. on meridian, 9° 34’ S. P 


Planet Rises Souths Sets Decl on meridian 
h m. h. m hon Pa 
Mercury ... 6 22 ,. I2 54 .. 19 26 533 N. 
Venus... .. 7 6 .. 1339 .. 20 22 552N, 
Mars ... 6 41 .. I246 .. 18 51 o I5 N. 
Jupiter... ar 49* .. 2523 .. 75895 II 53 S. 
Saturn... ... II 34 .. I9 23 .. 3 52* 22 29 N. 
* Indicates that the is that of the i 
er m rising : o procading emo the setting 
Occuliation of Star by the Moon (visible a: Greenwich) 
March Star Mag. Diap. Reap.  Moglesbomver 
^ . in imáge 
.* b. m. h. m. o 
I4 .. y Libre e 44 e. 3 56 ... 5 IO 82 252 
March Lh d 


Satun sfationary. 
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Variable Stars . 
Star RA Decl. G 
L m "m h m 
a Geminorum ... 6 81.,..22 3a N. ... Mar. I5, 0 o Af 
RLynds .. .. 6zrg..5529N... ,, 18, AA 
R Crateris . IO £5'0... I7 43 S. ... *,9 19, M 
3 Libre . Iz 549 ... i 4S8. .. ,, 16, 23 13 m 
U Corons IS 36...32 4N... 5.175, 315 m 
U Ophiuchi I7 1578... 1 20N. .. ,, 13, 240% 
ww and at intervals of 20 8 
tturii .17 57 8...29 35 S. ... Mar. 13, 22 0 M 
U Dem . I$ 23:2... I9 12S. ... ,, I5,21 0 
R Sagitteo . 2C 35 ..16 23 N. .. ,, 19, m 
U Capiicorni . 20 2U'9..I5 I2S. .. ,, 16, M 
RV . 30 59'4..2322N.... 4, IQ Af 
$ Cephei .2223:0..57 50N... ,, 1811 o0 AM 
AM ugress macoum ; w minmum. . 
Mateor-Showers 
RA Decl 
Near a Persei .. 50... 48N. 
B Vugini.. .. 175 Io N. Slow bright meteors. 
3 Ursæ Majoris. 185 58sN. March 1% 
B Draconis  .. 263 5o N. 
"7 Serpens .. 376 6 N. Very swift meteors. 
x Cephei ... .. 300 80 N. Slow bright meteors. 


GEOGRAPHICAL NOTES 


ON Tuesday last, tte 8th inst, the Expedition under Mr. 
II.-M. Stanley for the relier of Emin Pasha, arrived at Simons- 
town from Zanzibar. ‘They were to 1esume their vo on 
Wednesday, after taking supplies on board. Mr. Stanley is 
accompanied by Tippoo Tip, through whose agency, it 1s ex- 
peded, Stanley Fal vall De restored to the Congo State. 

essengeis have been seat across the continent to the Congo, 
and Mr. Stanley expects that 2 addition to his caravan 
will be awaiting hon when he airives on the Upper Congo. 


Lirur. BAERT, of :he Congo Free State, has recently 
made a jouney up the i a northern tributary of the 
Congo, considerably to tke east of the Mobangi. The river had 

reviously been naviga-ec to some extent, by Mr. Grenfell, but 
eut. Baert has sccceeded in nuch beyond Gren- 
fell’s furthest. In fact, h= attained the limit of navigation, at 
over 200 miles from the mouth of the river, where its course is 
broken by falls. The ziver flows in a geneial southward diec- 
tion, through a well-wcoced cocntry, and its rapids are situated 
in about 3° 30’ N. lat., ard 22° E. long. The Mongalla is very 
sinuous; its iapids are situated in a mountainous distiict 
inhabited by a people named Sebi, who do'good work in iron. 


A FRENCH trayelim, M. Chaffanjon, is exploring the 
Orinoco. He has alrency surveyed the Bolivar and the San 
Fernando, and discoverel numerous errors in existing maps. 
He has made large ccllections in ethnology, archseology, and 

hilology. He hoped te solve the puxiing problem of the 

asiquiare, and reach tke sources of the Orinoco last December. 


IN the nymber for 1857 of the Mitteilungen of the 
Vienna Geographical sei is a German translation of the in- 
teresting paper by D. de los Reyes, on the T'inguians of 
the Philippine d, Luzon. The author is himself an Ilocan, 
& tibe which marches wih the Tinguians, and hes had ercep- 
tional opportunities of irvestigaring the origin, and customs, 
and belik of his fellow-countrymen, and, being educates, can 
tell what he knows. A good map accom es the paper, and 
to this Dr. Blumentritt contributes explanatory text. To the 
same number Herr Edward Glaser contributes a sketch of his 
journeys in South Arabis, which, while mainly for archeological 

have yet been the means of adding much to our 
Pnowledge of the little-Enown South Arabian mountain-land. 


THE Soldino of the Italan Geographical Society for 
January publishes a demiled.account of the recently ac- 
wired ltalian m3 on the Red Sea coast, extracted 
an official memor presented to the Chamber of 

by S. E. di Robilant ‘These possessions are grouped 

er three Civ-sions: (I) gerritory garrisoned and 
administered by Italy, icchding Massowa, Embereml, the Abd- 
el-Kader Gherar, Taulfd Island, and the neighbour-- 
ing Archipelago; 2) protected terntory, comprising the 
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with stations at Hewakil, Mader, and Ed; (3) territory placed 
under the absolute sovereignty of Italy— and surroundins 
district stretching for thirty-mx miles een Ras Dermah an 
Ras Smthiar, cluding the neighbouring islets, annexed in 
July 1882. Massdwa, the centre of government, occupies a strong 
position on an island connected by an er ent with Tanlad, 
and defended by forts at Gherar and on the Abd-el-Kader 
peninsula. Since the Italan occupation it has been largely 
rebuilt in European style, and pa to a 1ough census 
taken in September 1885 has a population of about 5009. 
There are several mosques, a Catholic 'church attached to the 
French mission, and a meteorological observatory where obser- 
vations have been regularly recorded sh May 1885. During 
this period the temperature has varied froth 19**1 C. in January, 
to 42"*8 in August, with a mean of about 26* 4. 


Dn. OTTO KRUMEL publishes m the Zeitschrift fur wissen- 

schaftliche Cegraphas, under the ttle of ‘‘The Relief of the 

erranean,” i.e. the sea'lying between Australia 

and the islands on the noith, some valu&ble data as to recent 
soundings therein. They are as follows :— 


coast-lsnds from Adulis (Annesley) Bay ‘south to Assab, 


ow . E Long "1g Depth in fathoms 
4 4 e. I23! 40! n | . 90 
4° 29' 123' 48' ' !... IIO 
4" 14 123,58 ^ |. . 80 
gts 124" 10! d: 55 
3? 45° 124° 18' 60 
3° 37" I24' 34) |. 60 
3, 22 124° 51  ,. 75 
3° 12 125° 10" | 9o 
3° 3 s 125° 223! '' 120 
2° 53 125° 36 ' 105 
a" 45' ] 125° 48 | go 


On the other hand, Dr. Krummel recdlls the fact that we have 
the neighbouring Banda Ses in a depth of 2000 to 3000 fathoms, 
These seem to indicate that between|Celebes aud Buru there 
exists a sub-oceanic ridge. We cannot|sey whether it extends 
over Ceram to New Guinea, and so indjcates an ancient lend- 
bridge between Asia and Australia, for between Ceram and New 
Guinea we have no soundings, and those on the borders of the 
strait between, Burn and Ceram are from 1500 to 3000 fathoms. 


Mr. W. Griccs hfs published a facsimile of the famous map 
of the world lent by the Pope to the Colonial and Indian Ex- 
hibition, and placed in the West Indian sechon. This map, 
which is a of the chart in which Pope Alexander drew the 
line dividing the possessions of Spain' and Portugal in the New 
World, was bequeathed to the Pope by the last of the Borgias 
in 1830, and has since then been prese: ved with much jealousy. 
It is sai ona thet of vellum seven fes long by three broid, 
The colours of the miginal are reprodu 

1 





ot 
ON RADIANT-MATTER SPECTROSCOPY :— 
EXAMINATION OF THE RESIDUAL GLOW! 
IL, 

. 4 
IN the search for bodies giving discontinuous phosphorescent 
: I have submitted a great number of earths and com- 
binations to the electric d 14 vaco, and have noted the 
results, As the superficial phospho: ce apart from the 
composition of the emitted hght has|formed the subject of 
several recent by my fnend M. Lecoq de Boisbaudran, 
beforesthe Académs des Sciences, it may be useful if I place 
on record some of the more striking facis which have thus come 
under my notice. The bodies are ananged alphabetically, and, 
unless otherwise explained, were tested in the radiaunt-matter 

tube in the form of ignited sulphates. `| 
Alumina, in any of the forms which give the crimson line 
(A6942—6937), has a very persistent ‘residual glow. In the 
phosphoroscope 1ubies shine with rat etree This phos 
phorescence of alumina has recently the subject of a paper 
Fa the Royal Society (Roy. Soc. Proc. vol. xli, 1887, 

P. 25). " y 

_ Antimony oxide with.95 fer cent, be lime (in the form of 
ignited sulphate) —Whige phosphoresoeiice, the spectrum show: 
ing & broad space in the yellow, cutting the red and orange off. 

: read before jety by M 
= pr om the Saey by, E Willam Crookes, F.R S., 
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In the phosphoroscopes the 1esidual glow is very strong,,and of 
a greenish colour e spectrum of the residual light shows 
that the red and orange are entiiely obliterated, leaving the 
green and blue very lummous, Antimony oxide with 99 per 
cent. of lime grves a pale yellowish phosphorescences which on 
heating turns ied. In other respects it is like the 5 per cent. 
mixtuie. 

Arsenious acid with per cent. of lime gives a greenish 
white phosphorescence likeepure calcium sulphate. 

Barism 5 per cent, calcium 95 per cent.—The sulphates 
phosphoresce green, with specks of yellow and violet. The 
spectrum is conunuous, kik slight concentration in the 1ed, 
preat concentration in the green, and in the orange a 

band hazy at the edg 

Bismuth 15 cent, tai 85 per cent., phosphoresces of 
a bright reddish orange. The m shows a tolerabl 
and d dark bend ın the red and orange, and a strpng con- 
centration of light in the green and blue; the trum being* 
continuous and divided into two bya b bend in the 
yellow, as in the case of the antimony-calcium spectrum. In e 
the phosphoroscope the red and orange disappear and the green 
and bloe remain. Brsmuth 7 per cent, calcium 93 per cent. — 
The action is similar to the I5 cent, mixture, except the 
colour of the phosphorescence, which is whiter. In the phos- 
pho the red and orange below the dark band is cut off. 

th 2 cent of bismuth the sameephenomena occur With 
o'5 bismuth the phosphorescence 1s greenish blue and the spec- 
trom 1s continuous" with strong concentrations in the orange 
and green. Ths phosphoro-cope cuts off the 1ed and orango. 

Cad mism: 1 per cent., calcium 99 per cent. —Similart cium 
sulphate, g v. 

Calcium sulphate was prepared from a colourless and trans- 
parent rhomb of Iceland spar which had been used for optical 

Jt was dissolved in nitric acid, the nitrate was 
decomposed with distilled sulphuric acid, and ig, ignited 
sulphate tested in the tube. The phosphorescence right 

ish blue withott bands or lines. In the Bhosphoroscope 

e colour is a rich green; the spectrum shows the red and 
orange entirely cut off, leaving the green and blue; the blue is 


especially strong. idu 
Calcium sol posed prepared from Prof. Breithaupt's calcites 
(PhiL Tians., 1885, Pait IL, p. 697) were re-examined. All 
phosphoresce with the normal ish-blue glow of calcium, 
except No. 11, which gives a reddish glow. A minute trace ofe 
samarium was found in this calcate, but not enough to affect the 
colour of the glow. In the phosphoroscope all the 
give a continuous spectrum beyond the yellow, the, red, and 
o being cut off as usual. 

Chromium 5 cent, calcium 95 cent., as sulphates, 
gees a pale red phosphorescence. Tu the phosphoroscope 
colour is green, and the red and orange are cut off. 1 
cent. of chromium with calcium D geen in $e cold, 
and becomes a red when slightly heated. e behaviour of 
chromium with aluminium has already been described (Roy. Soc. 

Proc. vol. xlii p. 28, & seg.) 

Copper sulphate with 95 per cent. calcium sulphate behaves 
like calcium sulphate 

Diamonds phosphoresce of various colours. Those glowings 
pale blue have the longest residual glow, next com@ those 
phosphorescing yellow ; 1 am unable to detect any residual glow 
in diamonds phosphorescipg of a ieddish colour. A 
diamond of a greenish hue, very phosphorescent, shines almost 
as brightly in the phosphoroscope as out of it. ° 

Gtucina phosphoresces of a nch blue colour. There appears 
to be no residual glow with this earth m the phosphoroscope. 

Lastkasiw.—A]l] the specimens of panin sulphate P 
have examined in the radiant-matter tube phosphoresce of a 
reddish colour, and & broad hazy band in the with 
a sharp line—1/A onit. This is xdentical with 
the line of Ge, one of the constituents of the samarrum phos- 
phorescent spectrum. Calcium added to lanthanum the 
colour of the phosphorescence from red to yellowish, and brings 
out yttrium and samarium lines, these metals bemg present as 
impurities ; the G8 and Ga lines are also seen, but the space 
which should be occupied by he GA green is now a dark space. 
I bave shown that when G3, Ga, and GB are present in 
small titles with lime, the Mnes of Gand Ga are Intensifiod, 
while that of GB is weakened. This new result seems to show 
that if only a small trace of GB is present with lime and lan- 
thanum, the green line 1s not only suppressed, but the quenching 
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action has actuaMy extended so far as to neutralise that part of 
the continuous lime ssectram having the same refrangibility as 
the GB line, the result being £ black space in the In 
the phosphoroscope the line of Ge is visible at the lowest speed ; 
G8 comes im at an interval of 070535 second, and the Ga line 

immediately afterwards, 5 
veo ea by in the radiant-mstter tube glows with 
ite colour, giving a continuous In the 


are cuto rias. 
cent o 


e added dom cae RE in the proportion of 5 per 


bright phosphorescence, and made the residual glow very 
persistent. - 
Samarium. —The phosphorescent behaviour of th® body, 


alone and mixed with other substances, has been fully described: 


in my paper on semarinm (Phil. Trans., f885;, Part IL, pp. 


709-21.) 

evn, either in the form of earth or sulphate, phosphor- 
esces of & very faint blue colour, but the light is too feeble to 
enable a spectrum to be seen. Addition of lime does not bring 


out any lines. 
Sodrus sul mixed with an excess of calctum sulphate 
pie tinge to the uscal colour of the phosphorescence. 
line is vimble m the spectrum. 


- Strontia in tfe radiant-matter tube glows 
colour, showing in the oecope a continuous 

& great concentration of light in the blue and violet. In the 
ap pinu the colour of the glow is bright showing 


with a rich blue 
with 


the spectroscope a continuous spectrum, with the red and blue. 


ends cut off A mixture of calcium sulphate with 5 per cent. of 
strontium sulphate behaves like calcium sulphate alone. 

© Thorius, as oxide or sulphate, refuses to phospharesce, and the 
tube rapidly becomes non-conduaing. A tube mth thoria at one 


' end andap osphorescent earth such as lime or yttria at the other: 


end, and jurnished with a pair of poles near each end, at a 

icular exhaustion is non-corducting at the thorie end, while 
1t conducts at the yttria end. If the wires of the induchon coll 
are attached to the poles at the thoria end, no current will pass; 
1ather. than pass through the tube, the spark prefers to strike 
across thg spark stnking distance of 37 mm.—showing 
an electromotive force of 34,040 volta. Without doing anything 
of exhaustion, on transferring the wires of the 


to affect the d 
induction coil from the thoria to the yttria end, the passes 
at once. To balance the spark in air the wires of the gauge 


must be made to approach till they aie only 7 mm. apart, 
et to ‘an electromotive force of 6420 volts ; the fact of 
ethe?thoria or yttria is under the poles making a difference of 
27,600 volts in the conductivity of the tube. The of 
this action of thoria is not yet q clear. ard cas ien 
difference in the phosphorescence of two earths, it is evident 
that the pamage di the electricity through these tubes is not so 
much dependent on the degree of exhaustion as upon the phos- 
pouce Proven ct the body the poles. This view 
H Sapport by the fagt that the ria may be replaced by a 
wire, when the same obstructive action will resnit. e 
Lime does not give phosphorescent properties to thoria, if this 
Ep pir batir brings ont the lines of (tae reer cp 
which are almost always preseat in quantities in thoria 
unless it has been specially purified. 
Zé with 95 per cent. of lime gives the lime phosphorescence 


only. - 
Piatt usd o ogah pee cies mik a 


iving the erbium spectrum Kd before 
(Roy. Soc. Proc. vol. xl p. 77, P M Janury 7,1886) There 
w, in addition, 2 fgínt blue apparently di (see 


“Ytterbimm "). “The addition of lime causes the mixture to 
horesce of a pale blue colour. The now shows & 
ight blue band, m the samp position as faint double blue 
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Band seen in the absence of lime. The blue line of Ga i also 
seen, and a, faint line of G8. The red linee of Gx, one of the 
constituents of the or mary yttria spectrum, is prominent in this 
spectrum. 7 : 


a and enssins, each mixed with 
Pilarka I have not yet succeeded in this body 


the -kindness of "Clive, 
I have been enabled to 


9g per cent. of lime, 
e. 


bosphorescence, the m of 
which shows a strong double blue bend,! together with -traces of 
the G8 and the erba green lines, The addition of lime broadens 
the blue band and macesit single. Prof. Cléve writes that this 
Ios may, contain sorm traces df thulla, perhaps also of erbja, 
scarcely iny other inpunties. Measurements in the spectro- 
scope give the folowing approximate results : — > 













Commencement of first blue lhe. 
This edge is . : 
Centre of the first ere 


4780 

485 End of first blue line, 

Ga Centre of dark interval betwéen 
the two blue lines, : 

4904 | Centre of sepond blue line. This 


line is narrower than the first 
| line, ` z 











The following are measarements taken with the mixture of this 
ytterbia and line :—  : ` 


Remarks 





scope 
g 
S71 Up to this point there is the con- 
tinuous 


spactnim of li-calcium.' 
Here a space commences, 
Commencement pf a hary blue 
band. i -< 
End of hary blue band. Thi; 
bend is of cdosiderable bril- 
]tancy. i 














These blue bands are s-n much fainter without lime, and are 
about as st in the mixture of thula and erbia with lime 
described e I hed ascribed them to ytterbia, when Prof. 
Nilson kindly forwarded me a small i of ytt 


Diii p * This ytterbis absolutely no blue bends. 
The origin of these bande th ore remains uncertain. 

Ytterbia from Prof. Nilson, in the form of sulphate, refuses 
to withoct the addition of lime. en hmo is 
ed it only brings out traces of the phosphorescent, bands of 
Ge, GB, and Ga. Evidemly these are impurities. m ; 
Ytterbla from M. de Mengnac is identical With that frm M. 
Clive, as for ss my examination can In sending mo this 
ytterbia M. de warned me he was very far from - 


thinking it pure. 

Yitriwe.—During the fractionation of the higher fractions ‘of 
yttria (+6, 118 119), a very 5 green line sometimes 
makes itsa e Ente? Debween GR Ind Gy APO iA ÍE 
position on the 1/A? scale, 325). It is very faint, and is dot 
connected with the Ime of S5, although it is as sharp. 
The yttria showing these lines phosphoresces of a transparent 
gelden-yellow. colour, the at - 
mh lowish g- $ f 
. I have ar acer fie action of n large number of 

= Thi ia the band spokez afin my Royal Society p of June 9 last 

, Soc. Foc tral. 1834, p. provmlooally ae. ascribed to 
a i fc H not EH cranii oiy. ME 


dus to ytrrixa 
| 
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bodies on the phosphorescence of aHum (“On Radiant- 
Matter S ; -Pat 2, jum,” Phil Trans., 
1885, Part IL pp. 710-22.) The ments resulting in the 
following observations were tried at aboutjthe same time. I wil 
descibe them in alphabetical order, Unless otherwise men- 
tioned all the migtires were in the form {cf anhydrous sulphates. 
YHrium 5 per cent., alumimum 95 cent, pitaa good 

; the blue line of Ga isiyery distinct, the 












double of GB ts well divided e pbosphoroscope the 
ne Ga lines first appear simul , then the Gd 
r Firinn 995 pet conb, bismuth O'5 cent. — The spectrum 
is brig! on close examination a trade of samarium ; 
Gy, ls to be detected forming xl the G? line. the 
phosphoroscope the citron line of G3 entirely disappears and the 
samanum double line, which out of{the phosphoroscope is 
almost obscured the great brightness of G8, now appears 
distinctly, together with the green G8 dme. Yttrium 95 
- cent, bamuth 5 cent., gives the ia spectrum. Ko 
G8 line ned the phosphoroscopefat any speed. At first, 
only the GA line is seen, and next the lme as in 


yttria a n PE the 


spectrum of yttria grows efainter, m c 
bismuth the phosphorescence is bed and|the spectrum faint. 
Yitrinm 5 per cent, cadmium 95 per jcent., gives a brilliant 
elc put the 2 gst continuous, Inthe 
P o a faint concentration light is seen in tbe 
green, sich beconies as the increases. - 


of deadening the 
brilllancy of the ttnt spectrom. in on to the quantity 
added. All the bands remain of their 


Yttrium and cerita.—Certum has thé, 
Yiirium 5 per cent., copper 95 a 


nt., phosphoresces very 








feebly. . 

Yetrium go per cut., RM i0 cent. —This value 
gives a good yttra um cent, didymium 
go per cent., phosp very fairly, lives ul he uria 

es. 

Yarium 50 cent, did cent, refuses to 


phosphoresce. e tube is either too of gas to allow the 
rescence to be seen or it mes non-conducting. 
en the mixture is illuminated by the glowing gas the absorp- 
tion-lines of didymiufn in the green. seen. With higher 
proportions of didymium the same are produced. On 
adding 25 per cent. of lime to the 
cent. of didymium the yttra spectrum i$ 
Lime added to a mixture of ro per cent: 
didymtum brings out the yttrium 
soon becomes nan-conducting. 
Yitrium 5 per cent. and giwcintis 95 
phosphorescence, but the definition o 
yttria is bad. , | M. 
Vitra 5 per cent., £&al/itim 95 per 
given by this mixture ; 1t turns andi 
Yttrium 5 per cent, tie 95 per cent; 
the lines being very indistinct. 
Yirinmw 5 cent, Alanine 95 
and the tube mes non-conducting. 
Vütrium 5 per cent., inngi 95 per cen 
of a bnght yellow colour, the spectrum 4s{bril 
are not sharply defined. In the phosp 
ei es grecnish, and the spectrum ahoy 
B. š 
Vituism 5 per emt., sinc 95 per cen 
13 of a pale yellowish-white, the sp 
being equal to that shown by 30 pei 
calclum, magnesium, or stronti 
colour becomes ish, and 
























fairly, but the tube 
cent. gives a bright 
lines 





circumstan ctly 
phate mixed with 95 per cejf of calcium sulphate 
phosphoresces a bright bluish-green col the spectrum contains 
Po bands or li : b : 


or li 
Zinc sulphide (Sidot's hetigonal blejde, Comper rendnt, 
vol. lxt, 18 pp- oor; vol lih, 1886, pe 
This is the most rescen | body ve yet met 


with. In the vacuum tube f begins'to.phosphoresce af an 
exhaustion of several inches below a s 
È oe 
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-the least basic 


‘markgd manner by the ph 


b 


gen low can be seen; as the exhaustion gets better, a little 
ne phosshoreasenca comes round the ea. At a high 
exhaustion, on passing the current the n and blue glows are 
about equal in brightness, but the blue glow vanishes imme- 
diately the current stops, while the green glow lasts dor an hour 
or more. In the phosphoroscope the blue glow is only seen at 
a gh peed, bat the groen low is seen at the slowest 
speed, the body is almost as tin the instmment as out 
ofit. Some of& ine mass of blende which, under 
the action of radiant matter, leave a glow, with a bright bne 
colour, leave a green residual light when the current ceases; 
other parts which glow blfie become instantly dark on stopping 
the curren - 

The different action of calgium, barium, and strontium on the 
constituents of yttrium is an additional proof, if confirmation be 
needed, that the bodies I have provisionally called Ga, Of, G8, 
&c. (Roy. Soc. Proc. voL 1886, p.t. 502), aro separate 
ende Tt may be us well here to collecti er the evi-* 
dence on which I rely to support this view. will take the 
bodies seriatim :— d 

Ga.—An earth phosphorescing with a blue light, and showi 
i a deep blue line, of a mean wave-l 
482. This earth occurs in different proportions in ihed 
yttria from different minerals. Samarskite, olinite, hiel 
mite, monaxite, xenotime, euxenite, and arth e contain most 
Ga, whilst fluocerite and cerite contained notably less of this 
constituent The addition of.lime brings out ‘the phosphor- 
escence in Ga in ad ance of that of the other constituents. The 
beheviour in the ph oroscope of Ga when mixed with the 
alkaline. earths also points-to. a difference between’ it and its 
associates, With lime the blue Ly aphasia band of Ga 
comes into view at a low speed, the order of appearance 
with a small quantity of lime being G8, Ga, G8, and with a 


large quantity of hme, G8, Ga, GA. Employing strontia 
instead bf lime, the order of appearance in the paphproscope 
when the quantity of strontia is small is G8, G3, dod when 
the quantity of strdhtia is in excess, Ge, Gr, B. Baryta in 
small quantity brings out the lines in the phosph 1n the 
following order, GB, Ga, : but when the baryta iv in excess 
the order 1s GA, Ga, Ga. e chemical position taken up by 
Ga in the fractionation scheme precludes it from being due to 
the bodies I have called GA, Gy, Ge, GÉ, Sy, or S8. 1t closely 
accompanies G3 (the earth giving the citron lme), concentrating at 
‘and I have-not yet succeeded in effecting a sepa-e 
ration of the two. If, therefore, Ga is not a separate entity, its 
blue line must be due to the citron-band-forming body called 
G& The difference between Ga and G3 is brought, out in a 
joroscope when baryta or strontia 
is present ; the citron line of G8 being entirely su ressed, while 
the blue line of Ga is brought oat with enhanced i . For 
these reasons I am incimed to d Gaas a separate body, 
although the evidence in favour of this view is not so gjrong as 
in the case of some of its other associates. $ 

GB.—An earth ph orescing with green light, and showing 
in the spectroscope a close pair of greenish-blue lines of a mean 
wave-l of 545. This earth can be separated by chemical 
fractionation from the other constituents of yttium. It con- 
centrates at the most basic end, and is present in the samariume, 
which invariably makes its appearance at this end of th frac- 
tlonation of yttrium. Itıs one of the prominept lines in Ya, 
where also it accompanies some of the samarium lines. GA, 
however, is not a constituent of samarium, for it is easy to 
purify samarium by chemical means so that it foes not show a 
trace of the GA green Imes, although it is very difficult to get 
GB free fiom some of the samarium The residual phosphor- 
'escence of GB 1s very considerable, and ity green lines show fist 
ingthe phosph when only yttrium is present. The addı- 
tion of lime keeps ' the Ki of GB, and brings forward 
that of G8. Strontium and barium act on GA differently 
to lime, „A small quantity of strontum bnngs forward the 
residual glow of G8, whilst in large quantities strontium keeps’ 
the phosphorescence of GB back to the last. : 

Gy.—An earth ph icing with a green colour, and 
showing in the spectroscope ‘a green line ha a wave-length 
of 564. This is one of the least definite of all the supposed 
new bodies, It appears to be a constituent of samarium, occur- 
ring in the fractionation of yttrfum amongthe most basic consti- 
tuents connecting yttrium and samarium. "Its point of maximum 
intensity is, chemically, very well marked, is at a different 
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a  part.of the fractionation scheme to jHose of the other lines of 
BET z : 


~ 


\ i 


450 





NATURE 


[March 10, 1887 





semar y Ge. On dilution with lime, the phosphor- 
escent line of Gy vanishes before that of Ge. 

G’.—An earth phosphorescing with a cition coloured light, 
and showing in the spectroscope a citron line having a wave- 
length of 594. GS 15 one of the least basic of all the bodies 
associated in yttrium, occurring almost at one extremity of the 
fractionation. It is not very difficult to separate chemically G8 
from all the other accompanying bodies except the one which I 
have called Ga (giving the deep blue line). Not only can G8 
besobtained free from the other four constituents of yttiium, 
but the body called by M. de M Ya is a proof that the 
other four components of yttrrum can bé obtuined quite free fiom 
G3. Lime intensifies the phosphorescence of G8, and deadens 
that of GB, while strontium has 4he opposite action. The 
behaviour of G8 in the phosphoroscope, when mixed with lime, 
stronti, or baryta, also affords a striking evidence of individual- 
ity, lime enhancing the residual glow, while strontia or baryta 

together suppress 1t. 

Ge — An earth phosphorescing with a yellow colour, and, in 

*thé spectroscope, showing a sherp yellow line having a wave- 


l of 597. It is seen in che samarum spectrum as a sharp 
yellow line su on a hary double band. As I have 
already pointed ont, Ge fractionates out high up among the most 


basic earths, and generally accompenies lenthanum. In the phos- 


phorescent spectrum of lanthanum the line Ge is seen quite free 
from the lines of other bodies. 

G¢.—An earth phosphorescing with a req light, showing in 
the spectroscope a red line of wave-length 619. This y is 


always more plentifal in yttrium obtained from samarskite and 
cente than from gadolinite, hielmite, and enxenite, and is almost 
absent in yttrium from xenotime, Gis of about intermediate 
basicity. Working with samarskite ytuua, Gf becomes most 


Fic. 
In addition to the above earths, it is not improbable that the 


aharp green line (s 335) mentioned under the heading 


*' Yttrium” may be caused bv still another earth. 

The lerilliant and characteristic spark spectra yielded when 
certain elements are volatilised and rendered incandescent by the 
spark from a powerful induction coil are relied on by chemists 
as an indisputable ppo ot the identity of such elements. Bear- 
ing this in mind Í have endeavoured to ascertain how these 

uum ‘constituents would behave in respect to the spark 
ders Do the definite system of lines in the old yttrium 
spark Spectrum belong to one constituent only, or are the 
paa lines broken up and disiributed among the different 

es I have designated as Ga, Gfy &c.? Also do the other 
constituents special spark spectra of their own? Vay 
careful and to -continued experiments have shown me that 
neither of these hypothetical cases occur. 

The given by old yttrrum zs shown in the 
drawing (Fig. 5). It ia chiefly characterised by two very 
coe lines in the red and orange. I now take the 

. This occurs near one end of the fractoning, and not only 

differs from the t yttnum in its pFosphorescent spectrum, 
but by vitue of the process adopted for its isolation it must 
likewise differ in its chemical properties On examining its 
spark spectrum I see absolutely no differente between this 
spectrum and the one given by old yttrium. 

I now pass to the other end of the fractionation of yttrium, 
where occurs a concentration of a body giving a totally different 
phosphorescent um from the one at the first end. And it 
also differs chemically’ fom old ium, and in & more marked 
manner from its brother, G8, at the other extremity of the fiac- 
tionation. Here aguin its spark spectrum is perfectly identical 
both with fold yttrium with G8, and however closely I 

e. 


D 


brillant after the line o£ Gy has completely disappeared. Farther 
fractionation causes the line of Gf to fade out? and the citron and 
blue lines ae then lef. 

The phosphorescence af G( is developed to a different extent 
accoiding to the metal with which the is mixed. The 
oider (beginning with the substance having the® greatest action) 
15 zirconium, tin, aluminium, bismuth, glucinum, 

Gn.—An earth phosphorescing with a deep red light, and 
sho in pea line having a wave-length of 

e its fellow red constituent, Gy» occurs most plentifully 
in samaiskite yttrinm, and scarcely at all in yttrium from hielmite, 
euxenite, and cerite. It : the frst of the strictly yttrium con- 
stituents to se te out, on írectionatlon, at the most basic 
extremity, les Ga, G8, Gë, and G¢. In almost all samples 
of ia, except when very highly purified, Gy 15 seen 
bri tly, and by its side can be detected the faint red bend of 
samarium. In the phosphoroscope the line of Gy is the list to 
appear when yttria alne is being observed ; strontia and beryta 

ce the residunl glow of Gr, strontia in moderate quantities 
bringing it ont before that of GB, while baryta bnngs it out 
after Ge. 


S3.—An earth giving in the spec when phosphoresc- 
ing a very sharp orange rine of wave-l 609. I have already 
(Roy Soc. Proc. vol xl. 1836, p. 504) discussed the claims of 
this earth to be considered a separate entity. It is not present 
in the rare earths rom gadolinite xenotime, monazite, hielmite, 
euxenite, and arrheni-e ; it is present in small quantity in cerite, 
and somewhat more plentifally in samaiskite. In samgizkite 
yttrium it concentrates at a definite part of thefractionation. Its 
sharp o ¢ line is rot strong enough to be seen in the phos- 
phoroscope. A little calcium entirely suppyesses the orange line, 
while samarium or ythiam seems to intensify it. 





5. 


examine these three spectra in my laboratory, the whole system 
of lines is still identical. 

Respecting the theoretical considerations imvolved in these 
results, I see two possible explanations of the facts brought 
forward. According to one hypothesis, research has somew. 
enlarged the field lying between the indications given by ordinary 
coarse chemistry and the searching scrutiny of the prism. Our 
notions of a chemical element have expanded, therto, the 
molecule has been regarded as an aggregate of two or more 
atoms, and no account has been taken of the architectural design 
on which these atoms have been omed. We may consider that 
the structure of a chemical element is more complicated than 
has hitherto been supposed. Between the molecules we are 
accustomed to deal with in chemical reactions and the ultimate 
atoms; come smaller malecules or es of physical atoms ; 
these sub-molecules ciffer one from the other, accoiding to the 
position they occupiel in the yttrium edifice. 

An alernative theory commends itself *d chemists, to the 
effect that the various bodies discussed above ac new chemical 
elements differing from yttrium and samarium in basic powers 
and several other chemical and physical properties. but not 
suficient y. to enable us to effect any but a ht separation. 
One of these bodies, G3, gives the phosphorescent citron line, 
and also the brilliant electric spectrum. The other seven do 
not give electric spectra which can be recognised in the presence 
of a small quantity of G3, whilst the electric spectrum of G3 is 
zo sensitive that it shines out m ries yq prec ANE 
when the tis ly minute. In the process 

f fücdunhon Ge GA Ga, &- ate spread out and more or 
em sepe-ated from ane another, yet the separation is imperfect 
at the and at any par: they is enough G3 to reveal its 

resonce by the sensitive electric spark test. The arguments in 
irons orta theory ale’ strana’ aad prclty evenly balanced 
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The «com 
thesis, which I thmk may account for the facts, while it does 
not postulate the 1athei leic alternative of calling into exist- 
ence eight or nine new elements to explain the phenomena 
However, I submit it only as an hypothesis. If er 1esearch 
shows the new element theory is more reasonable, I shall be the 
fust person to accept it. 

Neither of these theories agrees with that of M. Lecoq de 
Boisbaudran, who also has worked on; these earths for some 
time. He considers that what I have| called old yttium wa 


hue element, giving a characteristic spark pian but not 
giving a phosphorescent spectrum in va e bodies giving 

phosphorescent spectra he consid to be imparities in 
yttrtum. These he says are two in number, and he has pro- 
visionally named them Za and ZB. By a method of his own, 
differing from mine, M. de Boisbaddian obtams fluorescent 
spectra of these bodies ; but their fluorescent bands are extremely 
hazy and famt, rendering identification difficult. Some of them 
fall near lines in the spectra of my GB G3. At first sight it 
might gp oin and riy were due to the same 

es, but according to M. de the chemical pro- 
peitles of the earths producing them are ely distinct. Those 
giving Pugna ereen! ling by my method occur at the yttrium 
extremity Of the fractionation, where his fluorescent bands are 
scarcely shown at all; whilst his fino t phenomena are at 
their maximum quite "at the terbium , end of the fractionation 
where no yttrium can be detected eveh:by the direct spark, and 
wheie my phosphoiescent lines are almost absent. 


UNIVERSITY AND EDUCATIONAL 
YNTELLIGENGE 


CAMBZIDGE.—Giiton College has | withdrawn from the ar- 
EE by which it vs ho ai united scholarship for 
men women might logy and palæonto- 
logy out of the Harkness fund. The founal of Girton do not 
consider that the scheme proposed fulfils the essential condition 
of placing students of Girton and en on the same terms 
as membeis of the University. A chemo hes consequently 
been propounded for men alone, open!to B.A.’s of not more 
than four standing. The cles are to be the Vice- 
Chancellor, the Woodwardian Professor, the Examiners in 
Geology in the Natum! Sciences Tepes for the current and the 
p year, and an additional elected examiner. The 
electors are to take any steps they think demrable to ascertain 
the qualifications of candidates, and in zing the award they 
sie to have regard to proficiency in oE yad palæontology, 
and to promise of future work. is to be elected 
annually ; but in case no person pos gd: worthy of 
election, the inoome foi the year is to goto a reserve fund, to be 
given, when advirable, to scholars to' aid them m prosecutmg 


geological or palzeontol e researches, , 

The tance of the John Lucas Walker Studentshi 
for the erance of reseaich in ology, whieh 
has been offered to the University by | | the. Attorney-Geneial, 
CS eae voted on in the Senatel.to-day. The amended 


rovide that the studentship shall be amall 
Belege Aur years, with power ‘of further 
for two years moie when exceptionally PAPA ae 
been done by the student. The fund, consisting of ever 
Agoo aA per cent. debentures, is to be ed by tho Professor 
Pathology for the time being, the''Professors of Physic and 
Physiology, and the President of the London College of Phy- 
e studentship ws not to be awaided by competitive ex- 
amination, but as mode of yes qualifications may 
be taken. After {nll announcement ofa vacancy, the Professor of 
Pathology is to nominate the best qualified candidate, but the 
other electors may oveiiule the nomination if they ae unanimous 
in favour of some other candidate, The student shall not 
be a member of Cambridge University, and may 
be of epica sex. No pue sued terfering with patho- 
logical research may be followed the student, who is 
also to vacate his studentship if b to & professorship 
or fellowship. of study are to be 
pursued at Cambridge. Exhibitions) or prizes not exceeding 
50€. may from time to time be awarded by the managers to any 
person, except the studeat for the time being, in respect of any 
emay, discovery, or meritoriogs service connected with er con- 
ducing to the science of ology, ai hte eek may, be made 
for the fuitherance of opiginal research e scien 
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molecule explanation: is a good working hypo- The amended regulations for 
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e Mechanic#l Sciences Tripos 
also come to a vote to-day. 


The Senate hes accepted the su tion of 50o. offered 
through Prof. Newton to enable the University to become a 
Governor of the Marine Biological Association. œ 

The following new appointments of electors to various Profes- 
sorships have been e : Botany, Mr. Thiselton D Political 
Economy, Right Hon. A. J. Balfour, M.P.; mental 
Physics, Dr. D. MacAliste»; Downing Professorship of Medicine, 
Dr. A. Macalister; Mental Philosophy and c, Prof.eA. 
Marshall ; Surgery, Dr. pe Macalister. The remaining appoint- 
ments are re-elections. 





SCIENTIFIC SERIALS 


ournal ef Scerce, February. —Kilanea afer the 
eruption of March 1886. Under this general heading ary 
uped three separate papers, disposed in chronological oider, 
d ebie the appearance of the volcano at different times since. 
the great outburst of last March. The first is a communication? 
to Prof W. D. Alexander, Surveyor-General of the Hawailan 
Islands, by J. S. Emerson, assistant in the Survey, dated August 
27, and em Xing denies of observations ranging from March 
24 to Apiil 14 This paper is illustrated by a plate showing the 
crater and new lake drawn to a scale of 1 : 20,000. The second, 
by be L T Ve E. ke, Professor of'Chemistry, Honolulu, de- 
appearance of the volcanic district during 
i Zum o Taly, when considerable changes had already oc- 
curred, including 2 general upheaval in the centre of Halema’u- 
ma’u, and the reappeaance of liquid lava in three different 
laces. The third comprises a report to Piof. Alexander by 
m Frank S. Dodge, on the survey of Kilauea in the last 
week of September and the first of October, with a plate of the 
crater on a scale of 1: 6000. This observer that perhaps 
in a few months the great central pit will again fill updand over- 
flow, as it did prior to the last eruption —Volganic action, by 
James D. Dana. The general question of igneous disturbances 
1s discussed m connection with the recent eruptions of Kilauea, 
Vesuvius, and Tarawera. The nuthor's conclusions on the 
causes of these henomena, as summed up in his '' Manual of 
Geology " (1863), are mamly confirmed, being attributed to the 
hydrostatic pressure of the column of lava; the pressme of 
vapours escaping m underground regions from ‘the lavas, or pro, 
duced by contact with them, acting either quet or catasto” 
pus ; and the pressme of*the subsid ofthe crust 
up the lavas in the conduit.—On the ahuila meteorites, 
by Oliver Whipple Huntington — It is shown that t!fe assumed 
new Meteorite discovered near Fort t Danean, Maverick Coun 
Texas, and recently described by Mr. W. E. Hidden, is really 
one of the '' Coahuila irons," described . Lawrence Smith, 
and su to belong to one fall, although found on the oppo- 
site side of the Rio Grande from Maverick County. -A new 
rhizostomatous Medusa from New England, by J. Walter Fewkes.. 
This is a large a ote jelly fish, not only new to New 
England, but also unlike any yet captured on the Atlantic coast 
of North America. It was captured in September 1886 in New 
Haven harbour, and is allied to a common species found on th 
west E seaboard, Pilema (RAtcostema, auth.) ge i 
Haeck , and to P. $u/swdof the Mediterranean.—A shot study of 
the atmosphere of 8 Lyig, by Orray T. Sherman. The author's 
observations lead to the comclusion that in stars known to 
a spectrum comprising bright lines, these lines, grhile persistent in 
place, are not in intensity. Comparing Lockyer's 
result in the study of the atmosphere with his own, he draws a 
general conclusion regarding the condition of the stellar atma 


sphere, Te damong 
an inner layer of oxygen n 
gie Med between i them a layer of carbon ming on its edge 


with th the Pike The electiic spark th 
oak the h molecular 


bon compound, whose 
edi: carries Fri dt into the oxygen e where combustion ensues 
with the foimatibn of carbonic aci ueous vapour, both of 
which descending under the be of their molecular weight 
art agun dissociated by internal heat, and return again to their 
original positions.—Phenacite from Colorado, by Samuel L. 
Penñek, with notes on the logahty of Topaz Butte, by Walter 
B. Smith. Some interesting facts are communicated with regard 
to the crystallisation of this remarkable mineral, the occurrence 
of which in the United States (Pike’s Peak, El Paso County, 
Colorado), was determined by Messrs. Cross and „Hillebrand. 
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American 


ively electri- 


it as consisting of an outer layer of hydrogen * 
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Topas Butte, five miles north of F orissant, marks the southern 
limit of the “crystal beds" wherce have come most of the 
specimens labelled Pike's aoe The largest phenacite ever 
found fn this locality 1s a h lecnenlar EN 
in diameter.—The nontes of the Cortlandt series on the Hudson 
River, near Peekskill, New York, Ly eH. Williams. In 
continuation of his memoir on the peridotites of the Cortlandt 
rae Po Journal of Scarce, 1886, p. 26) the author 
z petrographic escripE&n of the massive rocks of 
on den e present paper deals with the non-chrysolitic , 
rocks, norite proper and hornblende porite. He designates all ' 
rocks in which one-half or ‘more 3f the non-feldspathic con- 
stituents are hypersthene as norite, and names varieties of this 


after the pre accessory com t.—A method for subject- 
ing toplasm to the action af different liquids, by Georgs 
e. n apparatus is descibed by means of which 


Poa: obviated of transferring mens from the litre- 
flask to the of the microscape, all handling being thus 
avoided, while object can be p.aced under the action of as 

* large a.quantity of liquid as may >e desirable.—On the topaz 
from the Thomas Range, Utah, by A. N. depen 
Ere, ray in eng fon 3 crm. fo T inet of Prof. 


ength from mm. to IO mm, and are 
mem 


ind gioi dur & simple and convenient 
Faler ey by Henry A. Rowland. A simple, con- 
venient, and form bf water battery is which 
Wh author bas had in vae for many zo ë 
Bulletin des Sciences M. ; tome x. December 1886, 
tome xi. January 1887, Paris. —We aingle out these fwo recently 
issued parts, as they contain papere on subjects intimately con- 
nected. ith cnoticea of. Gresk een etry, which we have from 
~ time to time communicated to NATZRE when giving an account 
of Dr. Allman's contributions to AHermathena. In the 
ig p rea earlier number M. Eaul Tannery has two notes: 
Mine pages, entitled ** Démocrite et Archytas” (see 
Gow's '' Histofy,” p. 129 m and NATURE, *vol xxxiv. P. 548) 5 
the other, of eleven tí Les Géométres de l'Académie.” 
The later par has an article of, tzrelve by the 
writer, on “° La Technologie des Él&ments d' Fuclide." All three 
are quite up to M. Tannery’s well-known excellent form for 
thoroughness of rešbarch and soundaess of inference. — The rest 
of the matter consists as usual of reviews (ier alia, of the French 
etranslation of Clerk Maxwell’s ‘Electricity and Magnetism " 
and Mr, Greenhill’s ** Differentig] ard Integral Calculus 
of useful abstracts of papers in tke various Continen 
Britigh mathematical journals. 





SOCIETIES AND ACADEMIES 
> Lompan 
Royfl Society, February 24.—'' Problems in Mechanism 
roganing mins of Pulleys and Drums of Least Weight for a 
given V Ratio.” By Prof H Hennessy, F.R.: 
trains of wheels, pulleys, and d-ums are frequently employed 
In machinery for the transformation of large ind small employed 


rotation, it sppe to the autaor grill mane into 
P. candi LAN Rire dai of weight 
of the parts forming suck trains. EE since Dr. Tho 
Young had arrived at a theorem frr estu mue: rof 
teeth in a tram of wheels and ior with a given velocity ratio, 
and when un dis of hrs ad pinions are similar. By 
in uestion of minrnum volume or minimum 
t of mains ru author hes been led See ae 
E which are fully demonstrated in his 
for a train of cylindrical pulleys composed ob ls als he 
ratio oft the-dameter.of alatge to tat of a small pull 
to 10. For drums composed of hoops fei by 
disks of the sune thickness, and wiih sf he pened by 
sa the Pest foal re e ra of he deren 
should be rr to 5. Ifthe hoop was supported, kes whose 
volume taken t would be haf [gero ds 2 complete 
disk, the ratio ‘would be 51 to 20. With rend to a trai of 
pulleys de wee shown that a tho same 


-pair 
velocity ratio as a ne vit ie eto oe denice found for: 
minimum volume, tha laiter would be considerably less than” the: 


former. : Thus, with fivé pairs whcse —elocity ratio would be nearly’ 
244, the volume would ‘be less than the 1/26 of a e pair. 
possessing the-same velocity rato À m constructed in brass. 
of such a train, with all thè large palleys 179 inches in diameter, 
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and all the small r inch, weighed 18:34 ounces. A train of four 
of drums iliustrat-ve of ike lam problem solved wélghed 


pairs 

16°788 ounces, the large drums being 2°55 inches, and the small 
I inch diameter, while ecll-the h were half an inch broad. 
The velocity ratio of Pus trom is nuu or a.little more 
than 42]. i 


room “Ths Etiology of Scarlet Fever." “By E. Klein, 
MLD., F.R.S., Lecturer on General Anatomy ahd Physiblogy at 
the Medical Schoal o^ St. Bartholomew's Hospital,’ London., 
The i tian, the results of which I now record, was com- 
menced at ‘the end of December, 1885. deen out of an 
inquiry into the eace of scarlatina in erent quarters of 
London, und „by the Medical Department, 'of the onl 
Government Board as a part of its business of io 
epidemics. That inquiry had demonstrated milk from a gloa 
endon es the orf ihe warns and had Adda! gong 
circumstantial evidence that the sarlatina had been’ distriDute 
not in the whole, Ent in certain sections of the Héndon milk, and 
further thet' the ability cf the sections of milk service to conv 


ection of this cow with " gsarlet 
of te inductive methods usually sat Boar he 
t'or the Local Government when 


genera E e tun e Y 
of the cow ; and further from the ulcers of the cow a 
of micrococcts was isolated cultivation in artificial 


leen, and kidney) bears a very close resemblance 
Cg res, mem. od kide) Ss ey the “Hendon cows as 
well as.to himan scariatine 
The second of the work, niea out are 
ent, bad for its object to 
whether or no the 
the identical 
the human subject, is capable of 
the same di as was obeerved m the on cows and in the 
calves roo task iban seal tne latter source., The definite 
and clear is really the case has now been obtained, 
Rc ID REL. 
On ing acute cases of human ‘which 
opportuni owe great thanks to Dr. Sweeting, the Medical 
secre viene of the Friham Fever Hospital—I soon ascertained 
the fact that there is present in theblood of the general circulation 
& species of which on cnjtivatioti in nutritive 


examined in this direction, four ‘yielded positive’ results: three 
were acute cases between the third and sixth day of illness with 
Denion Pug s a a recla eae 
Ta mil these four cases several 

methods: and under 't 

required, precauticns for establishing tony in a series of 
“tubes ‘containing rerilised nutrimwe gelatine, ‘and geneell y 
a very spall number of these tubes revealed after ae 
, of several days ore cr two calonies of the mícrécoccus. This 
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Having ascertathed the identity inm and caltmal 
respects of the micrococcus of the bioed ori scarlatine with 
the organbm obtained from the Hendon the action of the 
cultivations of beth*these sets of piece then tested on 
animals and the results compered. ound that mice— 
wild mice better than tame ones—after | or after 
feeding, became affected in exactly the er, nọ matter 
whether the one set of culttvations or tha à was usd. The 


great majority of these animals died aft seven and 
twelity days; the fesz-mertem con- 
oor of Inge amoung i eme to cbnso of 
portions ‘of , congestion of the i and, 
M a een, great congestion disease o 
the cortical Veit be the kidney. From|the blood of these 
animals, teken directly from the heart, i were esta- 
blished in nutritive gelatine, and hereby ithe ' existence of the 
same species of micrococci was revealed ; th all those 
s f of the micro- 
coccus of the Hendon cows, of the humán 

In the third and concluding section of th cultivations of 
the mi of two casgs of human were used for 
infecting cal tiw calves. ware ioc and two were fed 


From the:heart’s blood of calves thus! ;hfected 
scarlatiha the same micrococcus was recovered by cultivation, 


coccus the Hendbn cows, and of[(he cases of human 
scariatina. 
It must be evident from these obeervat! , that the of 


scarlatinal infection from the disease in 
towards ths study and careful su 
efforts ought to be directed in 4 
fever in man. It is also obvious that in 

investigations of this cow disease are 


Anthropological Institute, Feb 
Galton, F.R. S., President, in the i 
Jo eph, Straker was announced. —Prof. F er road a peper on the 
functional topography ®f-the brain. Hei discussed the question 
how far recent investigations into the’ fudttional topography of 


the biain could be brought into relation; craniological and: 
anthro researches with a view to | lish the foundations 
of a scien ology.’ Then he sketched the functional 
to of brain so far asit had settled, but pointed 
out psychologloal aspects of functions were still 
far from "made out,- h the! correlation must be 
establuhed proved before a practic ogy, in any 
degies serviceable to the Hr offered or an ogist, could 
ben regarded as ible. He offe xik ions on the 









Se pablo fox s Bonal ai of the brain to 
form an estimate of the forces and of.the individual, 
he fointed out many great difficulties] which to be en- 
countered. Ceteris paribus, greater omi development 
might be considered as an index of functional capacity. 
He th the attempt to determine in functional 
cc the examination of head involved all the 
geese nema gr the examinatidn of the brain, and a 
great y more, ,He indicated the relations of the 
convolutions, but EA ef that in the present 

state of our knowl the of a scientific phrenology were 






still very deficient. , There was reason. to beh howerer, that, 

anatominen phymalaguta perchlogis, Aam ints of view by 

ea ue ania Me I ogists; great 

aa ton s nde iunt Q & paper on the 
Sead anal Maat tre 


Soren Hamen on a fomi haman aka ie ds sat 


was taken as read. . " T 1 


Entomological cared Februar 
dent, In the chair. — SU 


Vice-Presidents d 37 -88. 
D PX NR ERE: 
weié elected Wollows. — xhibi 


of f Synchloe—S. dani 


exhibit 


„to five distinct series of 
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ima-njaro ® also, for com- 
parison, specimens of Synchlee sesenting and ci Aellica, which 


the The new speci ee W. White exhibited a 
number Valid Ring of European in various 


stages of growth, illustrating the i radial d opment of the 
mar and colours, as Por Prot Welman, in hk 
“* Studies in the Theory of —Mr. Gervase F. Mathew 
of a female of “Tyan telicanus, from the 
of ady ano on 





exam of a from Vigo, which ap "o ie 
eii astroa, —HMr. ed exhibited, vereri 


N. F. Dobrée, Apis rs dle ui mae en iets 

gaiis bed bred from larves coljected in Hampshire. —Mr. Eland 
lus cinerascens (Fab.), 

Mecostethus psi aren = Gryllus (Gmel? and 

icud a note on the Identity of Gri (Lust) fa At mel 

—Mr. H. Goss read a communication fro 

ets ton, on toe subject of the scalas aoe Ton 


kasi). It was stated that the insect had of late years become . 


M pt Or to various trees- and shrubs in California, into 
which , as well as into New Zealand and Cape Colon 
it had been introduced from Australis.—The Rev. T. 
Marshall communicated a monograph of the British Bracenide, 
part 2.—Mr. F. P. Pascoe read s paper entitled ‘* Descriptions of 


some newspecies of Brachycerus.” —Ma, Francis Galton, F.R.S., 
uu g betes rag Aan eer of verifying 
theory of heredity,” in 


ich he agreed tho neato of a system of experimental . 
continued for several years, with the object of 


eran dee os to the aecce e or De dintnadon of 
tho-rate at which a divergence from the average of the race pro- 


ceeds in successive generations of continually selected animals.— 
Mr. F. Merrifield read & paper entitled '* A posed. method of 
Salenia tliustrarva, with the object of o data for 


Mr. on." Mr. claris said ha considered th 


experim posed, 
mid ald be more ra Froe Madola eme snl 
rao or some reasons the s ected was 
Mr. Galton’s con he believed that the fact of 
the moth seasonally dimorphle was likely to introduce dis- 
turbing elements into the experimehts which might influence thè 
results. The discussion was continued.by Dr. Sharp, Mesars.e 
Baly, Kirby, White, Klein, Porrigt, Dunning, Waterhouse, Bates, 
Merifeld, Galton; and others. 
Chemical Society, February 17.—Dr. Hugo Muller F.R S., 
President, in the chair.—It was sanonnced that the following 
in the Council list were odd sa paa 


: Mr. W. C F. vice Dr. Muller, 
F.R.S. As Vice-Presidents ALTE pm 
lemmer, F.R.S., and Mr. "bud Mond, vice Mr. ernia, 
F.R.S., Prof Liveing, F.R.S., Prof. T. E. F.R.S. 
As Members of the Council: Prof A. Church, 
Dr. P. F. Frankland, Prof Kinch, and Dr. H. F. M , Vice 


Messrs. H. T. Brown, A. E. Fletcher, and Profs. Meldola and 
Pickering, —The following pa ek ee influence of 
temperature on the heat oh els by Prot, SU 
Pick ! Tua d esiealen ob tie an s previous work 
on the phates, wan The To umos af Tan on the 
Heat of Chemical Combimation” (Trang, I 260) which 
tended to show that the heat of dissolution of, & salt does not 
increase regularly with a rise of but that irregularities 
occur at various ports, so that the heat of dimsolntion must be 


represented by a series of curves. The experiments with potas- 
stum sulphate, b and anhydrous magnesium sulphate, and 
h end copper sulphate have. been repeated, and 


the inveshgation extended to potassium, sodium, hydrated and 
anhydrous strontium chloride, potassium and the two strontium 
nitrates, the two sodium carbonates, sodium acetate and potassium 

vestigation com 
ations, the mean*results with each salt 
ts, each performed with differ- 
ons extended from 3° to 25°. 
In all cases it was found that the previ noticed 
were tho result of error, and thgt the heat of dissolution of a salt 
is represented by a serleg of straight Ime In rising from low 
temperatures the heat of dissolution is expressed by 2 straight line 
up to a certain point, when the rate becomes suddenly lowered 
and remains constant till a fortherssudden reductign occurs at 


ent thermometers . Thé o 


- 
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some stil higher temperaturo. 
the mean results from lines of perfect tness amounted to 
less than one-thousandth of a degree. . . . The heat of com- 
bination of a salt with its water of crystallisation is deduced from 
the aguthor'£ result He concludes that it is not a constant 
quantity at all tem os; the general effect of rise of 
temperature being to 1t, although at very low temperatures 
this effect seems to be more than counterbelanced by some other 
cause, probably the tendency of the water molecules to unite 
with each other, the heat af combination diminishing then with 
fall of temperature. The more water a salt contains the more 
marked are both these results. —Peripdstes, by Dr. C. W. 
Kimmins. —Sulphonic acids denved from the @-monohaloid- 
derivatives of ene, by Prof. Berry E. A and Mr. 
vP e.— l'hedecomposition of potassium chlorate and per- 
chlo Ey hest, by Dr. Frank L. Teed. — The formation of ethylic 
ogcetate, by Dr. J. Wiliam James.— The relaton of 
larobenrene anilide to amidoarobenzene, by Mr, R. J. Friswell 
and Mr, A. G, Green.—Note on Wallach’s explanation of the 
‘isomeric transformation of diazoamidobenzrene into amidoaxo- 
bénrené, by Prof. R. Meldola, F.R S. 


Victoria Institute, February 21.—Prof. T. McKenny Hughes 
read a paper on caves, their formation, uses as saree ae E 
and the Influences which in many cases canse uncertainty as to 
tha agot of, thie deposi tiere In regard to English fea caves 
he held that our coasts hai not recoverea their present elevation, 
after the submergence that followed on the ial age, before 
man came on the scene, marine shells being found buried in the 
same earth as Palwolithic man and the extinct animals. 


Middlesex Natural History Society, February 15.—Mr. 
Mattien Williams in the chair. —Mr. Logan Lobley read a paper 
en the geology of the parish of Hampstead. Commencing with 
a sketch of work of those disti per groper who pate 
made Harkpetead classic ground, Mr. obley referred especial 
to the work of the late Mr. Caleb Evans, and mentioned that 
Mr. Evans's well-known model of the area had passed into safe 
keeping. The London Clay was described in detail; its mino- 
rals, the nature of its clays, and the material manufactured from 
them, were treated of, zs well as the sections, and the fossils 

have yielded. P on to the Bagshot Sands, Mr. 

Lo traced their age, their connection with similar beds of 

gther districts, and the important part they play in the question 
of water-upply. Some upon the formation of th 
present features of the area by denudatior, and some i i 
and suggegive notes upon the sources and direcnon of flow o 
the former smaller stream, such as the Fleet, the West e 
and the Bays Water, with a reference to the great folds of the 

, Chalk, and the relation of the geology of London to that of the 
southern area, concluded the paper. 


La EDINBURGH 


Royal Society, Feb .—Lord Maclaren, Vice-Pre- 
sident, in the chair.—Dr. aug read a paper on cases of 
instability in open structures. —Mr. W. Peddie communicated a 
e-rate of increase af electrolytic polarisation. — 
ir W. Thomson discussed the equilibricm of a gas under its 
‘own gr@vitation alone, and pointed out the bearing of the 
blem on the question of the probable age of the sun.—Dr. 
Ralph d, of Dun Echt Obie » communicated some 
astro cal notes. . A 

Royal Physics! Society, January 19 —Dr. Alexander Bruce 
showed some microscopic specimens tending to confirm Gower's 

jews with regard to the existence of the ascending lateral tract In 

e spinal cord. His seetions were taken from a case of 
myelitis confined to the lower dorsal cord. They showed 
ascending ips rini of Goll’s columns, of both cerebellar 
tracta, and of a comma-shaped tract in the situation of the 
ascending lateral tract of Gowers —Dr. R. H. Traquair com- 
muhicated the first of a revision of the- nomenclature of 
the fishes of the Old Red Sandstone of Scotlaifü.—BMr. W. E. 
Hoyle read a report on a collection of shells brought from the 
West Coast of Africa, the Canaries, and Cape Verde Islands, 
by Mr. John Rattray. 

Mathematical Society, February 11. —Mr. George Thóm, 
President; in the chair*--Mr. W. J. Macdonald gave a proof of 
a geometrical theorem ; Mr, A. Y. Fraser submitted a paper on 
xortices, by Mr. Charles Chree; Mr. R. E. Allardice communi- 
cated a noteson a theorem "in algebra, by Mr. John L. Mac- 
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George A. Gibson called sienio n to a pdint in 
the history of definite integrals; and Mr. Jofin S. Mackay gave 
a few tngonometricsl notes. » 


CAMBRIDGE ^ 


Phi'osophical Society, January 31.—Er&t. on in 
the cheir.—On the motion of a ring m an infinite liquid, by Mr. 
A. B. Basset.—Form and position of the Horopter, by Mr. J. 
Larmor.j—On the finer structure of the walls of the en 
cells of Tamus comannis, by Mr. Walter Gardiner. 
appear, from the author's more recent researches, that the per- 
foration of the wals of the endosperm cells in the plant referred 
to is established efter the formaticn of the wall, and in a similar 
manner to that which occurs in sieve-tnbes during the formation 
of the sleve-plate. The author fmther hopes to show that this 
is a special instance of a general phenomenon. - Y 

February 14.—Mr. Trotter, President, in the chafr,—On 
the inflnence af action in some chemical decom posi- 
tions, by Prof. Livearrg.—On homotaxis, by Mr, J. E. Marr.— 
Note on the function of the secreting hairs found upon the nodes 
of young stems of i eiue; onthe Tne tao 


of the Ipomoras ; and on t uM EK ular 
organs on'the leaves of some Aroids, by Mr. W: eiue 


- In the last paper the author remarked that it has been frequently 
stated $ 


the enfire absence of all extra-floral secretory struc- 
tures in monocotyledonous plants furnishes one of the most 
striking points of difference between the above-named group and 
the Dicotyledons. One would be led to expect, however, that 
some farm of secretive o should be present, and that 

bably they would be found anywhere —among the Aroids. 

ded by these conxiderations, the author*made a careful exa- 
mination of«the Aroidsat Kew, and was so fortunate as to find 
two individuals, vir dglaonems Manni and Alecasia cubres, 
which appear to him to possess definite o of, secretion, 
The structure of these organs was then sh descríbed, and a 
comparison was insttuied between them certain forms of 
extra-floral;nectaries, As to the existence of intramural glands, 
eg. in Anthurium furctatum, the author's observations con- 
firmed thoss of Dalitzsch recently published in the Botamisches 
Centralblatt, 

LI¥EKPOOL 


Biological Soclety, January 22.—Proá& W. Mitchell Banks, 
President, feid his fusdgUral adire, which dealt with the aims 
nd objects:of the Soclery.—Prof. W. A. Herdman 16ad a paper 
on recent researches in connection with the vertebrate brain (the 
pineal eye in lizardg, and the pituitary gland in the Vertebrata 
and Tunicata) and their bearing on the hypothetical proto- 

February 12. — Pro£. W. A. Herdman, Vice-President, in the 
chair.—Mr.'A. O. Walker contributed some notes on the Mysida 
of Liverpcol Bay, with a description of some abnormal specimens. 
—A paper was read by Mr. J. on some points in the struc- 
ture of A/cpeniainum 7 —The Secretary (Mr. R. J. 
Harvey Gibbon) drew ntfention to the new translation of * 
Sachs's *' Téxt-book cf Botany,” Book II., by Goebel, and made 
some remarks on the value of a uniform terminology for the repro- 


ductive not merely in botany, but in biology generally. — 
Dr. Ellis ed some notes on insect —Dr. 
Larkin exhibited and described some ph: 


ogical apparatus. ` 
| Paris i 
Academy of Sciences, February 28.—M. Gosselin, President, 


in the chair.—_Remarks the tation of MM. 
Charcot and P. Richer’s work, Les I a dana PAS,” by 
M. Charcot: R of persons “possessed by the 
devil,” that is subject to and other nerrous affections, 
have.been brought together from ivories, enamels, 


ir elles painti znd other sources, for the purpose of 
studying de mati ou the daad Tant o aes dne ro 
Such mastersas Andrea del Sarto, Domenichino, and Rubens are 
generally found to have depicted these subjects with a strict 
regard to nature, so thar their reproduce the 
traits of a now well-understood state. — Determination 
ofthe constant of aberration : second methad of obser- 
wation, by M. . T= author here deals with the somewhat 
feeble part played refraction in thee already described pro- 
cesses." From this study it appessm that, the action of refraction 
being at aj altitudes the smo, the measure of the distance (except 
ST ions) may be everywhewe effected under almost 

1 
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identlcg] conditions of accuracy. Hence it is no longer necessary | are described for easily preparing A substance, and conmparing 


to o the twe stars only when found at considerable 
altitudes, a circumstance which facilitates compliance 
with the other geometrical Titties ot the problem. the 
movements of the atmosphere, in connection with M. 
s last note of February 21, by M. Faye. The author 
reviews the whole ect of atrial movements as bearing more 
especially on his well-known theo ing the direction of 
the wind in cyclones. The paper is followed by a brief reply from 
M. Mascart, who still maintains that this theory is unsupported 
o —Note on the measurement of the photographic 
es of the transit of Venus across the solar disk in 1882, by 
Bouquet de la Grye. These measurements, which have been 
executed in the Institute, deal altogether with rorg plates, 
involving lengthy calculations which cover no lers than 32,000 
eets o 


sh .—On the ce of the sulphuret of 
calci b M. Edmond uerel. In connection with M. 
V V's recent on the determi causes of the phos- 


phorescence of the sulphuret of calctum, the author makes some 
observations on the views already announced by him on the 
influence of f: substances in modifying the molecular con- 
dition of the sul et of phosphorescent calctum.—On the red 
oe dud Pec de Doisbendran: It has 
recently shown hly calcined alumine ing a 


bluish fluorescence £s pacts assumes a red tint in the 


scope. P MUN tis o don HRS contends 
that the presence of um is to obtain the red 
flnorescence of alumina. A mere trace o Vj o Pai sein 
suffices to produce the fine fluorescence described by uerel 
in his work on ‘‘ Light.”—Note on the earthquake of February 23 
at Marseilles O pen D.M- E- Stephan. The movement 
which was attended by such disastrous effects along the Riviera, 
and even in the Alps, was little felt at Marseilles, 
where two series of shocks wae recorded at the Observatory, 
the first at 5.55 in the moming, and ing about 9o seconds, 
the second ten minutes later, and lasting only some 15 seconds. 

ums were somewhat di bat the 


The astronomic 
-cicle was not appreciably affected.—Observations of 
Barnard’s new comet (1887 d), and of Palisa's new planet 265, 
made at the Paris Observatory (equatorial of the West Tower 
by M: Ge Pigonrditi Onia new method of determinlig the 
of X the Photographie observation of the 
Obrecht. method here described 
pas formule by means of which the parallax may bo determined 


e E es, A definition is given of rectilineal applic- 
e surfaces, which several theorems are deduced.—On 
the product of two sums of eight squares, by M. X. AntomarL 
A fresh demonstration is given of the theorem that the product 
PRETO suma ot Sight afhared i8 a. siti of i It is 
further remarked that by means of this rem a rule of 
multiphcation of complex quantities in a space of eight dimen- 
sions may be conceived analogous to the rule of multiplication 
of quaternions, —Note on entropy, M. Félix Lucas It ts 
shown on theoretical grounds that when a gas is heated under 
a constant volume or under a constant pressure, tle increase of 
Pe ere proportion: to Hie increase of its true tempera- 
ture.—On the ents of chemical affinity, by MM. P. 
Chroustchoff and A. Martinoff. Certain analytic and thermic 
erperiments are described, from which it is inferred that 
neither the initial nor the final composition of precipitates 
can sewe to give®coefficlents of chemical affinity. Cha- 
racteristic constants of cannot be evolved by the 
method of simultaneous precipitation.—The action of heat on 
heptene, by M. Adolphe Renard. From the 
described, it follows that under the influence of 
Mense rre ied into toluene and h 
time a certain quantity of its lower homologues, hexene 
and pentene.—On the ial characters of the loss of activity 
experienced by diastase er the action of heat, by M. Em. 
Bourquelot. A serles of experiments are d from which 
it would appear that the quality of the fermentation is modified, 
rather than its quantity diminixifed, unless it be admitted that in 
mei Wiad Di areetwo or more solublo ferments inter- 
which by the increase of tem become succes- 
ix cd Cate M o a M UE Dar: 
—On the ferrite of zinc, by M. Alex. Gorgeu. Several Thethods 


it with the natural ferrite known as franklinite.—On the nitrates 
and superphosphates, by M. A. Andouard. The author's experi- 
ments show that it is a mistake to mix these substances together 
as artificial manures. —On the destruction of the Nefnatodes of 
beetroot, by M. Aimé Girard. The sulphuret of carbon is 


proposed &s & more practical remedy than the system 
of '*decoy plants" (Mantes el introduced by Kühn.—On 
Hie cand Di the hinges m take place in the blood on 


contact with air, oxygen, and carbonic acid, by M. A. Béchamp. 
These are referred to the activity and influence of the 
microzymes of the blood.—On the transfusion of blood into the 
head of decapitated animals, by MM. Hayem and Barrier. 
It is argued that the asseidbons contained in M. Laborde’s 
recent communication on this subject are not justified by higown 
publications. —On the gastric glands secreting mucus and ferment 
1n birds, by M. Maurice Cazin.—On the structure of thegnuscular e 
fibres in edriophthalmous crustaceans, by M. R. Kæhler.— 
On the anatomy of Bilhazia (B. kematokia, Distemum kanals- 
kinm), M. Joennes Chatin.—On the geology of the Lake * 
Kelbia ct and of the Central Tunisian sicul by M. G, 
Rolland. From his extensive studies of this on the author 
concludes that during the historic period the of the land has 
not percepti changed, an tha im tbe Roman Spe ree 
now Lake K communicated only intermittently with the sea. 
vro the deposits of tin, ftom: the geological stand- int, by 
Mr Reilly. Excluding those of Mexico and Bolivia, the 
author argues that all these deposits, from Cornwall to Australia, 
are connected by a vast curve, which he calls the “axis of 
Sumatra. ”—On some new methods of artificially producing 
ised silica and orthose, by M. K. de Kroustchoff.—On 
the earthquake of February 23, recorded at the Perpignan 
by M. Fines, As at Marseilles, the vibrations 
felt in this district. —On the effetts of the same 
Switzerland, by M. F. A. Forg. The 


to have been very generally felt asta Cp 
on.—Papers ° followed describing its E at Nice, 
Voreppe (Istre), and Saint-Tropez, and ing the relations 
er ee ce a iue desde sd ig 
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Physiological Society, January 28. —Prof. Du Bois Reymond 

In the chair.—Dr. Benda mentioned that his researches, accord- e 
to which the ‘‘ spermatoblasts" resulted from the i 

of the cells forming the spermatdzoa with the supporting cells, 
had some years earlier been anti ed by the French angtomists, 
and that Prof. Grunhagen, who nd this view, was 
now lilewise presenting it as his own. —Dr. Rawitz had examined 
the -water crayfish. It was situated on the 
first member of the antenns, was on the ventral 


con- 


ven. "The cells of the green 


anastomosed, the yellow-brown cells being the terminal portions of 
the tubules, and secretory. No conclusions the function e, 


of the could be drawn from their anatomical strugture. 
—Dr. made & communication the har 
strange albumen-precipifate with salt recently Dr. 
Wurster, If to the white*of eggs lactic acid, ide of 
hydrogen, and common salt were added, almest the whole of 
the was precipitated as a whito flaky mas, ectly 
similar in ce and taste to newly-precipi caseine 
Sole ame from caseine by its chemical reactions, « 
easy ity of this form of albumeh, which had hitherto 
beef precipitated by no other reagent was y remarkable. 
was interesting in accordance with reactions shown 
by Dr. Wurster's test paper for active oxygen, ic acid 
was formed on the mixture of lactic acid, peroxide of hydrogen, 
and common salt, and this acid in statu naxendi be the 
specific precipitate for this new form of albumen, w. could 


Meteorological Society, February 1.—Prof. von Berold in 
the chair.—Dr. Frdlich gave a seport on measurements of solar 
heat, which, following up those instituted" in 1883 and already 
published, he had made in the years 1884 to 1586 after some 
alterations in his The most im modifications 
made in the apparatus consisted in tht removal of the rock-ealt 

e 


` 
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. 
e th front of the thermo-electric pile which he had made use-of 
his first meastrements. He been induced to remove the 
rock-sált plate by'theconviction that after a time rock-éalt 
developed,a quality of transmissibility which was not identical 
both for luminous and for non-luminocs heat. ‘The bere thermo- 
electric pile showed itself by oft-repeated proofs to-be constant 
towards the rays of a cube. The relation of the r& 
from the blackened side of the cube to the rays from the white side 
tinued invariably the same. , Thè same constancy was mani- 
ested in the ions of the thermal element towards the 
luminous heat, of a white-glowing platinum cinmney, which was 
uniformly heated by two flames.’ The observations of solar 
- heat’ were made, on perfectly ht days and under a per- 
fectly clear atmosphere, the therm@electric pile being directed to 
the sun under very different heights, es far as Yo", and 


to the sun till 'the diversion of the vanometer had become. 


e constan The values obtcined on the various days and under 
different solar’ positions were graphically delineated, on the 
e s xw pa trl Soir once aaa ea enl 
entlal function of its density. result came Out that the 
“curve” wis a straight lire, or a line concave or 
conver to so small a degree as to deviate bat 
ht'line, When the curre was lengthened ante 
co-ordinate, ther. the intersecting point represen 
the magnitude of the solar heat was the same for a] days o 
observation. The devi results of Mr. and Messrs. 
Angot and Crova were explained, in pars from fact that in 
their calculation the reflection of the thermel rays in the dif- 
ferent ic strata had not been taken account of, and 
in part from the fact that the different atmospheric strata were 
amumed to be el, and so their incurvation was left out 
of account. Notwithstandirg the circumstance that the absorp- 
tion by the atmosphere was di t for the cifferent kinds of 
rays, and also different frorn day to day, was the ‘‘ curve,” 
the co-drdiriates of which were 1epresented by the observed heat 
‘and the abscissze by the logarithms, withou£ exception, a straight 
line. This empirfcally ascertained fact was the main result of 
the whole series of investigations extending over three yours. ' 
Physical Society, February 4.— Prof. Helmholtz in the 
chair.—Dr. Sprung described the 
which ‘avoided the errors of the older balance-barometer 
(first constructed in'1760 by Samuel Moreland} by making the 
© berométer work on a resting horizontal beam, which through 
horizontal’ automatic ‘displacement of a sliding weight was kept 
always in- exact ibrium. The tre vertical tread* 
wheel cénstapntly marked ‘its position on the ing-table of the 


pen 


mstrument. moreover, that this ‘diss of the 
tread-wheel was ' ed bya clockwork, any distur that 
might arise from “its -rubbing against the barcmeter was com- 
pletely precluded. - The automatic ion of the beam of 
the balance was produced by an electric current The speaker 
had quite-recently instituted a series of the most various - 
ments, by which he demonstrated how the tering : 


dee by T t advantage a e for a large 
number io physical in ons: how, for ig s dedii 

permanently register the state o : 
čo- 


with 
i "belance, which wes beirg executed by 
* e series 
would 


of an air-free column of water.’ A siphon-shapec glass tabe, the 

longer lëg of whith' was closed and the shorter one open, was 

filled wi ver, and-above the quicksilver there was 
tity 


pi rer sed à ‘small was 
ected without admission of air, then, on the tube being 
i X ‘the water adhered to the closed 


pressure, buf eveki'then the cohesion 'of 
d columi.' shaking .colurán 
“and the immediately sang. If there was 
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no shaking, the ap continued for an unlimited 1 of 
time unchanged. contrivance should serve the at of 
electrol; air-free water and ining the strength of the 


current under which gas babbles develonéd themselves: by 
electrolysis. The experiment showed thet on the transmissi 
of a current of 2 volts the- water continfed adherent ^ The 
depression of the quicksilver column in consequence of gas 
development occurred, however, in'an ent with a current 
of 415, and in another with a current of 2°18 volts. , ' 
February 18.—Prof. Schwalbe in'the 'chair.—Dr. Frölich 
spoke of ‘his measurements 5f the solar heat in the years 1883, 
1884, and 1886, and refnte at length the objections which had 
been raised inst these measurements by MM. V. , Langley, 
Angot, and Crova. In ths discussion following thereon, Dr.' 
Konig stated that experiments carried out in- the Physical 
Institnte with a Langley bolometer indicated that very consider- 
able influence is exercised by the air-currents on this delicate 
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of 40,000/, a year in aid of higher education. Why is 
England, who pays no small share of this to have no 
equivalent aid herself? It has not been found that a 


'| liberal educational policy discourages the “ pious founder.” 


THE STATE AND HIGHER EDUCATION 


T is seldom that a Cabinet Minister receives so in- 
fluential a deputation as that which on Friday last 
requested Mr. Goschen to supplement the revenues of the 
Victoria University from the Nationa] Exchequer. The 
gentlemen present represented the intelligence and indus- 
try of the North of England: they told a story of earnest 
afid patriotic effort, and we sincerely trust that Mr, 
Goschen will feel able to afford them the moderate 
assistance they desire. 

'The ground on which the request was made, and on 
which Mr. Goschen promised to consider it with favour- 
able atfention, was "lesignedly circumscribed by narrow 
limits, Neither the deputation nor the Chancellor wished 
to raise the wide question of the future relations between 
the State and the higher education. Both were anxious 
to regard the matter in hand from one point of view only. 
For good reasons the State has seen fit to confer the 
power of grantigg degrees upon the Victoria University, 
but it insists that external examiners shall take part with 
the Professors of the University in the conduct of the 
degree examinations. The cost thereby entailed on the 
Colleges, though not very great, is still an appreciable 
burden to institutions which can barely pay their way. It 
is therefore suggested that without committing itself to 
any far-reaching scheme of a general endowment of 
University Colleges, the State might properly defray the’ 
cost of the regtrictions which it has itself imposed. 
Unlike the Universities of Oxford and Cambridge, the 
Victoria University has hitherto depended on funds which 
have been accumulated in a single generation. Unlike the 
University of London, it is a federation of Colleges en- 
gaged in educational work. These institutions want their 
cláss fees avid their examination fees as well as all their 
slender resources from endowments, and could turn them 
to good account. Their case is, that todo so would be 
to the public advantage. ` They ask that 2000. a year 
may be given towards the salaries of the examiners and 
other University officials, in order that the Colleges of 
the Victoria University may be able to devote the whole 
of their available funds to the work of tedching. 

With this position we have no fault to find. The 
circumstances of the Victoria University are exceptional, 
and we think that the Chancellor of the Exchequer, if he 
grants the request of. the deputation, may fairly contend 
that he has not committed himself on the wider issue 
that must before long be raised. 

We cannot, howerer, refrain from pointing out that the 
question of State aid to higher education cannot remain 

.inits present position. Whether such aid shall or shall 
not be given is no longer open to discussion. It is given 
already, but not, apparently, on any definite principle. 

If it is right that 1 . & year should be supplied 
from the national funds for three new Colleges in Wales, 
which have still tHeir reputations to make, it js surely 
wrong that England shuld have received no help till a 
school of,science gf European celebrity likf'the Owens 
College is forced to ask for a share in a grant of 20097. 
a year. Scotland, Wales, and Irelgnd receive upwards | 

Vor. xxxv.— No. 907 


University College, Dundee, and Lord Gifford’s recent 
bequest are proofs that he still flourishes in Scotland. 
Why should a contrary result be feared if England 
shared Scotland’s advantages? 

It may be said that the fact that the northern Colleges 
have reached their pfsent degree of efficiency without 
State support is sufficient proof that it has rfot been A 
needed. We doubt the validity of this argument. Tie 
is an important element in the industrial warfare of the 
present day. If we are to wait till prosperity and high 
prices enable our provincial Colleges to struggle through 
the slough of financial difficulty in which many of them 
are involved, we may find too late that efficient edu- 
cational institutions have helped to bring to others pro- 
sperity which has not come to ùs. The higher education 
of our industrtal population is no mere luxury to be 
attended to at a more “convenient season," but a vital 
necessity, a fundamental condition of commercial success. 
The State should indeed do nothing to choke the fount 
of private generosity by which in the past that education 
has for the most part been provided. It should do all in 
its power to direct local effort towards those ghannels in 
which most good can be done. The promoters of the 
Yorkshire College were four years in collecting one- 
third of the sum which they originally regarded as 
necessary for their enterprise; and the undertaking 
might have languished for several years more had not the 
Clothworkers Company come forward with an offer of : 
timely and judicious help. Much good might be doné If 
in like manner the State Would assist and encourage the 
founders of a College in the earlier and mpre difficult 
stages of their work. 

We are, however, clearly of opinion that if after 
fair trial it is evident that a “ University College” cannot 
hope to attain efficient support, or to fill its chass-rooms 
from the surrounding neighbourhood, the State would do 
well to transfer its patronage of higher education elsewhere. 
If an institution, whether called a “ University College” 
or not, is really doing elementary work, it can, under our 
present system, obtain State aid. If its pupils arg 
for the South Kensington and City and Guilds of London 
Examinations, it may, by the grants thus received, largely 
diminish the sum which would otherwise be required for 
the payment of its teachers. If, then, it is sufficiently 
proved that any institution belongs to this class, it is 
already provided for, and has no special claim for further 
and exceptional help. 

On the other hand, it must be remembered that the 
higher education has never been self-supporting, and that 
the most successful College can only hope to make both 
ends meet ‘by endowments or by a sufficient income 
obtained from some other source than fees. More good 
will be done by allotting any sum devoted to higher 
tducation to Colleges which may bein financial difficulties, 
but which have proved that they are, situated where 
the want of such education is felt, than in affording 
exceptional support ps institutions in thiply- i 
districts, Where the “raw material? for a successful 
experiment in yg of tho highest class cannot be 
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‘found. An able lad gains much valuable knowledge, and, 
most important of all, self-knowledge, by contact with 
those who ar€his equals not only in talent but in years. 
It would be better, by a system of scholarships, to give 
the youth of country districts an opportunity of learning 
what competition means in a flourishing College, than to 
foster*a large number of half-equipped and struggling 
institutions, which cannot reasonably hope to attract 
students of more than average capacity in numbers 
sufficient to justify their claim tombeing centres of the 
higher learning. 

Jo encoyrage in their initial stages promising edu- 

a cational’ enterprises; to determine, if need be after 

fajr trial, whether any given institution can do most 

good as a centre of elementary, seccndary, or higher 
instruction ; to afford to institutions of each grade help, 
the amount and continuance of which depend upon the 
educational results they attain and upon the increase or 
withdrawal of local suppart,—these are the generalelines 
on which the State may aid secondary ang higher educa- 
tion. It would thus encourage the performance of good 
work in each educational stage at those points where in 
the nature of things good work of that kind could best 
be done. It would be led no doubt into expenditure, 
but in this, as in so many other cases, the old induction 
holds good, * There is that scattereth and vet increaseth,” 
is true of natiops as of individuals, and most true of 
national expenditure on education. T 





PRACTICAL ZOOLOGY 

An Elementary Course in Practical Zoology. By B. P. 
Colton, Instructor in Natural Sciences, Ottawa High 
€chool, Illinois. (Boston: D. C. Heatk and Co., 1886.) 
HIS volume is one of tke latest additions to the 
stock of laboratory hand-books based upon the 
well-known type-system. It is more comprehensive, 
but, in detail, much simpler and’ more elementary, 
than any of its predecessors, while it diSers from them 
in its method of treatment. The objects and scope of 
the work are set forth in a short introduction, and the 
detailed matter 1g embodied ın thirty-two fasciculi, each 
devoted mainly to a consideration of same one type of 
organisation, Of these, ten are devoted to Insects and 
thee to Crustacea—this, however, for a special purpose 
to which we shall allude. Practical hints dealing with 

methods and the like are incorporated with the text. 
Certain emendations will be nectssary in a subsequent 
edition, and to these we shall refer duly. In not a few 
cases the descriptions of the structural features of a 
giten animal have begn prefaced by a bref account of 


its habits and movements. An arrangement, this, of 


which we heartily approve. It must not be imagined, 
however, that the book stops short here. The author 
sets himself “to aid the student in getting a clear idea 
of the animal kingdom, as a whole, by the eareful study 
of a few typical animals,” and he remiads us that “a 
definition thought out by the student himself, imperfect 
though it be, is of more A to him than a perfegt 
definition learned frem a book, which often appeals to 
mere memory. Definitions made in the way these pages 
-require are good as far ag they go: they should be cor- 
rected and supplemented by the instructor. Ig develops a 
„boy more to earn a dime than to receive a dollar as a 


ift.” | different things. 


The contents of the work are well arranged, the style 
is clear and concise, and the facts are presented in logical 
sequence, nothing being anticipated; but despite the 
assertion quoted above, there are far t$o9 few facts 
recorded. Some cf -he descriptions are meagre in the 
extreme, while others are so brief as to be useless, For 
example: on p. 8 the nervous system is introduced to the 
beginner for the first tire (and that in the grasshopper) as 
consisting “ mainly of a white cord extending along the 
floor of the whole body-cavity. In most of the abdo- 
minal rings the nerve-cord has enlargements called 
gangha, from which nerves branch to the surrounding 
parts? The like is to be said of the descriptions of the 
spider’s organs of respiration (p. 22), of the clams kid- 
ney (p. 52), and othe- organs which could be named; 
while those of the Corsal vessel and “ liver” of the earth- 
worm demand early rectification. On p. 30 the author 
says of the “line of division between the héad and 
thorax " in the cray‘ish :—* Hurley places it between the 
second pair of maxilla and the first pair of maxillipeds. 
Hyatt places the d:vision between the first and second 
pairs of maxille, as the space between these is mem- 
branous entirely across the sternal region, while back of 
this line the parts are hard and firmly soldered together.” 
One primary object of a book of this kind should be that 
of imparting a sound training in methods by way of 
systematising the work of the student, ard every con- 
scientious teacher of zoology knows that by no means 
the least formidable difficulty to be encountered is that 
of teaching his pupils how much, and what, they shall 
leave aside. Bearing this in mind, we would fain see al] 
matters which involve differences of opinion such as that 
alluded to above, elimirated from an elementary work. 

The author has evidently been struck with the fact that 
there has manifested itself, under the growth of the type- 
system, a tendency to produce a lop-sidedness in the 
mund of the student He is by no means alone here, 
but he sets himself to rectify the matter. This he does 
by extending and cons-derably modifying the said sys- 
tem ; with what amount of success, has yet to be seen. 
He, and others who have since come into touch with him, 
must bear in mind thet the type-book is, for the most 
part, but a tool in the hands of the student working (as 
does he for whom the author prescribes) under the 
guidance of a feacher, whose bounden duty it is person- 
ally to direct the work in all its details. He, and he 
alone, is to blame for this apparent defect. . 

One charge frequently brought against the type-system 
is that of apparent neglect of classification. The author 
meets this difficulty in a praiseworthy waanner, by first 
describing a given animal as fully as his case demands, 
and then dealing with certain allied forms sufficiently to 
bring out the nature of thase comparisons upon which 
our existing classifications are based. He introduces the 
subject of classification (p. 12) in an absolutely dogmatic 
and empirical manner, which, while it does not do justice 
to his intentions, exposes at the same time the dangers of 
the method adopted. He supplepents the afore-mentioned 
cltapter for chapter. Writing on p. 44, he -says :—“ Ani- 
mals ane ranked according to the number of things they 
can do, angi do well. Tie earthworm-has many parts, but 
they are nearly all alike, and do not nable it to do many 
A part of an animal having a -specia 

1 


March 17, 1887] 


NATURE 


459 





work to do is called an organ, and its work is its function. 

e eaithworm has many organs, but few functions. 
Apply this principle to man and an ape. Each has four 
limbs. The ape is called four-handed, but has no good 
hands ; he*c@nnot handle things well. He has not good 
feet; he cannot walk well. What is the one thing he 
can do well with his four foot-hands? How many dis- 
tinct functions has man with his hands and feet? Multi- 
plication of parts without corresponding vanety of structure 
and function mark an animal as lowin rank." In striving for 
onginality,theauthor has heiegone astray ; and with regard 
to the study of classification in all its branches, we are of 
opinion that it ought not to form a primary object in a 
work of purely educational value. For the advanced 
student, consideration of it must come as a matter of 
course sooner or later: for the beginner it is better that 
it be dealt with at the hands of the teacher, and that with 
the utmost caution. 

On $ vi. of the introduction we read: “If the main 
object of this study is the mere acquisition of facts, full 
descriptions of most animals can be elsewhere obtained ; 
but if the more important part in education is to lead the 
pupil to see and think for himself, then some such method 
as this” (above cited) “should be used." It is under the 
influence of this desire to “educate” the mind of the 
student that the author's plan is most novel and his 
labour most successful One example will illustrate. On 
p. 124 the student is directed, when examining the lungs 
of the mammal, as follows: “ Keeping the eyes fixed on 
the lung, prick a hole through one side of the diaphragm, 
and note the collapse of the lung.” Then follows the 
question, “Is the lung on the other side affected by this 
operation?” A forcible means, this, of bringing home a 
fundamental faar of lung-structure, which, though so 
simple, is, as any teacher of experience knows to his 
sorrow, so generally overlooked by the beginner. It is 
here introduced in a manner which cannot fail to bring 
home conviction or to create a lasting impression ; and 
the student who shall have thus learned it will some day 
wake up to the fact that he has made an important dis- 
covery. Many other charmingly simple examples of the 
kind might be cited. In one or two cases the idea is 
overdone. In others the student is misled for want of a 
technical.term.; and speculating upon the probable nature 
of the retort which might be in guch a case elicited, the 
‘writer is reminded of a reply obtained fom a beginner 
who had worked out most satisfactorily the mammalian 
portal vein, in ignorance of the conventional nomencla- 
ture. The question, “ What do you call this vein?” was 
met by the rejoinder, “ Stomacho-liver.” More technical 
temns mightp*with advantage, be introduced into this 
book. The acquisition of a technical nomenclature must 
go hand in hand with that of the fundamentals of a 
science, and we are of opinion that, until-such are rightly 
and.fully mastered, the student must be, as a tool in the 
hands of his teacher, guided with an unfailing precision. 

In consideration of the pernicious rubbish which, even 
yet, occasionally finds its way into our own elementary 
schools under the guise of the elementary text-book of 
science, it is pleasant to reflect upon the merits cf this 
work. The author's fortunate i in being unhampered with 
the everlasting syllabus ? he performs his ent in 
his own smanner, and it is worthy of a fair trial. We 


a 


question, however, the adfrisability of fnaking,the study 
of insects the focal point. The author asserts that his 
work “has usually begun with the fall term. At this time 
insects are abundant, and many kinds maysbe easily col- 
lected ; they therefore serve well to show how animals 
are classified.” We presume, theiefore, that he adopts 
the inevitable. Haq further claims that “insects are 
attractive: from insects the student passes ən to 
forms which, if taken up at first, would perhaps be 
distasteful to him” This may be, but we doubt it. 
For the analogous ugg of flowers as a means of intio- 
duction to the study of botany much more 13 tq be said. 
This book is written for special use upon special ground 
and under special circumstances; it form$ part of a 
system, and its success can only be rightly judged by 
someone cognisant of the whole. The task which fhe 
author has ın hand is one, of its kind, the most difficult, 
and at the same time the most pleasing, of which we can 
conceive. In it he is honoured, and his plan of work 
musj, like all which have preceded it, have its short- 
comings. That these will be made good with a ripening 
experience we ‘doubt not. 

It remains to call attention to one or two matters 
standing in need of immediate reconsideration. On p. 169 


-we find the heresy of the evaginated hydra revived, with 


much emphasis. P. 71 bears the extraordinary statement 
that “a fish whose body is flattened fiom side to side 1s 
said to be ‘compressed’; the word ‘flat,’ when used in 
describing a fih, means flattened from above downwards, 
and is applied to such a fish as the flounder.", Directions 
are given (p. 120) for injecting the blood-vessels of the 
mammal, but they are wholly superfluous, as more than 
that which is required for the purpose in hand can be made 
out without it, while the process is involved in difficulties 
which are beyond the pale of such elementary students. 
The author's directiohs for killing most of the animals 
are surprisingly novel; those for despatchirfg the turtle 
afid pigeon being worthy of the modern executioner. 
P. 102 reads: “with a strong pair of pinchers seize the 
head " (of the turtle), * pull 1t well out, and chop it off ; 
examine the mouth; are there teeth present P No ex- 
penenced zoologist needs to be reminded of the effects 
which this repulsive piece of butchering would produce ; 
but even that pales beside the injunction (p. 105) to “ open 
the pigeon’s mouth, and insert a pipette containing ahọut 
a teaspoonful of chloroform into the opening of fhe glottis, 
at the base of the tongue” (this has to be found by the 
student), “blow the chloroform into the lungs, being 
careful that the point of the pipette dtes not slip out of 
the glottis.” Never was insult worse than this added to 
injury. These things must be speedily altered if, in- 
tended for the juvenile who is "to see and think for 
himself.” G. B. H. 





THE DUICH COLONIES IN SOUTH AMERICA 
AND THE WEST INDIES 
‘estindischa Sbigsen : Reise-Evinnerungen. Von K 
Martin, Professor für Geologie an der Universitat zu 
Leiden. vii-186 pp. 8vo, with 22 Plates and 1 Map. 

(Leiden: E. J. Brill, 1687.) A 
OWARDS tbe close of 1884 several learned Societies 
in Holland granted collectively the means for a 
scientific tpission to the Dutch colonies in South America 
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and the West Indies. Prof. Sumogar, w th an assistant, 
[ook charge of the botanical work, whilst Prof. Martin 
was to carry on mineralogical and geological investi- 
gations, and Mr. Neervoort van de Pol volunteered as 
zoological collector. The party visited. Dutch Guiana, 
Curaçao, Oruba, [and Buen Ayre, and made also a short 
trip to Venezuela.! 
- Prof, Martin's preliminary repor* or Curaçao and 
adjacent islands appeared in the Journal of the Dutch 
Geographical Society (1885) soon afte? his return to Hol- 
. land ; and the part referring to Guiana wzs priated in the 
* Contributions towards the LinguiStics, Geography, and 
Ethnography of Dutch India” (1886). Of two short 
notiges on the geology of the countries v-sited, one was 
ainserted in the Revus Colonials Internationale (1885), and 
the,other in the Proceedings of the Royal Academy of 
Sciences, Amsterdam (March 1886). 

The present work is the first part of the author's final 
report, The narrative of the expedition is cast in the 
general shape of a diary, but the autho- usually brings 
together all the informatior bearing on the seme tdpic. 
Strictly scientific matters are excluded, andwill be given 
in a second volume. There is, however, no deüciency of 
interesting facts referring to the geography and natural 
history of those out-of-the-way places. The ethnographical 
chapters on the ancient Indian population nf Oruba (with 
a plate giving samples of old rock-paintings found in cer- 
tain caves «f the island) and on the Bush-Negroes of 
Surinam are especially valuable. Perhapa Prof. Martin 
might with advantage have given a little mors general 

. geological information, which certeinly would have been 
not less acceptable to the readers of this volume than his 
notes on the botanical and zoological character of the 
ground covered by. his explorations. 

If Guiana the author went up the River Surinam as 
far as the Negro settlement of T8ledo (4° 35' N. lat, and 
55° 18 W. of Greenwich), a place not formerly visited by 
any scientific explorer, and indeed not ever by any white 
man. The further ascent of the river world have given 
no geological results, as the waters began tc rise with the 
beginning ef the rainy season, making it impossible to 
collect specimens from the rocks in the middle of the 

The general.situation of Dutch Guiana unfortunately 
is far from being prosperous. The development of the 
colÜny has not kept pace with that of its English neigh- 
bour. Agriculture, which ought to be its main strength, 
is going down-hill, and we believe Prof. Martin is quite 
right when he expects very little aid from the increasing 
produce of the gold-washings in the interior. The cause 
of the evil appears to be rather complicated, as may be 
‘seen from a very clever article published by B. E. Colaço 
Belmonte in' Timskri (December 1885 and June 1886). 

The. Dutch islands off the northern coast of Venezuela 
are so very little known outside the nar-ow circle of 
people connected with the interests of those colories that 
any information about them must be as welc8me as if it 
came from Corea or Madagascar. The islands are very 

. small, measuring only ahout rooo square kibmetes, and 
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are inhabited by 36,oco people, most of them being 
descendants of Negroes, who speak the Pgfiamento, 6 
jargon which is a curious mixture of Spanish, English, 
Dutch, Portuguese, ard Carib words. The climate is 
excessively dry, and the vegetation is therefoge,very poor. 
For the same reason Crragao is an important sanitary 
station ; and as the port of Willemstad is one of the safest 
in existence, it is to be expected that the island will gain 
in importance by the opening of the canal through the 
Isthmus of Panama. The principal article of export is 
phosphate of lime, which & found there in large quantities 


Venezuelan islands of Les Roqtes, Orchila, Las Aves, 
Los Testigos, &c., the phosphares owe their origin to am 
epigenetic change of the coralline limestone, which be- 
came infiltrated with phosphate of lime from overlying 
deposits of guano, exposec to the action of the periodical 
rains. All these islands have a nucleus of eruptive rocks 
(diorite, diabase, gabbro, eclogite): «he same geqlogical 
constitution ‘exists in tke central hill of the peninsula of 
Paraguaná and in the mo»untain-ridges of La Guajara. 
We have thus a line of volcanic out-flows corresponding 
to a long fissure running from east to west. ^ 
IS The chapter referrung t Prof Martin's visit to Vene- 
zuela is short, as was his stay in that country. It does not 
pretend to give anything n2w, but it is a very proper con- 
clusion to the author's ““Recullections of Travel" ' 

When speaking of th» so-called flight of .flylng- 
fishes, Prof Martin says it appeared to him that the 
animals now and then, bz a jerk of their talls, gave 
a new impulse to their zscending movement, in addi- 
tion to the work done by their fins (“als ob die Thiere 
sich mit Hülfe des Schwanres manchmal von neuem 
emporschnellter und so die Arbeit der Flossen unter- 
stütrten" Our own observations of several species of 
flying-fishes lead us to adapt entirely Prof. K. MObius's 
conclusions, viz. that the pectoral fins do no propelling 
work at all, but only keep the body of the animal resting 
on the air, and that the cccasional rise in the line of 
movement, when the latter goes against the wind and the 
direction of the waves, is dre to the lifting pressure of the 
wind, which ascends the opposite slope of the wave (K. 
Möbius, * Die Bewegungen der fliegenden Fische durch 
die Luft,” Leipzig, 1878). ANT 

Prof. Martin's styleis very clear and fresh. The plates 
which accompany the bock,mostly engraved from his own, 
drawings, are ent ilkiscrations of scenery and ethno- 
graphical objects, and the whole volume is got up ina 
manner which isthighly crecitable to the publisher. We 
expect with great interest the concluding part of this 
valuable report, which, no doubt, will be an important 
contribution to South American nataral hi d 


A. ERNST 





HYDRAULIC POWER AND HYDRAULIC 
; MACHINERY : 
Hydraulic Power and Hydraulic Machinery. By H. 
Rebinson, M.LC.E., &c >p. xiv. 190, and 42 plates. 

(&£ondon: Charles Griffin, 1887). 

ais ere pulports to “-ecord existing experience in 
this Branch of engineering.” It is divided into 
thirty-five short chapters (aot numbered, and therefore 
2. ERES d 
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and of considerable rickness. Here as well as on the ` 
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gpt quite easy of reference) Five of these treat of 
general subjécts, and the rest of particular machines or 
details. - f 

The work opens with a well-written summary (16 pp.) 
of what f$ “known of the flow of water under pres- 
sure, including a statement of the formulz from Torricelli 
down to our own day, with a short account of some o 
the more recent experiments. Then follow some 
“ General Observations,” in which it is explained that 
the fears entertained on the first introduction of high- 
pressure water-power that accidents would be frequent 
from the bursting of pipes, especially in frosty weather, 
have proved groundless. The “relief-valves” necessary 
to avoid the shock from suddenly stopping pr changing 
the motion of a non-elastic fluid hke water are described 
and drawn. In another chapter the author describes the 
mode of “packing” so as to produce joints tight under 
high -pressui e,explains the use of “cupped leathers ? 
to form a self-tightening joint, and shows the necessity of 
clear water, since dirty or gritty water causes rapid wear 
of the leathers. E z 

The advantages of “ power co-operation ” all over large 
towns are considered in a short chapter (6 pp.), and 
illustrated by its successful application at Kingston-upon- 
Hull Much rfore space might have been given to this 
now Very important branch of the subject. A short 
chapter (6 pp.) details the cost of water-power ın various 
places: it seems to vary from yy of a perny, to nearly 2d. 
per 100 foot-tons. x 

There are three chapters (covering only 7 pp. in all) 
on water-wheels, turbines, and centrifugal pumps. These 
chapters are too short to be of any practical use. 
The remaining 27 chapters are almost entirely devoted 
to the descriptidh of the appliances necessary for the use 
of high-pressure water-power, and to the very varied 
machines which may be thereby worked : many of these— 
especially the larger and more recent machines—are very 
fully illustrated. All this part of the work is of great 
interest. ‘Lhe pressure required for various purposes is 
stated to be 70o]bs. per square inch for ordinary hydraulic 
machines, 1500 to 2000 lbs. for shop-tools, and up to 
20,000 lbs. for compressing iron and steel; and the ad- 
vantages in the use of high-pressure are explained. The 
conditions to which this hydraulic power 1s suitable are 
shown to be those in which great power is to be exerted 
‘at scattered points for a short time only, and'at irregular 
intervals. The machines and appliances described and 
illustrated are very numerous and diversified—far too 
many to enumerate here. Among the more interesting 
may be mentioned cranes, riveters, dock-gear, swing- 
brrige-gear, Sfeering- and ship-gear, gun-lifts, and hoists 
of all sorts. 

The practical part of this work is excellent: it is, in 
fact, a short monograph on the use of high-pressure 
water-power. But the theoretical part sadly needs re- 
vision. The term “power” is loosely used, sometimes 
meaning “force” (say in pounds), sometimes “ work ” (say 
in foot-pounds), sometimes “ horse-power ” (of 33,000 foot- 
pounds per minute) J is not surprising, therefore, to 
find the following mistakes: (1) a factor, 60 (f.e." 60 
seconds in & minute), omitted in computing. “ horse- 
power" on p. 24; (2) a factor, 33,000, omitted ip computing 
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a 
* horse-power ” on p. 2 cise the units (feet afd pounds), 
not mentioned in same place ; (3) a result on p. 35, which 
seems to be inch-pounds ~ 33,000 (#4. -+ by foot-pounds 
per minute) marked as H.P.; (4) the follówing on p. 98, 
“the power (or foot-pounds) transmitted through a high- 
pressure water-main is determined by multiplying the 
fnumber of pounds*of water flowing per second by the 
pressure." From a numerical example lower down it may 
be seen that the “ower” referred to in this sentence is 
to be estimated (not in foot-pounds, but) in foot-pounds 
per second, and thaw by “pressure” is meant head of 
pressure, in feet, : e - 
_ALLAN CUNNINGHAM, Major, RE. 





OUR BOOX SHELF 


The Statesman s Year-Book for 1887. Edited by J. Scott 
Keltie. (London: Macmillan and Co., 1887.) 


THis work is so well known and so generally appre- 
ciated that it is necessary merely to note the appear- 
ance of the Volume for 1887. e editor has made 
every effort to bring the statistics up to the latest date, 
and those who have been in the habit of referring to the 
book will find that its value has been considerably in- 
creased by important additions and modifications. An 
adequate account of the smaller British colonies has 
been introduced, and much new information is given 
with regard to the various systems of lamd-tenure in 
India. The deading facts brought *ut by the new 
censuses in Germany and France are embodied, and 
Mr. Keltie has. been careful to show «he precise 
results of the recent colonial enterprises of these two 
countries. 


Joint Scientific Papers of James Prescott Fouls, F.R.S. 
Published by the Physical Soclety of London. (L8n- 
don: Taylor and Frantis, 1887.) 


AMONG the contents of this volume are some elaborate 
papers on “Atomic Volume and Specific Gravity," pre- 
e by Mr. Joule in association with Sir Lyon Playfair. 

T. Joule took the principal part in the experiments on 
the expansion of salts, the maximum density of water, 
&c. ; but the important theoretical results arrived at with 
regard to atomic volume he attributes almost entirely-to 
his colleague. Another valuable series of mes were the 
joint worz of Mr. Joule and Sir William Thomson. The 
subjects are : “ The Thermal Effects experienced by Air 


in rushing through Small Apertures,” and “ The Therfhal 
Effects of Fluids in Motion." "In the year 1843, Mr. 
o 


Tue read a paper on “ The Caloric Effects of Magneto- 
ectricity and the Mechanical Value of Heat," to the 
Chemical Section of the British Association assembled at 
Cork. The subject did not excite much general attention, 
so that, when he brought it forward a at the meetin 
in 1847, the Chairman suggested that he should not 


his paper, but confine himself to a short verbal descri 
tion of his experiments — " This," says Mr. Joule, “1 
endeavoured to do, and, discussion not being invited, the 


communication would have without comment if a 

Oo man had not rsen in the Section, and, by his 
intelligent &bservations, created a lively interest in the 
new theory. The young man was Wiliam Thomson, 
who had, two years previously, passed the University of 
Cambridge with the highest honours, and is now pro- 
bably the foremost scientific maar of the age.” e 
work they afterwards did together the results of which 
are here recorded, was chiefly experimental, performed 
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LETTERS TO YHE EDITOR 


` [The Editor dees not hold himself responsible for opinions ex- 
pressed by his correspondents, Nether cam ke undertake te 
return, or lo correspond reu the writers of, rejected mann- 
scripts. No notice is taken of GREAYMUS COXSMNRICOLIENT, 


The Earthquake 

WITH reference to the earthquake which occured on the 
moining of February 23 last, it may be &f irterest to inform you 
that to of the magnetic Peers of the Royal Observatory, 
Greenwich, eptirely confirm tke fact shawn by the Kew hori- 
rontal-force iegister (NATURE, Marck 3, p. 421), of the shock 
having been senmble in England. The particulars me as 
follows :— a 

At She 38m., Greenwich civil time, the decl_nation and hori- 
xontal-force magnets were suddenly throwr into vibration by 
sope cause mot magnetic, the extent of vibration being 1n the case 
of declination 20’ of arc, and in the case of Forizontal force "004 
of the whole honzontal force. Other smaller vibrations will be 
obseived, on the annexed copy of the Royal Obse-ratory photo- 
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IHORIZONTAL FORCE | 






DECLIMATION 
` 
. 


f the photographic em of the decilna-or and norlrontal-force 
a ets, as cien cin Royal Obsermtcry. Greenwich, 1887, 
c ay 
h, as os in declination at about 6h. om., and in hori- 
endl force at about Sl. 45m., 7h. 40m., and 7h. som. 
pectively. No motions of this character were shown in 
the vertical-force magnet iegMter, the two  caith-current 
isters, o1 in any of meteorologica. registers. 
in may bð mentioned that the declination magret is a bar 
2 feet long, suspended by a single thread nboat 6 feet long, end 
stands in the magnetic meridian, and that the horizontal-force 
magnet, also 2 feet long, has a bifila: suspersion, the threads, 
about 74 feet long, being twisted horiscntally to cause the 
magnet tó&stand at right angles to the magnetic meridian. The 
tme of vibration of the declination magnet 13 24 seconds, and 
that of the horizontal-force et 21 seconds. The magnetic 
dechnation at Greenwich at the presen: time fs about 17° 53’ 
west. W. H M. CHRISTIE 
Royal Observatory, Gieenwick, March ro 


. oe 
The Axgineer on tho Dimensions of Physical Quantities 


In a brief book-notice (a/e, p. 387, I commented on the 
grave eiror of measyring potential energy m terms of hoise-power, 
compaing it with the allied abzurdity o7. meo=ming distance in 
terms ofspeed. I also cited the following pas-age: 

.'dividmg 3,942,400 foot-pounds per minu e by 53,c00 foot- 
pounds, we get 119 4 herse-power" , 
and I put beside it the allied absurdity :— 

* dividing 5007. a year by 504, we get 104 a year.” 

I thought it supeiflnous to poin: out the nature of the mistake, 
but I judged iashly. For the Enginer (na leader, of March 4, 
1887) has made a romewhat excited attack on this end other of 
my statements :— . 

“we nre in doubt whether ‘P. G. T.’ recllv hes any idea 
what (sec) the expression means.” 

To this charge I plead guilty. For if I were myself per andr 
3,942,400 foot-pounds per minute by 33,000 foot-pounds, the 
result would contain ‘healt of hie alone ; and eodd ceitainly 
not express horse-power. It might be angular velocity perhaps. 
It is wue that if I were to divide 3,942,400 foot-pounds per 
minute by the mere nxwders33,0c0, I should probibly obtain 
the result 119°4 horse power, But the Bagixecg will ascribe 





— 


all this to the pedantry of the ''professor," for its article goes 
even farther in ity than does the passage quoted aboge. 
It leaves out the “ per minute" and says the author *' is strictly 
correct (sie) when he says that 3,942,400 foot-pounds are to be 
divided by 33,000 foot-pounds to get the horse-powei " | Alas 
for Fourier, and Dimensions of physical quantitigs 41 

I wonder what the .Emrimeer would asmgn as the ieault of 
dividing 10 eggs per minute by 2 eggs. Would it, or would it 
not, be 5 eggs per ninu-e? P. G. T. 





Tabasheer 


Mr. W. T; THISELTON Dres ens contibuLon on 
Tabatheer in NATURE (p. 396) will doubtless be interesting in 
connection with the subject of the nature and mode of distribu- 
tion of mlfca in vegetable bodies, in which it is so often 
contained.. 

Brewster, in 1819, says (Edinburgh Philosophical Sournal,a. 
I, p. 147) :—'' It is ford in the :oints of the female (?) bamboo, 
sometimes in a fluid state hke milk, sometimes with the con- 
sistency of honey, but generally in the form of a hard concretion. 
Some specimens of it are transparent, and 1esemble very much 
small fiagments of the artificial pastes made in imitation of 
opal ; others are exactly hke chalk, w a third kind is of an 
intermediate character, aad has a slight degree of tianftucency. 

*' In the year 1804, Messrs. Humboldt and Blonpland brought 
with them from America some specimens of tabasheei, called 
guaduas butler by the Creoles, taken from the bamboos which 

w to the west of Pirciincha ın the Coidilleras of the Andes 
Humboldt’s ‘Personal Narrative,’ voL i Introd. p. xii. note). 
These specimens were analysed in 1805, by Messrs. Fourcroy 
and Vauquelin (Mémo res de lIsstiit, tom. vi. p. 382), who 
found them to be different fiom the tabesheet of Asia. ead 
of being wholly composed of slex, they contained only 70 per 
cent. o ‘this earth, anc 30 per cent. of potash, lime, and 
water. 

Cohn speaks of :wo kinds of .tabasheer, vin crude and 
calicfied. The former consists of 1oundly-angular pieces of 
unequal sizes, possessing all between transparency and 
opaqueness, and paning from brownish, reddish, yellowish, oi 
dark gray to black in colour ; the latter is opal-like, milky, or 
pele ın colour, not unlike a lump of sugar, ‘Tabasheer can be 
cat into pieces very easily, and shows, ın polarised light, only 
extremely feeble double reflection. ^ e 

Brewster, moreover, by studying the optical perties of 
tabasheer, formed one oF m semi-transparent ens, which 
he obtained fiom Nagpo amd Hyderabad, into a prism, and 
found to his ‘‘great surprae that the refractive power of taba- 
sheet was not only lower than water, but so much lower, as to 


be almost intermediate between water and gases." The results. 
he obtained are as follows :— . 
Index of 
refraction 
Air. M jeg = i sie . I'00004- 
Tabasheer from Hyderabad, yellowish by reflected 
cu — E M E aj es IIIS 
Ta eer from Nagpore _ I'1454 
m 3 We harder bluish by re- ) 171503 
EM EN NU flected light ) 1'1535 
n Con 5 very hard 1'1825* 
ater. 1 335 


As to the chemical constituents of this substance, Poleck’s 
recent analysis (Bot. Cex/ra/ó/ Band xxix., 1887, p. 95) shows 
that ıt contains 99 6 per cent. of pure silicic acid and only 0'4 
M E of other mineral matters, ns natrium, sulphuiic acid, 

c., but neither potash nar phosphoric acid bos been detested. 
The crude specimens contain 58 per cent. of water , the calicified 
specimens, on the other hand, are free from water. 

We may perhaps dwell shortly upon the Aa+ivat of tabasheer 
Mi. Dyer has fully shown its occunence in India; now let us 
consider whether it occurs further in the eastern parts of Asia, 
as in China and Japan, where the growth of bemboos is still in 
full vigour In China, tabasheer is known as Tien-chu-hwang 
or Chu-hwang, that is. the ''yellow (substance) of bamboo "d 
or sometimes called Chu-kaou, or the ‘‘cerate of bamboo’ 
" Pun-tsaou- -mûh” says: “They are produced inside the stem 
© boos, end look somewhat fike yellow earth ; they may 
bt often found attached in masses to the inside of the bamboo 
cane” . 

From the well-known ald ese encyclopedia, *' Wakan 
Sansi Desfyó" the Wess eae may be quoted : 
“ After bamboos have beea cut down #m March or April, and 
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left for some time, tabasbeer is sometimes found inslde the stem 
when broken" In Japan it is called Take Miso, and I have 
ony heard that some portion of fluid, or some solid particles, 
occur inside thê stem of bamboo, but not to such a remarkable 
extent as we meet with in India. In the Island of Kiusiu, the 
stem of bemboos is found sometimes filled with fluid, and 
especially in the province of Satsuma, particles like grains of 
sand are often detected. In a new Japanese work about bam- 
boos, entitled ** Nihon Chikufu," or “ A Collection of Japanese 
Bamboos,” by Nawoto Katayama, published in three -volumes 
in Tokio in 1885, it is stated that in Tokio, if bamboos from the 
neighbouring provinces of Shimotsuké and Hitachi are kept till 
fur or August and then broken, some watery juice or particles 
ike sand may frequently be found. These particles are pale 
yellow in colour, but the quantity is only sufficient to fill a very 
small shell ''S5moku ,” and other Japanese botanical books, 
also mention tabasheer. TOKUTARO ITO 
Cambridge 





“ The Origin of Mountain Ranges” 


THE reviewer of “ The Ongin of Mountain Ranges in NATURE 
(Feb. 17, p. 361) says, in reference to my views on the con- 
traction hypothesis :—‘‘ He seems to hold that, according to the 
contrac crum is produced by unequal contraction in 
the solid shell itself, which certainly :s not their view. And he 
entirely omits all reference to the one fact which 1s the life and 
soul of the hypothesis, that the eaith's crust is not strong enough 
to stand by itself without support, a fact which admits of ngid 
mathematical demonstration.” 

Will you kindly permit me to state that this ıs an enfire mis- 
apprehension ; t I hold neither view; and I have a diffi- 

ty in understanding how such inferences can be drawn from 
anything contained in the work. T. MELLARD READE 


verpool, February 18 


Tau sorry if I have bei Mr. Reade as saymg what 
he did not intend to say, but the construction 1 put upon his words 
seemed, and still seems, to me to be that which they naturally 
bear. Mr. Reade’s notion of what it is that the contraction 
hypothesis maintains, and his reasons for diffe from its 
conclumons, aie apparently sammaised in Chapter XI. on pp. 
121-25 He thee tries to form an estimate of the ratio 
between the 1adialend crrcumferentlal contractions within a shell 
of 30 mies in thickness which he assumes to be solid. It 
seemed to me acco ly that he was contempl only con- 
traction within a thin shell which he himself starts with assuming 
to be solid, and that he deals only with ''unequal contraction in 
the solid shell itself” : 

If Mr. Reade meant something quite different from this, I 
ee grup his meaning ; that this was so may or may not 
be my fault, but in either case I am much obliged to Mr. Reade 
for putting me right, and very sorry that I should have laid upon 
him the troublesome necessity of pointing out my mistake. 

What the other view is which Mr. Reade disavows, and what 
other inferences aie contained in the passage he has quoted, I 
confess that J am unable to discover. A. H. GREEN 

Leeds, March 13 





The Vitality of Seeds " 


IN a letter in your last issue (p. 414) upon the vitali 
of seeds, ''N. E. P." states that Prof. Judd in his xd 
dress to the Geological Association (I presume he means 
the Geological Society) was repoited to have said: ‘‘ The 
botemist cites fife germination of seeds, taken from ancient 
Egyptian tombs, as a striking illustraton of how long life 
may remain dormant in the vegetable world.” This ap- 
pears to be a remarkable assertion to emanate from such an 
eminent scientific man as Prof. Judd, for if he really did make 
this statement one would think he must have some good proof 
quite incontrovertible. I must admit I am sceptical, and do 
not place credence in the statements that have been made by 
certain people, that wheat or barley, which is frequently found 
in the ancient tombs of Egypt, could possibly germinate after 
the lapse, say, of 3000 y e. 
We hare often heard of people having had tricks pla upon 
them by crafty Arabsawho, when discovermng grain, knowing, 
perhaps, that the purchaser wished to test it, subatituted for it 
some of modern date; which was sald to be of the gme species. 
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When this was sown, it gérminated, and probably yielded 
a fine crop; but ths real found in tke tomb was to all 
purposes dead. Mummy-wheat is, I presume, simply a com- 
mercial name for a species, which has no sort of connec- 
tion with the tombs of ancient Egypt. Sir Gardner Wilkinson, 
in his book ‘The Ancient Egyptians,” vol. i. p, 471, refers to 
experiments having been successfully made with some grains of 
corn discovered in the tombs. Dr, Birch added the following 
footnote :—'' The iments a-o teid to have been made in 
France. (The ponsbiy of corn germinating afler so many 
years is strongly denied by some botanists on account of the 
impossibility of the delicate and minute embryo, placéd 1m- 
mediately below the &míace, being preserved so long m life, 
close to the surface.)” 

As the late Dr, Bich in the above made reference to experi- 
ménts having been madin France, I beg 1o quote he opinion 
of M. Paul Pierret, a eminent tologist, Contei vateur 
du Musée Égrptlen da ior. in his “Dictionnaire d' Archéo- 
logie Égyptienne," under the head of '' Blé" :— *, ? 

“ Tout ce qui a été dit sur la germination des grains recueillis 
dans les h ées est absolument faux; tous les essais tents 
dans les conditions voulues de 'sincérité. scientifique ont avorté. 
Ce blé, semé dans la terre humide, s'amollit, s'eníle, se décom- 
pose, et, au bout de neuf jours, est entièrement détruit." 

F. G. HILTON PRICE 


29 Weymouth Street, W., March 7 





I BEG to refer y8ur correspondent '* N. E. P.," on this subject, 
to my '' Memoir of the Late Professor Henslow,” p. 207, where 
I have given the results of copious experiments made by him in 
reference to the vitality of seeds, as well as the results of a close 
investigation of the whole subject by himself, Dr. Daubeny, 
and others—being a Committee appointed for the purpose f 
1840 by the British Association ; all tending to show that no 
seeds retain their vitality for much more than forty years, and 
very few for anything like so long, and throwing ufter discredit 
upon often-receivtd statements as to the long-Petained vitality of 
the-so called mummy-wheat found in the catacombs of Egypt. 

Bath, March 7 L. BLeMEFIZLD 


THz question pat by your correspondent with reference to the 
germination of seeds taken from anclent tian tombs appenrs 
to be directly answered by M. A. de Candolle in his work 
on “The Ongin of Cultivatei Plants.” His words are :% 
“I think it pertinent to Say that no grain taken from an 
ancient tian sarcophagus and sown by agriculturists has 
ever been known to germinate. It is not that the thing is ım- 
possible, for gains are all the better preserved that they are 
rotected from the air and from variations of temperature or 

umidity, and certainly these conditions are fulfilled by Egyptian 
monuments; but as a matter of fact, the attempts at iaising 
wheat from these ancient seeds have not been successfal.” 

However, if the germination of mummy-wheat 1s not suffic ently 
authenticated, Prof Judd might perh int to other cases which, 
although of less value on accoant of their antiquity, would nevei- 
theless go far en to prove his point. ere is, I believe, 
the case recorded by Dr. Lindley of some raspbenies '* 
1n the garden of the Horiculeasal Society from seeds tgken froth 
the stomach of a man whose skeleton was found thirty feet 
below the surface of the earth, at the bottom of a barrow which 
was opened near Dorchester. He had been buried with some 
coins of the Emperor Hadrian, and it is theyefore probable that 
the seeds were sixteen or seventeen hundred years old." 

The follow well-ascertained fact, iecorded by Prof. 
Duchartre and others, may prove of interest. Some years ago 
in Paris, when a number of veiy old Houses were being pulled 
€lown in the ‘‘ Cité” to make room for Haussmannian improve- 
ments, Dr. Boisduval examined some dark-looking earth taken 
from the very foundatlois of one of those houses. The earth 
was found to contain seeds, which, being planted carefully under 
a glass bell, germinated in due time, and proved to be seeds of 

uncus Bufoenius, L This plant, as is well known, affects 
damp, marshy places such as the island was on which Lutetia 
Parisiorum grew up. It was therefore admitted as probable 
that those seeds of 5 nmacus bufenius must have been dormant in 
the ground ever since thegime whep the ''Cité" marshes 
became dried up, and the ground begen to be ied by 
houses. L. MARTIAL KLEN 

University College, Dublin 
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CEREBRAL I.0GALISATION ! 
d I^ 


have considered the main positions first taken up 


. \ À TE 
by Dr. Ferner with regard to functional localisa- 


`- been put fh as evi 


tions, and it will be convenient to exanime in the same 
order the criticisms and statements o7 other observers 


ablation in this region, so far as relates to the production, 
or thesparalysis, of the movements of voluntary muscles, 
are almost universally admitted, and to this extent the 
researches of Dr. Ferrier have received briliant corro- 
boration. But the inference that this region is therefore 
of necessity motor has not been so«ene-ally acceded to. 
The attacks to which it has been subjected are based, 
almost without exception, upon a denial of the statement 
that lesions ®f.this region do not involve the loss or im- 
pairment of sensation in the paralysed perts. It is all 
that, on the contrary, the motor paralyses are invariably 
accompanied by loss or impairment af sensation, either 
of the so-called muscular sense (Hitz ae * sense 
of movement," Bastian), or o ‘acne sensibility (Schiff, 
Tripier) ‘or of sensibility in general, muscular and 
cutaneous (H. Munk) ; and it has been scpposed that the 
paralyses of motion which result-from these cortical lelons 
are not true motor paralyses, such as word be caused by 
destruction of a motor ceptre, but are rether due to the 
loss of the sensations which guide the ~olitional move- 
ments, or the ideas of such sensations, of which the part 
of the cerebral cortex removed is assumed to be the 
seat. . - 

The question seems, on the face of iz, one which is 
easi eL Ar Do animals, and especially monkeys, 
in which a lesiop in the Rolandic regior has been esta- 
blished, exhibit loss of tactile (or any other form of) sensi- 
bility? Are cases of motor hemiplegia inman which are 

uced by injury or disease of this on ‘accompanied 
Joss of cutaneous or muscular s ty, or are they 
not? As regards animals, many, indeed most, observers 
answer this question em tically in the positive sense. 
s man, the evidence is more cenflicting. We 
have, it is true, the advantage of being able to obtain a 
direct answer regarding the existence, or aEsence, of sensi- 
bility in anye particular case ; but on the other hand there 
is not necessarily the same restriction of tie lesion to ue 
iip dd matter, and the exact localisation is mu 
more difficult of determination. Accordingly we find that 
cases of motor paralysis from cortical lesio-s in man have 
ce upon both sides, according as 
they have been accompanied or not by impairment of 
sensibility. Dr. Ferrier is, however, positive upon 
this point, relying upon the accuracy of his own observa- 
tions in animals, as well as upon evidence derived from 
pathological observations in man, and the allegations to 
the contry are disposed of by him in the following 
manner ;—- : 

“The conclusion that tactile sensibility is lost or 
diminished after destruction of the cortica. motor area is 
based on defective methods of investigation and erroneous 
interpretation of the reactions of the lower animals to 
sensory stimulation. “Though an animal does not react 
so readily to sensory stimulation of the pa-alysed side, it 
does not follow that this is due to diminismed ar absent 
perception of the stimulus. An animal may not react, or 
react less en. ically, to a sensory stimulus, not because 
it does not feel it the less, but because it is unable, or less 
able, to do so from motor defect. . . . All thas the experi- 
ments of Schiff and Tripier demonstrate is that motor 


- reactions are less readily evoked on the sid= opposite the 
cortical lesion. But the same.thing occurs in cases of 
purely motor hemiplegia in man,” (pp. 374-75). -e 


1 “The Functions of theBrifn ” By David Famer, MD., LL-D.,F R-S. 
Second Edition, re-written and enlarged- (London: Smith, Elder, and Co., 
1886) Continued from p. 441 - 





ing those positions: . s 
I) Rolandic region.— he effects of excitation and 


- “Strictly cortical lesions of the motor area donot cause 
ansesthesia in any form, and it may be laid down as arule 
to which there are no tions that if ansesthesia 
found along with motor ysis the lesion'is not limited 
to the motor zone" (p. 378). 

* The total abolition af the muscular sense (as in loco- 
motor ataxry) does not paralyse the powes et effecting 
movements, Even though the impressions ordinarily 
generated by muscular contraction are not perceived, 

e 


pie penon dan TEE o aore a Ta T ect 
om under the guiding sense of vision. Even with 
the eyes shut the patient can intend his movements with 
correctness ” e 380). $ 

“Loss of the muscular sense never occurs without 
general ansesthesia of the limb. The statements 
to the contrary, sometimes met with, rest only on the 
foundation of a demonstrably false hypothesis as to the 
ups of the ataxy which it: is invoked to explain” 

380). 

“The idea of a movement may be perfect when the 
motor centres are entirely destroyed. A dog with his 
motor centres destroyed has aclear idea of the movement 
required when asked to give a paw, and exhibits jts grief 
at being unable to do so In an unmistakable manner ; and 
the patient suffering iram cortical motor lesion, after 
making futile efforts to carry out his doen d realised 
movement, not uncammonly bursts into tears at his failure. 
There is no defect in the ideation, but only in the realisa- 
tion, of the movement " (p. 383). 

“The cortical centres are motar in precisely the same 
sense as other motor centres, and are differentiated anato- 
mically from the centres of sensation, general as well as 
special ee i 


393). 

Certainly, wit can be shown that a distinct part of the 
cortex is concerned witk the ation of impressions of. 
general sensibility, this would afford strong primd facts 
evidence against the Rolandic region being endowed with - 
sensory functions. And we presently see that such 
evidence is forthcoming. : 

(2) The evidence for the second proposition (that the 
visual centre is situated exc/ustvdly in angular gyrus) 
has not found confirmation, and 13 vi y surrendered 
by the author. That the angular sis at all concerned 
in the visual process is entirely denied by H. Munk, who 
has shown that complete blindness is uced by re- 
moval of the oca xta alone, wi-hout the implication of. 
the gyn, and that removal of one occipital lobe 
produces blindness of ths corresponding of both 
retinæ (hemiandpsia). According to Munk, this blindness 
is permanent; but Luciani and Tamburini, who have 
obtained the same immediate result, affirm that it may 
after a time disappear. Dr. Ferrier; however, denies that 
the mere removal of the occipital lo is followed by any 
perceptible deficiency of vision; aad in support of this 
statement, which was already made in the former edition, 
he quotes the results of Lis own more recent men 
which were performed in conjunction with Yeo, an 
also certain unpublish which have been obtained 
by Mr. Horsley and myself Dr. Ferrier has, however, 
been mistaken in supposing that our observations bear 
out his statement, for we invariably found, when an exten- 
sive removal was effected in the acd Mal 
hemianopsia resulted therefrom, as described unk. . 
But in the few experiments which we ormed the blind- 
ness was not permanent, only persisting, so far as we 
could ju for some days, or, at the utmost, weeks; and 
in one of these cases, in which we afterwards d 
the angular gyrus, hemiano which appeared to be 
permanent was produced. is is confirmatory of the 
statements of Drs. Ferrier and Yeo. I am myself, how- 
eves, not at all sure that the permanence of the result 
was due to the destruction of the angular gyrus, and may 
not rather have been produced by ehe more complete 
removal of the occipital lobe ewlnch that destruction 
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involved. As for the angular 


gyrus, the author seems 
nof to admit that the blindness of the opposite eye which 
he has obtained on destroying that convolution is quite 


temporary, not, indeed, for more than an hour 
or two after the operation. Nevertheless, he infers that 
this loss of vifion which he describes is due to the fact 
that the angular gyrus is concerned with the apprecia- 


tion of direct or central visual IO BIeeNOnE I have myself 


failed to obtain evidence either o permanens ortemporary 
visual disturbances as the result of destruction of the gra 
matter only of one or both angular gyri ; and I confess it 
is to me somewhat ising that an imentalist so 
experienced, and a reasoner so clear-sighted, as Dr. Ferrier, 
should have attempted to erect a theory of such import- 
ance upon a foundation so insecure | 

¢3) A similar idea arises in one’s mind when one con- 
siders the evidence which the author has to bring forward 
of the localisation of the auditory centre in the superior 
temporo-sphenoidal convolution. Of course, if thia be the 
case, it must follow that bilateral removal of this gyrus will 


oduce comple eand anent deafness. According to 
T. Ferrier, this is acttally what happens ; but there is only 
one case followed by com ete recovery from the immediate 


effects of the operation which he is able to quote in support 
of that'statement. This case is that of a monkey which was 
exhibited to the International Medical Con in London 
in 1881, and the animal certainly appeared to be deaf, for 


it in no way reacted to a loud noise, such as the report of 


a pistol fired neag its head. But, convincing as this test 
scemed at the time to most of those present, I may here 


remark that a test of this character is of little or no value 
when applied to monkeys. Fora perfectly normal monkey, 


tioned, has not relied entirely upon the negative result 
obtained from the pistol-report, but expressly mentions 
other tests as having been applied by him. One remark 
which he makes is, however ves significant: “ Occasion- 


ally a doubt was raised as to whether the absence of 


reactioa to sounds was absolute.” 
_ I have always been inclined to think that Dr. Ferrier, 
. in localising the auditory centre exclusively in this con- 
volution, has relied too much upon this single case— 
especially since his deductions therefrom have not been 
supported by the results of other experimentalists. Lu- 
ciani, in particular, insists upon the fact jhht extensive 
destruction of the temporo-sphenoidal lobe is nec 
in order to produce deafness, and that eyen then the loss 
of hearing isnot permanent. This statement I can myself 
fully corroborate. Ihave récently, in conjunction with Dr. 
Sanger Brown, entirely destroyed the superior temporo- 
sphepoidal on both sides in several monkeys, and 
1n not one of them has there been any appreciable loss or 
im ent of hearing. On the other , when the 
lesion has involved not only the superior gyrus but also 
the greater part of the lobe there has in one or two 
instances seemed to be at first, not an entire loss, but a 
diminution of the power of appreciating auditory sensa- 
tlons—this condition, however, being recovered from after 
a few days. E 

I am aware that in locating the auditory centre in the 
superior temporo-sphenoidal Dr. Ferrier does n. 
rely alone upon the result of extirpation, but adduces 

the movements of the ear an 

electrical excitation as evidence that a subjectiv auditory 
sensation is, thereby evoked, Taken by itself this is no 
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evidence at all, for similaf movements "may be*obtained 
from excitation of totally different portions of the cere- 
brum, to say nothing of the cerebellum and of the lower 
nerve-centres. It only becomes evidence as cprroborating 
the effect of extirpation. Buta single “ aerate instance 
is sufficient to overthrow the hypothesis the auditory 
centre is situated in the superior temporo-sphenoidal con- 
volution alone, and ewould outweigh many “positive 
instances.” We have, however, only the one well-recorded 
“positive instance " of Dr. Ferrier (and this was not alto- 
gether free from dóubt) as t several “negative 
Instances ” (those of ee and ourselves ; which 
last have not yet been gubli and could not, therefore, 
be taken into account by Dr. Ferrier). It is prebabl 
therefore, that Dr. Ferrier’s inference is too exclusive, an 
that other parts of the temporo-sphenoidal lofe must bt 
included in the auditory centre.! 

(4) The view that tactile sensibility is localised in tbe 
hippocampal region has naturally been attacked by those 
who hold that it is to the Rolandic region that the per- 
ception of this and other forms of sensibility are to be 

It would not appear, however, that they have 
taken the trouble to repeat Prof. Ferrier's iments 
upon this region, so that his poSition can hardly be said 
to have been seriously assailed. On the other hand, it 
has recelved both corroboration and extension from the 
experiments of Mr. Horsley and myself, the results of 
which were shown to Dr. Ferrier, and the conclusions 
arrived at fully concurred in by him (pp.-340-45). These 
experiments showed in the first p that extensive 
destruction in the hip pal region, especially of the 
poser part of the hippocampal gyrus, is followed by 

esia, which Is not, however, gf a permanent 
character, but dapra after a few days ; and further, 
that destruction or injury of the gyrus fornicatus (which, 
as Broca showed, is to be regarded as a direct extension 
around the.corpus callosum of the hippocampal gyrus (see 
Fig. 2), produces still more marked and far more perman- 
ent symptoms of a like kind. . 

(5) and (6) With regard to the cerebral localisation of 
the functions of taste and sgell, the author in this edition 
brings forward no new proofs of an experimental nature. 
But he adduces and quotes evidence from comparative 
angjomy to show, not only that in animals in which the 
sense of smell is largely developed (the ''osmotics" of 
Broca) the hippocampal lobule is greatly developed, but 
also that the development of the anterior commiss 
especially of its posterior division, goes- hand $n hind 
with that of the hippocampal lobule, and its internal ex- 
tension, the nucleus amygdale, and is therefore to be 
regarded as a commissure of the olfactory centres. The 
evidence in the first edition regarding the localisation of 
taste-perceptions was of the scantiest description, and hd 
been in no way subsequently ened, and it if neces- 
Sary that further experiments should be made upon the 
subject with the view of testing the opinion which the 
aithor has with all caution put forward qn the subject. 

(7) Upon the special functions of the pre-frontal lobes, 
or whether any function 1s in fact specially concentrated 
in this part of the brain, very USE s has been thrown 
by the researches of the years. There is a 
very prevalent idea that intellectual capacity goes hand 
in hand with the development of this region, an idea 
which has existed from the time of the old Greeks, although 
it was not apparently shared, by peoples of yet more 
ancient civilisation. The idea does not, however, ap 
to receive any confirmation from the experimental method. 
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Animals from whom these lobes have been removed ex- 
hibit “a total absence of symptoms ” p. 396). "Inm 

first series of experiments (carried out w.thout antiseptics 

I noted, aftes removal of the prefrontal regions, a decided 
alteration in the animals’ character ard behaviour. . » - 
They had lost, to all ap ce, the faculty of attentive 
and intelligent observation " (p. 401). But that this was 
due to an extension of the effects ofthe lesion consequent 
on tite want of antiseptic precautions <ppears from what 
immediately follows :—“ In some of py -atest experiments, 
in which the lesions were strictly limitec (under antiseptic 
precautions) to the pre-frontal regions, - could not satisfy 
myself of the existence of ar appreciable mental 
deterioPation, .. . A similar total absence of discernible 
symptoms pas been observed also by Horsley and Schafer” 


(P39) ’ i 
the other hand, Dr. Ferrier believes that he has in 
dhe or two instances obtained unequivccal evidence that 
the whole of the pre-frontal lobe is ccncerned with the 
movements of the, head and eyes, being an extension for- 
wards of the centre for those movements which he had 
previously described. Nevertheless, he quee approvingly 
certain observations of Hitzig and of Goltz upon dogs in 
which this region had been destroyed upon both sides, 
and which appeared in cónsequence to exhibit weakness 
of memory and lack of attention, without any paralysis of 
movement or sensation, as tending to confirm, what the 
ive study of the relative development of the 
frontal lobes in different animals and individuals appears 
to show, “that the frontal lobes, the cortical centres for 
the head and ocular movements, with their associated 
sensory centres, form the substrata of thcse psychical pro- 
cesses which lie at the foundation of -þe higher intel- 
lectual operations? (p. 467). The quelification which I 
have italicised takes away the whole pcint of the state- 
ment so far as relates to the region ander discussion. 
And a single well-recorded instance in man (such as the 
celebrated American crowbar case) in which there has 
been extensive destruction of this region without the 
dtcurreríce of any appreciable symptoms during life, 
renders it manifest that there«an be no restricted local- 
isation of any al function in this pact. 

«Munk* professes to have found that after destruc- 
tion of the pre-frontal region in dogs anc monkeys, para- 
lysis occurs in the muscles of the trunk on the opposite 
side. ... My own experiments, as well as those of 
Munks cssertions in the 
» and “in regard to dogs they are flatly 

iig, Kriworotow, and Goltz.” More- 
over, “ Horsley and Schafer have shown that the centres 
for the trunk-muscles” in the monkey “are in the mar- 
ginal convolutions” (pp. esa It is not a little 
iouwto observe how in the desire to conform to the 
prevalent view regarding the frontal region being the 
special seat of intelligence, both Ferier and Munk 
endeavour to prove that the different movements which 
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they ivelpasssociate with this region are particu- 
larly ted to the development of the intellectual 
faculties. Munk even goes so far as tc assert that the 


development of the /qun£-muscles in mammals marches 
part passu with the evolution of the intellectual capacity. 
One is surprised that he has not carried the compariso 
yet further, and drawn attention to the -elation between 
the “wisdom of the ent? and the complexity of th 
movements of the reptilian. trunk | ' 
The amount of space which it has beer? necessary to 
occupy in discussing the question of cerebral localisation 
may be justified, not only by its general Interest and im- 
portance, but also by the fact that the author of this 
"work is one of the most promment exponerts of a dot- 
re D s A 
e cte ara 
not think, however, that sch dum as c a ooe or two of tbem 
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trine which, whether wholly or pisa td ight, has revolu- 
tionised cerebral physiology and profoundly modified the 
department of icne with which this branch of 
physiology is linked. We can co uently only refer 
very briefly to same af the principal alterations and 
additions which we fnd record refafüing 
subjects  ' 

e structure of the nerve-centres is treated at much 

ter length than in theformer edition, and is copiously 
illustrated with many original microscopic drawings by 
Mr. Bevan Lewis and 3thers, The conducting functions 
of the spinal cord, which were somewhat cursorily] dis- 
missed in the former Swn Siu here considered at 


other 


length. The view of Brown-Séquard that there is a dif- 
ferentiation within the card of the paths for different 
forms of sengibility is szbjected to a searching criticism, 
with the result that the existence of such tracts is entirely 
rejected by Dr. Ferrier. He, however, nowhere refers to 
the question of specific paths for tem sensations, 
a question which has become ane of much importance in 
connection with the recent researches of Blix, Gold- 
scheider, and others om the differentiation ofe specific ` 
cutaneous points for these and other forms of cutaneous 
sensibility. To the question of the existence of a “ mus- 
cular sense,” by which is meant that faculty b which we 
are aware of the positim and movements of our limbs 
without calling in the aid of our visual tions, Dr. 
Ferrier brings forward a considerable weight of argument 
to prove that it is not to be Teparded as in any way a 
specific form of sensation, and less a sense of effort 
or innervation produced by the appreciation “by the 
sensorium of centrifugal discharges which are emitted 
from motor centres (Ba:n, Wundt), but that it is merely 
the result of impressions of tactile sensibili conveyed 
bythe ordin senscry or afferent nerves both of the 
muscles and of the parts acted upon by them, and, as 
such, can have neither a specific path of conduction nor 
a central terminus apart from the paths and termini for 
tactile sensibility. 

The functions of the spinal cord aga centre for co- 
ordinate movements are also treated more fully than 
before, and it is shown that even in the higher animals 
each segment of the cord may act as a co-ordinating 
centre for complex and apparently purposeful movements 
of the limbs.’ For it Eas beea demonstrated in monkeys. 
by the author, working conjointly with Prof. Yeo, and in 
dogs by Bert and by Marcacci, that such movements may 
be evoked by the excitation of single anterior roots im 
the cervical and sacral regions. And Dr. Ferrier describes 
one or two experiments. in which he succeeded in stimu- 

ing the anterior corau of the gray matter alone, and 
which yielded similar results (vide note to p. 77). In 
relation to the functiars of the co the tonus of the 
muscles and the so-called “ tendon-reflexes ” are carefully 
considered, and their importance as an pees of the 
condition of the refiex are pointed out. any new facts - 
are accumulated regarding the remaining parts of the 
central nervous system. and their bearing upon the func- 
tions of the several organs is gone into in several 
instances with great care and at considerajye length., To 
most of these it is impossible to refer parti ly. It 
may, however, be noted that the direct excitability of the 
corpus Sees at least of its caudate nucleus, which has 
been denied by Franck and Pitres, is positively re-affrmed, 
and the motor functions of that organ maintained, by Dr. 
Ferrier, as the result cf new experiments performed by 
him. But, whether or nat it be the case that they are 
directly excitable, it would appear that the precise func- 
tions of the basal gang im, and the relation which they 
béhr to motion and sensatian, are as much a matter of 
etinjectute as ever. 

o the chapter which deals witf the cerebral hemi- 
spheres from the psychologic] aspect one of two im- 
portant additions have been made, especially in the part 
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devoted to the consideration of speech, in which the 
conditions of * word-deafness” and “ word-blindness " are 
now discussed. The view which has been put forward, 
amo others, by Dr. Hughlings Jackson, that there 
are other an er centres, over and above those which 
have been nstrated physiological and clinical 
research, which form the substrata of the higher mental 
operations, does not receive sup from Dr. Ferrier. 
“Tt seems more reasonable to believe that there may be 
"higher and lower degrees of complexity in the same 

- centres than to assume the se te existence of more 
highly evolved centres, for which no evidence is obtained 
by the results of experimental research (p. 450). 

It might have been expected that the remarkable con- 
ditions óf the cerebral functions which are met with in 
both man and animals in an hypnotig state would at least 
have been alluded to in this edition, but they appear to 
have entirely failed to attract the authors interest, and 
the subject is passed over in silence. 

In conclusion it may confidently be affirmed that, 
whatever exception may be taken to this or that state- 
ment or opinion, or to “the mode in which this or that 
question 1s discussed, this new edition of Dr. Ferrier's 
work, from the care with which it has been revi the 
extent of the information which it contains, and the clear- 
ness of style and lack of ambiguity which characterise 
its every page, must prove of the greatest value to the 
student of neurology, and cannot fall to enhance the 
high reputation of,its author. E.A. SCHAFER , 








THE VALUE OF THE NEW APOCHROMATIC 
LENSES 


T the annual meeting of the Royal Microscopical 
Society, the Rev. Dr. Dallinger, who was elected 
President for a fourth pus delivered his annual address, 
in the course of which he gave a judgment concerning the 
new object-glasses made with the new German glass, in 
the following terms :— : 
In proceeding t fulfil the honourable duty that, by 
your courtesy, devolves upon me, I purpose in the 
main to follow the line I have taken in preceding years. 
I congratulate the Society on its work, and on its steady 
influence in promoting progressive improvements in the 
optical and mechanical construction of the microscope, 
devoid of all prejudice as to how, or from whence, such 
improvements may come. And whilst, happily, it is not 
of necessity a President's duty to pass in cursory review 
the ee work of the year, there are times when 
it may be for him to review the points of improve- 
ment that have been made in the instrument itself. d 
, For the past tw years I have had an increasing 
interest in the coatinuous improvement of the optical 
appliances of our instrument—an interest which, from 
the first, applied not only to objectives, but also to eye- 
pieces condensers, which consecutive calculatio 
thought, and experience have shown to have a correlat 
umportance. 

Eighteen years ago I had, by practice, made myself 
fairly master ef a 1/25-inch objective of that period 
made by Powell and d. I-still possess that. lens, 
and it is as good a lens of its class as they ever con- 
structed. Soon after, I became equally familiar with a 
1/50-inch of the same class by the same makers. 

By saying that I became master of these lenses, I 
mean that I discovered exhaustively what they would and 
what they would not do. By this, I learned definitely 
what I wanted in lenses, if I could get it; and to get 
that has been my oS e EE until now. And 
certainly the quest has no? vain. And my methéd 
has been to examine impartially, and possess myself of, 
English, Continental, or American lenses, whenever the 
have shown any capacity"for doing best what my work 
proved to me required to be done. be . 
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I know that, in estimatingghe quality of a lens by the 
class of image it affords of certain test-objects known 
to us, a certain amount of empincism must take place. 
We do not absolutely know the image it ought to present. 
But this only epplies within very narrow limits, Take 
the Podura scale: I can give you an image of it with 
my 1/25-1nch and 1/50-ınch of twenty years What 
I, in common with most micros-opists, considered then 
the best result, the mbst sharp, clear, and delicatel 
defined image, with those lenses I can get now; buf, wi 
those lenses, nothing better. 

But the elements—the essential features that consti- 
tuted the quality of beauty in that 1mage—are the very 
elements, the actual fAtures, that every admitted im- 
provement in our object-glasses has brought out *more 

So that if I now put, say, the Podura scale 
under my old dry 1/25-inch objective, and, Beside ıt? 
isely similar scale under a new homogeneous 
1/20-inch objective of N.A. (numerical aperture) 1'5, thee 
very qualities of the image which I, and experienced 
microscopists generally, thought the best twenty years 
ago are incomparably transcended in beauty and perfect- 
ness now. 

But shat is not,-and has not b my only or my chief 
test, It has been one more eminently practical, so far 
as my own work fent ; at-least for some years. 

Up to ten years ago, although I had spent weeks in 
patient effort, no lens that I possessed, or was within 
my reach, could be made to reveal the flagella of Bacte- 
rius termo. The flagella of many minute monads and 
of such Bacterial forms as Spiri/ism volutans, and even 
Bacterium lineola; I could demonstrate, though some of 
them with difficulty ; but not a trace of that of JJ. termo. 
But, near that tirae, Powell and Lealand paoduced a bat- 
tery of immersion-lenses on a new formula and of much 
relative excellence; and with these lenses the fjagella of 
B. termo were an within the range of sight. 

Since that time has been a good lens, to me, in 
proportion to a rad or less ease ahd perfection with. 
which it has re this delicate fibre. d let me say 
that such lenses as do this are those that always, withoub 
fail, give us the best idealeimage of Podura scales and 
other tests. You will pardon me, I trust, for this amount 
of personal reference, since it will give a greater felevancy 
to what will follow. ' Sr 

Improvements of great optical importance have been 
made during the last few years. e manufacture of 
homogeneous lenses by Messrs. Powell and d gave 
us the opportunity, which we could not have with foreign 
makers, of urging certain modifications. The addition 
of the correction collar was a minor, but still important, 

int But the great point was the increase of the N.A. 

ese makers have shown themselves most anxious, and 
have spared no efforts, to reach the highest aperture yet» 
attained. - - 

Advancing, say, from N.A. 1'25, they attained to 1'35 
in such powers as the 1f25-inch and the 1 50-inch ; su 
sequently to d es 1/8- and 1/12-inch objectives; and 
finding these, from my TO DN point of view, of such 
supreme gain, I urged them still on, and was ultimatel 
rewarded by the possession of a 1/6-inch N.A. 1'5, fo 
lgwed by a 1/12- anda ESE foci of the same great 
aperture. From each of these I obtained special advant- 
ages over all like powers, but with lower apertures, within 
my reach. Y : 

A question frequently asked may be asked again, In 
what way do these last increments of aperture aid us? The 
practical answer is not difficult. S ing from observa- 
tion, I may say that all the objectives ] have em loyed 
fog the most critical work fail to produce images the 
extreme marginal zone ofethe aperure. It is the Judg- 
ment of competent judges that it wil? be fair to roughly 
estimate this defective outermost zone at Io per cent. ; 50 
that, from the total measurement of the aperture by Prof. 

1 
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Abbe's method, I find thain practice this amount ma: 
be déducted às of very little service, in all apertures 
beyond about 1:3; hence, to be able to utilise fully any 
given aperture beyond 173, it is practically necessary that 
the measurement by means of Abbe's apertometer should 
be rout te per cent. higher. 4 

But a further advantage of great numerical aperture is 
that, other things being equal, we can utilise with excellent 
results deeper eye-pieces. : 

*I have long realised the eS with finely corrected 
objectives, of a far | series of eye-pieces than the 
- catalogues provide, essrs, Powell and and several 
years ago made me one or mors eye-pieces between each 
of their. deeper eye-pieces of dard catalogued focus, 
and@they certainly, within the Emit of excellence beyond 
which greater eye-piece power cannot be employed, bring 
out to fär greater perfection the-qualities of any Decus 
object-glass. og 

But we have had announced to usan improvement in 
the optical arrangement of the microscope, based upon 
animportant and fundamental change in the media em- 
ployed in the construction of object-glasses and eye- 
f Bo Lb known that I refer to the system of 

apochromatic object-glasses and compensating ewe-pleces 
devised by Prof. Abbe, and under his auspices carried out 
by Messrs. pod of Jena. 

The aim of the construction of these new objectives 
and eye-pieces has been to provide a higher degree of 
achromatism than could be reached by 
the new kinds of glass produced at the Jena Optical 
Glass Works, under the super-ntendence of Dr. Schott 
and Prof. Abbe, can be so combined in the construction 
of an object-glass as to achromstise not only the essential 
portion of tbe primary spectrun, butealso to a great ex- 
tent the secondary spectrum, leaving only small residuals 
‘of the tertiary order still visible under certain test con- 
ditions. The final elements of correction are supplied 
by “compensating” eye-pieces of special construction 
designed to correct what Dr. Abbe refers to as “the 
differences in the amplification of the image for the 

e. various colours . . . formed by the objective outside the 
axis, which cannot be corretted 5y the objective itself." 

. The first trials of these new optical combinations made 
.in Germany evoked unstinted praise, and those who, like 

myself, desired nothing so much as real improvément, 

awaited their arrival in England with eager and even 
anxious curiosity.' 

The first that came to this country came to Mr. Frank 
Crisp, and by his courtesy this ‘ens, an apochromatic of 
1/8-inch focus was placed'in my hands. I subjected it 
to comparison, in succession, with my complete set of high 

wers, including those of N.A. 1'5, and upon tests, and 

y methods, which I have indicated. " 

° It yill be well understood that the high excellence and 
grent aperture of my three latest object-glasses would 

ve given a very elevated standard of comparison, a 
standard of comparison, so far*as I know, never re 
reached, and the result was that with the potentiality of 
_the benedi when rie by the apochromaric lens I was 
most po y and hopefully impressed. I felt, in fact, 

“that the lens itself, was of great merit. But withal, by 
my standard of test I felt that its merits had been owt- 
estimated. 

It is quite true that on some of my delicate test-objects 
the images shown by the apochromatic lens in combina- 
tion with the “compensating” eye-pieces appeared to 
advantage when compared with my Jense corabie with 

. the ordinary eye-pieces ; but when I tried my own various 
powers with the same compensating eve-pieces I am con- 

-strained to say that no real advantage over my lajest 

lenses could be disopvered. *My ;udgment, therefore, was 

most favourable as*to the immense advantage of the eye- 
pieces and of the possibilities that lay in the entire system 
rather than in the special apochramatic object-glass taken 

2 e 


e old media ;. 


by itself; and altho.gh pressed again and again by the 
editors of journals t give a public expression of my®judg- 
ment, I steadily dæ ing that it was not, and 
could not at that time, be exhaustive. 

Later, an opportuiity was courteously afforded me by’ 
the makers to examine a complete seriés 8f these object- 
pis from 1-inch o 1/&-inch focus, and with eye-pieces 

tted for English sands. In the examination of these 
objectives their system of eye-pieces I spared no pains 
to be exhaustive ard impartial I desired to find the 
evidence of progresston in optical excellence, for which I 
am always in searci, and the excellence of the 1-inch 
y impressed me; but I failed to realise my high hopes 

In the behaviour a= the higher powers, The result, how- 
ever, of a most crtcal examination was to very greatly 
strengthen my conziction of the value of the optical 
MER which these senses represented, and above all of 

e excellence of the actually new resource provided for 
us by the compensx—ng eye-pleces. 2 : 

In what I have here said I must agaip remind you that 
the comparison of Ze_ss’s apochromatic object-glasses was 
with a group of oEje-t-glasses the most y made, 
most excellently ccr--cted, and with the widest numerical 
apertures, of any chject-glasses that had ever passed 
through my hands, based on tHe old system of correction. 
But with this unde-standing it appears to me a responsi- 
bility that I must mx evade to state the facts at this crisis 
in the development o: object-glasses. And I do this with 
the more confidence that, as I have a[ready informéd you, 
Mr. Mayall, wholly i-dependent of me, examined this set 
of objectives and eye-pieces, and we each recorded separ-, 
ately, in writing, our judgments at the time of examination ; 
and I su ently found that our resulting judgments 
were almost identical ET 

Dur ng this time semples of the new optical glass had 
reached the English opticians, and -Mesars. Powell and 
Lealand in relatively 5rief time, and on a formula of their 
own, made an gpo-momatc 1/12-1nch object glas» and 
mepes construcied on the plan devised by Abbe 
By the wise advice cc Mr. Ma tbis was exhibited at 
our November metthg. My high opinion of that Jens 
and its compensating system of eye-pieces I at that 
meeting expressed, and need only add that since I have 
become the possess of a second object-glass.of precisely 
similar construction and power made by the firm, I am 
much strengthened in the opinion I gave.” . i 

We all appreciate -he splendid services rendered to 
microscopy by Prof. *bbe, and it was a happy expression 
of that appreciation that led Mr. Ma to propose a 
visit to Jena, with his microscope and such object- 
glasses as he thought vould worthily represent the stand- 
point we had now reached in England. 

I understand that Prof. Abbe greatly desired this, 
iocus] ing to ss tte fullest information as to *our 
methods of desine olrect-glasses, and to be permitted to 
examine our best optcal work. ; 

I need hardly say that it was a source of great pleasure 
to me to place at M-. Mayall’s disposal all the lenses and 
apparatus I possessei that would serve him; for it was 
in the highest interest of the microsanpy of the, world 
that so great a leader -n recent progress should see the 
effects of his teaching and practice as evidenced by our 
latest object-glasses, aad ially by the new apochro- 
matic 1/12th by Powel and Lealand, with its system of 


compen atii eye-pisces. f 
Maval has toli us the story of his visit: of his 


'kindly reception ; of t3e earnest and repeated trials of 


the object-glasses he was able to submit to Prof. Abbe; 
and of the frank appreciation expressed by Prof. Abbe of 
@his comparison. will, in my 


the English Md aae 
‘judgment, “make history” far the future `of our instru- 


ment, It will react he-e and in any. Prof. Abbe's 

splendid powers are more tian ever concentred on the 

work of touching a hizher perfection in object-glasses ; 
. 
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he knows that every improvement initiated in Jena will 
be tched by*keen eyes in England; and he has 
evidence, which will be as welcome to him as his work is 
to us, that we are not likely to neglect any point of excel- 
lence, provided pnly we can be made to see it as such. 
I understand that Dr. Zeiss admits that the formule on 
which his apochromatic objectives are constructed involve 
far greater technical difficulties than were met with in 
the older formule ; and this is evidenced by the id Dind 
number of separate ‘lenses combined in the construction. 

Now it has long been my judgment, and a Jodgment 
that has been confirmed by men of large practical expe- 
rience, that errors of technical execution, when peran 

are shown at once by deep eye- : with'an object o 
PRLS atructare wise op oye Els ad the field of the eye- 
piece, the experienced eye readily detects a want of 
sharpness. I am bound to say that the apochromatics 
from Jena did not impress me by this test as having 
accuracy of technical execution ey to the object- 
glasses with which they were compared. 

On the other han d. | End that with the new apochro- 
matic mile by Poil and Lealand I can employ 
advantageously deeper eye-pieces than I had ever used 
before. 

Now there is a less number of separate lenses in the 
London objective, and whether this superiority is due to 
the lesser number of lenses or to other causes I may not 
determine. I refrain from details concerning the com- 
parisons I, amongst others, made of the lower power 
apochromatic of Zeiss, further than to remark that in my 
ju ent too much has been sacrificed to the object of 

ling the observer to employ very thick cover glasses 
This is, no doubt, a convenience ; but if, as in Zeiss’s 
I/4-inch and 1/6-inch, the choice lies between object- 
glasses that cannot be used for covered and uncovered 
objects and object-glasses that, with a moderate range of 
thickness for cover-glass, provide that facility, the latter 
appear to me from a practical point of view to be the 


I note with intfhest that Powell and Lealand have 
made an achromatic oil-immersion condenser of N. A. 1'4, 
and will probably be able to increase the aperture to 1'5 
in proportion as thinner glass is used to mount objects 
upon. The mechanical part of this instrument had, when 
it first reached me, a very neat form, but was difficult of 
manipulation 5 iaa involving as ıt did alteration, has 

revented me from y testing its merits. But I 
Just received it, with a mechanical modification I 
gested well carried out, and I have little doubt but I 
realise now its optical excellence. On the whole, then, 
we may rejoice in the fact that a distinct advance has 
been made in the optics of the microscope, and the 
more so from a conviction that there lies considerable 
potentiality still in the sources from which the amount of 
progress made has resulted. 











ATLANTIC WEATHER CHARTS 


TE Meteor*hogical Council has just issued a folio of 
synchronous weather charts for the North Atlantic 
Ocean dn and the adjacent continents, those now published 
forming the first part of a series which embraces the 
thirteen months from August 1, 1882, to August 31, 1883. 
The whole series is to be issued in four parts, Part 1 con- 
the charts from August 1, 1882, to November 7, 
1882. Two charts are given for each day—-one shows the 
barometer, wind, and weather, whilst the other gives the 
air- and sea- temperature, and weather, the weather bein 
given on both charts for tHe purpose of easy compáréoh 
with other elements The isobars, or lines of equal baro- 
metric pressure, are drawn for each tenth of an inch, and 
' figures are given in the central areas of the de- 
pressions to show the lowest reading of the barometer 


LY 


È. 


recorded by vessels passing through thes distusbances. 
The direction and force of wind are shown by a system of 
arrows which fly with the wind, and the different forms 


of arrow eu readily where the wind reaches the 
force of a the winds at high-levél statio 
where the Eon is 4000 feet or upwards, are indicat 


by red arrows. The air- and sea-temperatures are shown 
by different coloured 1satherms, or lines of equal tempera- 
ture, which are drawn for each 5° F. The weather, sych 
as rain, fog, or mist, is shown by different metheds of 
shading,'and, as mentioned above, is given with each 
style chart. The synchronous hour for which the 
observations are charted»is noon Greenwich time, except 
in the case of air- and sea-temperature, where localgnoon 
has been taken in preference. No le has been 
blished with the except a few exp ery no 
10 which it is stated that the study of the weather 
Western Europe for many has established in a, 
manner that is beyond question that the atmospheric dis- À 
turbances, on which the changes of weather are in a 
great measure, if not mainly, dependent, reach our 
western coasts after having passed for a longer or shorter 
distance over the Avante The Meteorological Council 
undert8ok the investigation with & view to ascertaining as 
far as possible therconditions under which such disturb- 
ances either originate in or traverse the Atlantic, and the 
extent to which the direction of their course, their magni- 
tude, and persistence, may be influenced by the general 
meteorological conditions of the area within which they 
are generated, or of the regions which surround that 
area. 


The period embraced by the charts is thay during 
which the Puky i. system of circumpolar “observa- 
tions was being farried out, and data have thus been 
obtained from very high northern latitudes, which could 
not otherwise have been procurable, and by thete means 
the results embodied in the charts have not only been 
rendered far more complete, but are of an tional 
value, not likely to be soon equalled. Among the ctrcum- 
polar observations d enl ed for the charts are those, 
made at Spitzbergen and , two stations which 
add materially to the um ot e information on the 
eastern side o Lie Atlantic, as they enable many,very im- 
portgnt barometric changes to be traced which would 
otherwise be lost, and they help much in fixing the posi- 
tion of disturbances which have skirted the British coasts, 
and at the time when our weather is improving as these 
bad-weather systems are passing away. ° 

There are, on an average, observations from rather 
more than 400 ships for each day, in addition to which 
there are daily observations from about 300 land stations. 
In all 11,236 returns, each containing the records of many 


days, have been received from about 3000 vessels. So, 


large a number of observations have never befor@ been 
used in the drawing of synchronous charts, and this of 
itself renders the work quite unique in its character. The 
area embraced, which extends from the Pacific Coast of 
America to the east of Moscow, in the heart of Russia, 
and from the Arctic to the Equator, enables the numerous 
weather changes to be watched day by day for days 
together, and allows of a very exténsive and compre- 
hfnsive view of the influence of the several varying 
conditions of the weather. 

The charts show ‘many very interesting features of 
weather and they exhibit very clearly the 
general way ia which the weather move from 
west to east in the middle latitudes. . They show very 
frequent tracks of low-pressure areas to the north of the 
parallel of 40°, such areas being frequently observed over 
ibe United States ; and after pese orth eae (e 


ey intensify and develop id e 
Adone apparently gain anch o dicum 


the supply of vapour over the ocean. Many su 
can be traced across the Atlantic, while some dic ont out 
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Mf that ocean. On the other 
over the Aclentic, and especially 
in the vicinity of Newfoundland, where there is the 
-mingling of hot and cold water, and where, as shown by 


after traversing only a 
hand, others are form 


both air- and sea-isotherms, there is a very great differ- 
-ence of temperature in a very small area. There are 
numerous instances both of the formation of storms and 
also of their sudden breaking upe It 1s also seen how at 
one time a storm will divide into two parts, and each will 
follow its independent course, while at another time two 
well-developed storms will merge ànd become one. The 
charts show how, as one of these travelling disturbances 
.is approachi the British Islands, the weather becomes 
unsejtled, and how, as the outer edge of the front s ent 
strikes our coasts, the wind backs to the south and 
ein a short time rain begins to fall and the wind freshens. 
over the Bntish Islands, the 


If the disturbance 
«e changes are generally hot important and rapid, whilst, if 


-the storm area merely skirts our western coasts, as is 
the more common experience, the changes are less 
marked, and influence in the main only our western and 
northern coasts.’ The first issue of these charts deals only 
with -the autumn, but they show very different conditions 
of weather at the early part of this season from thĝse at its 
close, the whole system of weather bung more disturbed 
as the season advances. There is, however, throughout 
the period a permanent area of high barometric pressure 
situated in mid-Atlantic, on the northern side of which 
the travelling disturbances move. This area of high baro- 
-meter oscillates from day to day within fairly well-defined 
limits, and is very seldom altogethe- broken up; and 
doubtlegs a close study of the behaviour of this high- 
area will tend to materially advance our know- 

edge of thé now almost hopelessl” puzzling weather 


_ changes with which in weather-forecasting we have to 


- combat.” 

Among other points of interest exhibited by the 
charts may be mentioned the graphic manner in which 
the earlier charts show the meeting of the north-east and 
south-east trade-winds and the seasonal march of the 
limits of these winds with the sun. They also show that 
at the end of the summer the temperature of the air is 
-warmer,than the sea to the extent of 2° or 3°, while, as 
winter is approached, the sea is slightly the warmer. In 
September there is a good instance of the formation of 
a West Indian hurricane which eventually crosses the 
' Atlantic and passes to.the north of Scotland, and the 
chart ef November 1 shows the vast extent of some of 
these Atlantic storms, one gale blowing over the whole 
.ocean from the coast of America to that of Euro 

It is scarcely possible to over-estimate the high value 
of this series of charts. The most practical outcome 


.eof their publication, it is hoped, will be an improvement 


of ou? weather forecasts and storm warnings and a general 
extension of our knowledge of the laws which regulate the 
weather changes, in our own,islands; whilst from a 
nautical point of view they are of the utmost value to the 
seaman in enabling him to follow in detail the many 
.changes.he experiences, and they may assist him at times 
.in making a better passage. - 





GILDED CHRYSALLDES1 


_ PREVIOUS WORK.—Mr. T. W. Wood in 1867 pub- 
lished the observation that certain pups (Pzeris 
brassice, P. rapa, &c.) resemble in colour the surface on 
which they are found. Although this was sar da by 
some naturalists, it was confirmed by Afr. A. G. Butler 


` and Prof. Meldola. In 1874 Mrs. M. E. Barber published 


some very striking observajions on -he colours ofethe 
pupa of Papilio treus (South Africa), confirmation being 
afterwards afforded by Mr. Trimen, from the case of 

t Abstract of Lecture delivered by Mr. Edward B. Poulton at the Royal 
Insitution,exn Friday, Febcuary 11. à 
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Papilio demoleus. Dz. Fritz Muller, however, shows that 
Papilio polydamus is not sensitive to susrounding cdtours. 
The observations were ed by supposing the moist 
skin of the freshly-formed pupa to be “phot phically 
sensitive” to the colour of surrounding, ces; but 
Prof. Meldola pointed out that therf can be no real 
analogy with photography. Furthermore, many pupa 
are formed at night, when the surrounding suríaces are 
dark. The present investigation was undertaken with 
the belief that the influence would be found to work upon 
the larva as it rests upon some coloured surface before 


"pupation. | 


. Experiments upou Vanessa Jo.—This pupa appears 
in two varietles, being commonly dark y and much 


more rarely yellowish-green. Six larvæ placed ın a glass 


cylinder covered with green tissue-paper, prod six 
green pups ; one of these, transferred to a black surface 
while still moist and fresh, becarne a green pupa precisel 
like the others. * 

II. Experiments upon Vanessa ur&ca.—The pups have 
no gm form, but appear in many shades of ERES gray, 
the lighter, ones having golden dþots on there, while the 
extreme forms are almost covered with the golden appear- 
ance. These latter are very rarely seen in na except 
when the pupa is disezsed. Over 700 pupse were o tained 
in the following experiments :— 

Nr diga of Colours.—Green and orange surroundings 
caused no effect on the pupal colours ; black produced, as . 
a rule, date pup ; wastes produced ght pups, many of 
them being brilliantly golden. This last result guggested 
the use of gi/# surro which were found to be more 
efficient than white, and produced pups with a colour 
which even more oa - 

2. Mutual Proximity —The larve being dark, it was 
found that when mary of them became pupst on a limited’ 
(white or gilt) area, the pupæ were darker than when they. 
had been more d The colours of each were in 
fact affected by that pert of the surroundings made up by 
the black skins of its neighbours. 

3. Duminaiion.—B'ack surroundiggs produced rather 
stronger effects in darkness than in light, but the pups 
were dark in both cases. 

4. Time of Susceptzbibty.—The mature larve, after 
ceasing to feed, wander (stage i.) until they find a surface 
on which to pupate ; they then rest upon it (stage iL), and 
finally hang, head downwards, suspended by their last 
pair of claspers (stage ir), in which position pupation- 
takes place. Stage L is variable in length, stage iL may 
be estimated at 15 hoars (but it is also variable), while 

e iiL is fairly corstant, and lasts about 18 hours P 
while the whole period is commonly about 36 hours in 
length. The larve are probably affected by surrounding 
colours for about 20 hcurs before the last 12 hours of the 
whole periog, and in tkis time the pupaLcolours are déter- 
mined. These facts were discovered by a very large 
number of experiments, in which larvae were placed 1n- 
surroundings of one calour, and then after a variable 
time were transferred to another colour producing an' 
opposite effect. It was thus found that stage ii. is more 
sensitive than stage iii., although thereees some suscepti- 
bility during the latter stage. 

. The Part of the Larva which is Sensitive to Colour. 

à The Ocelli—The most obvious suggestion was that 
the al eyes (or ocel i, six on each side of the head) saw ' 
the colours, and, being influenced, transmitted an impulse ~ 
to the nervous centres which regulate the formation of 
the pupal colours. When, however, these organs were 
covered with black vzrnish, the pupae resembled sur- 
rounding surfaces to the same extent as when they were 
‘produced from normal larvae? 

(B) Ths Complex Branching Sfiges.—1t seemed possible 
thatethese structures might contain some organ which 
was influenced by the colour, but after cutting them off - 
the remained normally sensitive. 
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(y) The General Surface of the Shin.—This was tested 
7 AURRE EIE E It had been previously 
bows that the larvae were sensitive during stage iii., and 
herefore they were covered in thia.stage with compart- 
nented tubes, so constructed that the head and anterior 
zart of the body Mug in the lower chamber of one colour, 
while the posterior part of the body was in the upper 
‘hamber in another colour. In another method the larve 
sere hung upon a vertical surface, while the head and 
ront part of the body passed through a hole in a shelf, 
the vertical surface above the shelf, and the upper side of 
‘he shelf itself being one colour, while the vertical surface 
elow the shelf and the lower side of the shelf were of the 
colour tending to produce the most opposite effects. The 
result of all these experiments was to show that the colour 
'nfluenoe does act on some element of the larval skin, and 
that the larger the area of skin exposed to any one colour 
‘he more does the pupa follow its influence. Parti-coloured 
pups were not obtained; thus perhaps pointing towards 
the action of the nervous system rather than towards the 
direct action'of light on or through the skin itself. 

6. TÀa Natere of the Effects Produced.—The colouring- 
matter of the dark pups: is contained in a thin super- 
ficial layer of the cuticle; below thisis a thicker layer 
divided into exceedingly delicate lamella, between which 
fluids are present, and the latter form the thin plates 
which, by causing interference of light, produce the 
brilliant metallic appearance. The thinner upper 
being dark, acts as a n in the dark mpa recisely 
the same metallic appearances are caused by the films of 
air between the thin plates of glass which are formed on 
the surface of bottles long exposed to earth and moisture. 
Both have the same spectroscopie characters and the 
same transmitted colours pomp ementary to those seen 
by reflection). The bnlliancy o the cuticle can be pre- 
served in spirit for any length of time; it disappears on. 
drying, but can be renewed on wetting (this had been 
previously known), and the colours are seen to change 
during the process of ing, and when the cuticle is 
pes for the films gre thus made thinner. The same 

elated layer exists in non-metallic pupa of other 
species, and is used as a reflector for Sagi ere colouring- 
matter contained in its outer lamella. us the structure 
which rendered possible the brilliant effects due to inter- 
ference probably existed long before these special effects 
were obtained, and was for a different purpose. 

7. Ths Biological Value of the Gilded p a E 
It is probable that the gilded pups of Vanessidg re- 
semble glittering minerals such as mica (which is very 
common in many places); their shape is very ar, 
and like that of minerals: conversely the gray pupe 
resemble gray and weathered rock-surfaces, and the two 
conditions on rock would themselves act as a stimulus for 
the production of pupe of corresponding colour. The 
power was probably gained in some dry ho? country, 
where mineral surfaces do not weather quickly Once 
formed, it may be used for other purposes, and in certain 
species is probably a warning to the enemies that the 
insect is inedible. It is interesting to note how the 
Vanessidæ, primaxly coloured so as to resemble mineral 
surroundi are modified for pupation on plants. Thus 
Vanessa Jo has a green form which 18 produced among 
leaves; V. atalanta has no green form, and spins to- 
gether the leaves for concealment, but both these dein 
commonly pupate freely exposed on mineral Aces; 
V. urtica bas neither the green form nor the habit of 
concealment, and it has a strong disinclination to pupate 
on its food-plant, as many observations con in 
proving. 3 

Ill. Haperiments npon Vanessa atalanta.—This spe- 
cies was also made brilliantly golden or dark-coloured 
by the use of approprfte surroundings in the lajval 
condition. ° 

IV. Experiments upon Papilio smachaon,—This species, 
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like P. polydamus (Fritz Muller}, has no powêr of being 
influenced by surrounding col A browh pupa sas 
obtained on the food-plant, and many green ones upon 
brown twigs, &c. It is possible that the amount of shade 
may determine the formation of the dark pupa irrespective 
of colour, -or that less healthy and smaller may 
produce the brown form, just as diseased Vanessa larvae 


; Pipe upon Pigts brassica and P. rapa. 
1. Effects of Colours—Black produced dark pups, and 
the er the illumination the darker the pupe (#7 
rapa), this result being thé reverse of that obtained with 
V. urtica; while produced light pupe, and the greater 
the illumination the lightep the pupe (P. rape); dark 
red (P. brassica) produced dark pupa ; desp orange, jp 
both species, produced very light pupæ of a green colour ; 
pale yellow and yellowisA-green produced rather darker 
pups than the orange; A. ai produced much 
darker pups ; while dark b/us produced still darker pups 
P. rapæ only). Hencethere 15 a remarkable and sudden 

g flowed by a slow and gradual rise in the amount 
of pigment formed as the light from various parts of the 
spectrum from red to blue redominates in the reflected 
rays which fall on the li surface. Buttheir effects on 
the formaflon of superficially placed dark pigment are 
accompanied by changes affecting the formation of 
greens and yellows, &c., in the deeper sub-cuticular 
tissues. Hence the results of any glvem stimulus are 
exceedingly complicated. 

2. Other Experisnents.—It was shown by the method 
described above that the ocelli are not sensitive in this. 
species, and by similar transference eriments it was 
proved that the influence acts on the and not on 
the pora itself. 7 

Vl. Experiments upon Ephyra pendulart®—In this 

us of moths the expo pups are often green and 
rown in different individuals, but these colours follow 
the corresponding tints of the larva, and therefore cannot 
be influenced unless the latter themselves were 
and such susceptibility in the larval state has not been 
proved for this genus. This 1s the only known instance 
of a constant relation between the larval and pupal 
colours. i 

VII. Experiments upon the Cocoon of Saturnia 
—It found that the larv spin cocoons 1n 
surroundings, but white ones in lighter surroundings. 


lack 





NOTES * 


Tux principal officers for the Manchester meeting of the 
British Association, to begin on August 31, under the presidency 
of Sir Henry Roscoe, have now been selected. The following 
will be the Presidents of the various Sections :—Section A, 
Mathematics and Physica, Sir Robert S. Ball, Astronamer 
Royal for Ireland ; B, Chemistry, Dr. Edward Schunck, F. R.S.; 
C, Geology, Dr- Henry Wooderard, F.R S. ; D, Biology, Prof. 
A. Newton, F.R.S.; E, Geography, General Sir Charles 
Warren, R.E., G.C.M:G. ; F, Economic Science, Dr. Robeit 
Giffen; G, Mechanical Science, Prof Osborne Reynolds, 
F.R.S. For Section H, Anthropology, a President has not yet 
beenechosen. One of the public lectures will be given by 
Prof. H. B. Dixon, who has taken as his subject ‘‘ The Rate of 
Explosions in Gases.” The lecture to the working classes will 
be-given by Prof George Forbes. It is expected that, socially, 
the Manchester meeting will be one of the most brilliant ever 
held. A very large sum has already been subscribed, and liberal 
arrangements are being made for excursions and other enter- 
e 

THE trustees of the fund established -py Mrs. Elizabeth 
Thompson, of Stamford, Connecticut, ''for the advance- 
ment and prosecution of scientific research in its broadest 
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sense," hg Y accumulated Income avalable for grants, desire to 
recewe app for ions in aid of scientific work. 


This endowment is not for the benefit of any one depertment of 
sciericey but it is the intention of the trustees to give the preference 
to thóse jnyestigations which cannot otherwise be provided for, 
which have for their object the advancement of human know- 
ledge, or the benefit of mankind in general, rather than to re- 
searches directed to the solutlor of questions of merely local 
importance. Applications for from this fund should be 
Udkisessed to the Secretary of the Board of Trustees, Dr. C. S. 
Minot, Harvard Medical School, Boston, Mast, U.S.A., end 
should be accompanied by a full scatement of the nature of the 
investigation, of the conditions wnder which it is to be prose- 
cused, and of the manner in which the zppropiiation asked for 
is to be expended. The new grants will probably be made in 
May nfxt, 


IN consequence of the date fixed for the celebration of the 
Queen's Jubilee, the "Senate of the University of London have 
deemed it necessary to change ths time of holding the ensuing 
Matneulation Examination from the week beginning Monday, 
June 20, to the preceding week beginning Monday, Jane I3. 


IN his annual Report for the year 1 Mr. H. B^ Medlicott, 
Director of the Geological Survey of explains how it 
happens thet Bengalis have not hitherto been employed in con- 
nection with his department. The Su-vey, he points out, has 
no duties of a mechanical nature to which, and through which, 
it would be possible to break in the unimitisted, Its work is 
strictly scientific, and requires the constant exercise, upon scanty 
data, of an independent, conscientious, and sober judgment. 
Now, Mr. Medli holds that Bengalis have not yet shown that 
they are fit for such work as this. ''In ” he says, ‘the 
word of knowledge has been preached “or the last two genera- 
tons, Dut inno single case has it found the needful germ in 
which it might come to maturity and bear fruit in original scien- 
tific work ; it seems only to develop a nore obnoxious kind of 
weed—words of sclence without substance. In the medical and 


engineering services they have for long hed like teaching and 


"opportunities to those from "which Darwin, Huxley, Tyndall, 


and a hpst of others have arisen, but cf like result in Bengal 
there is no symptom even. Fora still longer period the prac- 
tical resalts of thenew knowledge in th= shaps of material pro- 
gress have been displayed with ever-increasing energy from the 
West, but neither has this awakened in the Oriental mind a 
a pow®r to do likewise. Of hmitg-lon there is no lack, but of 
creative power there is no sign. I this i» not a demonstration 
on the part of the Bengali of his ineptitude for science, evidence 
counts for nothing, He would do well to take it to heart, if by 
any means he may correct his failing. Meanwhile, even if there 
weremot particular evidence to ccnfirm it, I hold this as suf- 
ficient warrant for objecting to the appointment of natrves to 
the slender staff of the Geological Surrey.” : 


Mz. A. LAWRENCE ROTCH, the proprietor of the Blue Hill 
Meteoiological Observatory in the United States, has recently 
issued a pamphlet giving an account of the foundation and 
work of the observattry. According to the American Meiere- 
logical journal, the station on Pike's Peak, 14,000 feet aBove 
the sea, is of problematic value to meteorology, whereas ‘‘ the 
Blue Hill Observatory, only 635 feet above the sea, and much 
younger, has alieady been of conmderable meteorological service.” 


Some time ago we referred to the fact that experiments were 
being made at Fort Scott in connection with the manufacture of 


sugar from Sorghum. A repart on these experiments was lately |* 


presented to the U.3, Departfhent of Agriculture by Mr. H. 
W. Wiley, to whom the conduct of tke work was intrusted, 


The results were very discoursging, and the failure is attributed 
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by Mr. Wiley to the following causes :—(1) Defective machinery 
for cutting the canes aud for clevating and clegning ghe chips 
and for removing the exhausted chips. (4) The deterioration ‘of 
the cane due to much of it becoming over-ripe, but chiefly to the 
fact that;much time would generally elapse after the canes were 
cut before they reached the diffusion batfírf. The heavy frost 
which came on October 1, 1886, infured the cane somewhat, but 
not until ten days or two weeks after it occurred. (3) The 
deteriorated cane caused a considerable inversion of the sucrose 
in the battery, an inversion which was increased by the delay in 
fornishing chips, thus cansing the chips in the battery to remain 
exposed under pressure for a much longer time than was neces- 
sary. The mean time required for diffusing one cell was twenty- 
one minutes, three times as long as itshould have been. (4) The 
process of carbonatation, as employed, secured a maximum yield 
of sugar, but failed to make a molasses which was marketable. 
This ble arose from the small quantity of lime remaining in 
the filtered juices, causing a blackening of the syrup on concen- 
tration, and the failure of the cleaning apparatus to properly 
prepare the chips for diffusion. th regard to the future, Mr. 
Wiley is of opinion that the thing to be fccomplished is 
the production of a Sorghum plant containing a reasonably 
constant percentage of crystallisable sugar. 

Mr. HENNESSY. of the Indien Survey, to whom, as we 
have already announced, the Government of the Stralts Settle- 
ments applied to aid in a survey of the latter territory, -has 
declined the appointment offered hime Indian Empimeerimg 
obeerves that asthe size and population of the Straits do not 
come up to those of an Indian district, and as the colony has 
already a Surveyor-General, a Deputy Surveyor-General, several 
Asistant. Surveyors-General, with a fall complement of sub- 
ordinates, as well as a Special Commissioner of Lands, there mušt 
be something wrong when another surveyor from India is re- 
quired in order to carry aut a satisfactory survey. The circum 
stance appears to require some explanation. 

Ox December IO, a volcanic eru of great violence took 
place in Mount Tarumni in Yezo. es continued to fall 
for several hours in the vicinity of the foot of the mountain, and . 
on the neighbouring coasts, and even after this had ceased the 
underground disturbances continued. On December I3.the 
eruption recommenced, end lasted for four days. A large allp 
occurred on the side of the volcano, an area of about 10,000 feet 
square being affected, end stones and other dobris fell so thickly 
as to change the configuration of the seashore to some extent. 
Previous eruptions, according to Prof. Milne’s work on the vol- 
canoes of Japan, occurred on February 8, 1874 ; October 7, 
1885 ; January 4, 1885 ; and April ar, 1886. 

Ox March I5 strong shock of earthquake passed through 
Mandalay, perceptibly moving buildmgsand trees, No dimage 
occurred. 


ON the gth inst. Mr. W. A. Carter lectured to the Croydon 
Natural History Society on '' Marine and Fresh-water Fishes.” 
Mr. Carter stated that fish have the power of influencing each 
other by sounds and action, and in supposof this assertion he 
described the movements of a shoal of carp in a pond, .He had 
observed them following the lead of a single congener, which 
conducted them to a quantity of food a considerable distance 
off. Referring to fish monarchs, the lecturer said he had 
noticed that certain freshwater fish, such as the trout, were 
subservient to a ruler, which might be seen swimming at the 
head of his tribe, as might also certain marine forms, such 
as hering end bass. 


THE new gun-powder melinitt has already begun its work of 
destruchon. Some days ago a bomb filled with this explosive 
agen? exploded by accident ia Belfort arsenal, killing six 
persons, Sand severely wounding eleven. 
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A DINNER was lately given to Prof. de Lacare-Duthiers by 
some forty or fifty of his pupils, who also presented him with a 
magnificenPengrating of his own likeness. This was a well- 
deserved tribute of admiration for the good and useful work 
done in the department of zoology by Prof. de Lacaze-Duthiers. 
He has done great seevige to students of natural science by his 
personal labours, by the establishment of the two marine roo- 
logical stations of Roscoff and Banyuls-sur-Mer, and by the 
founding of the Archives de Zoologia Expdrimentale. 

Tux zoological station of Cette, on the Mediterranean coast, 
founded by Prof. Sabatier, of Montpellier, has been recently 
attached to the École Pratique des Hautes Etudes. Cette is a 
very interesting place for roologists, owing: to the abundance -of 
the fauna and its variety. 

THE laboratories of the Paris Medical School will soon—that 
is, in the course of the spring or summer—be transferred to new 
buildings in front of the Medical School The present labora- 
tories are ugly and unhealthy. 


SOUTHAMPTON, we are glad to see, is anxious to possess & 
University College of its own. “On Wednesday, the oth inst., 
a public’ meeting, over which the Mayor prended, was held to 
express the general opinion on the subject, and resolutions were 
unanimously carried in favour of the scheme. In ono of these 
resolutions it was stated that, in the opinion of the meeting, 
“The Hartley Institution is admirably fitted, and has high 
claims, to form the nucleug of a University College for South- 
ampton andsthq surroanding district.” 


Six Josera WHITWORTH’S will, dated December 1884, has 
now been proved. He leaves two hundred shares in Sir Joseph 
Whitworth and Company (Limited) to the Owens College, 
Manchester ; eighty shares to the Institution of Civil Engineers, 
London ; and forty to the Institution of Mechanical Engineers. 
By his will, after making certain bequests, he left the residue of 
his estate to the School Boards of Manchester, Salford, and 
Stockport, and to the Science and Department, South Kensing- 
ton; but by codicils added*last year he revokes his bequests to 
the School Boards and South Kensington, and leaves all his 
real estate and the residue of his personal estate to his executors 
and trustees absolutely for their own use and benefit, but in con- 
fidence that they will make such dispositions of his property for 
educational purposes as they know that he would have wished 

. made. E 


WE 1egret to announce the death of M. Alexander Borotin, 
Professor of Chemistry at the Medico-Surgical Academy at St. 
Petersburg, and one of the most eminent Russian musical com- 
posers, He died on February 27. 

THE death is announced of Dr. Gustav Helnrich Kirchen- 
paner, first Burgomaster of Hamburg, end a wyll-known 
naturalist. He died on March 4. 


A DECREE has been signed by the King of Italy by virtue of 
which a new and complete edition of the works of Galileo will 
be published at the cost of the State. The Minister of Educa- 
Hon, with®the assisfffice of some emment professors, will 
superintend the publication, which will fill twenty quarto 
volumes of 500 pages each. 


By the investigation of forty-two large North German lakes, 
the well-known zoologist Dr. Otto Zacharias has proved that 
the lower fauna occupies an intermediate position between that 
of the Scandinavian and that of the Swiss and Italian fresh- 
water basins Since it is supposed that during the Ice epoch 
gigantic glaciers stretched from thg north of Europe to the foot 
of the Riesengebirge, it is interesting to learn that the North 
German lakes contain a numer of lower Crustaceans that, till 
now, have only been found in Scatdinavia. E ° 
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THE Academy of Sciences at Berlinfhas granted thé following 
sums for the furtherance of zoologigal research :—475/. to Dr. 
Karl Brandt (Konigsberg) for investigations on Radiolaria ; 507. 
to Prof. Ludwig (Giessen) for the continuation of his work on 
Echinoderms ; rox. to Dr. Heinicke (Oldenburg) to continue 
his researches on the varieties of the herring. Besides” these 
sums, 1950/, has been given for the printing of some important 
roological works, viz. Prof. Dohm’s “Jahresbericht,” Dr. 
Taschenberg's ‘‘ Bibliothek,” end Prof. Fritsch's work on 
[11 Electric FE n cot 


THE total value of fish landed on the coasts of Scotland for 
the two months ending] February 1887 was 190,068/., being an 
increase over the corresponding geriod of last year of 84347. 


‘Ture twenty-second volume of the Transactions and Proceed” 
ings of the Royal Society of Victoria has been sent tous It 
contains the address of Prof. Kernot, the President, delivered 
on March 11, 1886; and among the papers are ‘‘The Atmo- 
sphere a Source of Nitrogen in Plant Economy,” by Mr. E. 
Lloyd Marks ; ''Notes on some Evidences of Glaciation in the 
Australian Alps," and ''The Cryptogamia of the Australien 
Alps,” by Mr. James Stirling ; “ On an Apparatus for Utilising 
the Force of ¢he Tides,” by Mr. Lockhart Morton; and ''On 
an Apparatus for Determining the Stability of Ships,” by Mr. 
C. W. McLean. : 


Wr have received Parts 21-25 of '' Landerkunde des Erdtells 
Europa." The editor of this admirably illustrated work is 
Prof, Alfred Kirchhoff, and among the contributors are Profs. 
Penck, Egli, and Heim. The aim of the writers is not merely 
to describe the countries with which they deal, Hte puer Bur 
the influence of geographical conditions upon material, polftical, 
2nd social progress. à 

IN reference to the acclimatisation of flat-fish in American 
waters, the latest Bulletin of the United States Fish Commission 
states that in April 1880 five soles sent from England reached New 
York, and were deposited outside Sandy Hook. In October 
1881, out of a consignment of turbot and soles sent from 
England, three soles and six turbets survived. These were 
transferred to the Sheep’s Head Bay. In order to ascertain 
whether any trace of these fish could be found, the Fish €om- 
mission if October last trawled in the vicinity of the spots 
mentioned, but did not succeed in capturing any flat-fish. 

Tue Botanical Museum of Hamburg will be rendered more 
generally serviceable to German commerce and industry by 
the addition of a commercial laboratory. For analyses and 
investigations a most moderate tariff has been set up. 


Ix an article in the Ksfesolegisi! s Monthly Magasins for March, 
Mr. Herbert Goss raises the question whether Agoria cratagi is 
dying out in this country. At one time this butterfly Was 
common in Kent, Sussex. Hampshire, Huntingdonshire, North- 
amptonshire, Herefordshire, Monmouthshire, and Glamorgan- 
shire. Now it has disappeared, apparently, from all these 
counties. Mr. Goss does not think that this can be attributed 
to the rapecity of collectors, and he holds that it can be 
accounted for only in some localities by cultivation ani drain- 
age. €t seems to him more probable that the extreme scarcity 
or total extinction of the Black-veined White may be due tos 
succession of wet ungenlal summers and mild winters. 


Tux investigations into the causes and nature of the species of 


_elephantiasis known in Java as beri-beri, and in Japen as kekki, 


which have been conducted at Acheen, in Sumatra, by a medical 
gffücer delegated by the Japanese Government, and Dr. Cor- 
nelimers Inspector of the Medical, Service of the Netherlands 
India, have led to the following results: (9 beri-beri must be 
regarded as a disease produced by minute organisms ; (2) these 
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organisms aye Bacilli, which bear most resemblance to the 
asfÉrax Bacilli, but not er; (3) they are found ın the 
blood, lungs, heart, and nervous tissue of persons dying of the 
disease; (4) they can be reared independently ; (5) the Bacilli, 
which ean live as parasites in the human organism, can also live 
and muluply out of it. These facts, which are said to be estab- 
lished by the investigations, explain how šeri-beri patients can 
infect particular places, end hgw healthy individuals coming 
a uninfected places contract the disease in infected ones. 


Mr. W. H. BEEBY has reprinted irom the Scottish Naturalist 
some interesting notes on the flora of Shetland. They are the 
result of a visit of about eight dgys to the Shetland Islands at 
the latter end of July last. Four disunct districts wee visited, 
the greater amount of time being spent in Unst. Mr. Beeby is 
of opfhion that the flora of the Shetland Islands 1s well worthy 
of further attention. An explorer would, he thinks, be rewarded 
by finding plants which ars at present Enown only in the Faroes 
and in Scandinavia. 


THE contents of Part 2, No. 3, of vol. Iv. of the Journal of 
the Asiatic Society of Bengal include a short paper by Dr. 
King, on two new species of holly from the Easte:» Himalayas, 
but are otherwise purely entomologica? Prof. Forel continues 
his critical examination of Indian ants in the Calcutta Museum. 
Mr. de Nicéville describes nine new species of Indian batterflies, 
chiefly from Sikkim (which are to be figured in a succeeding 
number) Mr. Doherty, of Cincinnati, U.S. A., communicates 
a paper on new or rate Indian butterflies, many of which 
are from the Nicobar Islands; and Mr, E. T. Atkinson, Presi- 
dent qf ths Soclety, gives a compilation of what has been written 
concerning dndian Coccide, which may bs taken as an introduc- 
tion to the study of this obscure and ixjurious family of insects 
in Inda. The author has chiefly followed Signoret in the 
systematic arrangement. The collected information will prove 
useful in India, for some of these scale-insects have been most 
destructive to coffee and o:her plantatons, Having a clue as 
to how and what to observe, Indian entomologists will, no 
doubt, soon show that legens of Coccldm exist in India, as 
elsewhere, and many strange forms will be detected. 


e 

THE additions to the Zoological Society’s Gerdegs during 
the past week include a Gray Ichneumon (Zergestes griseus) 
from India, presented by Mr. C. F. Hird; a Golden Eagle 
(Agila chrysaetus\ from Scotland; a Chilian Sea-Eagle (Geraro 
aeins melanoleucus) from South America ; a Brazilian Caracara 
(Polyborus brasiliensis) from Brazr, presented by Mr. C. 
Crarnikow ; a Bronze-winged Pigeon (Phaps chalcoplera) from 
Australia, presented by Mr. Malcolm Nicholson; two Red- 
crested Cardinals (Paroaria cucullata’ from Brazil; two Cock- 
atefis (Calopnitta nooe-holicndia) fiom Australia, presented by 
Colonel F D. Walters; two Crested Newts (Melee cristata), 
presented by Mr. Alban Doran ;ea Lesser White-nosed Monkey 
(Cercopithecus pefaurista) from West Africa ; two Blue-fonted 
Amazons (CArysovts es/fva) from South America, deposited ; a 
Hog Deer (Cervus porcinus), born in the Gardens. 





e 
OUR ASTRONOMICAL COLUMN 


TELEGRAPHIC DETERMINATION OF AUSTRALIAN LONGI- 
TUDES —A. “Report on the Tel hic Determination of 
Australian Longitudes," signed essr-» Ellery, Todd, and 
Russell, has recently been published the Government of 
South Australia. is Report contains the final results of the 


operations connecting Sagapore and Fort Darwin, carried out, 
D, 


in 1883 by Capt. Darwi E., ın concert with the Au 

astronomeis abovementioned? The Observatories of Melbourne, 
Sydney, and Adelaide were subsequently connected with Port 
Darwin. The preliminsry results of these telegraphic longi- 


t 


tude determirations were communicated by Mr. Todd in 1833 to 
Su G. B. , anc published in the Observatory for October of 
that year. e [nde of Singapore adopted in ff the 
results given m the Report before us is that determined om- 
mander Green, U.S.A , in 1882, viz 6h. 55m. 25'018. East of 
Greenwich (for Capt. Darwin's station), assuming that of the 
Madras Observatory to be 5h. 20. 59 Ais * Hence the resulting 
longitudes are :— 


h m s 
Observatory, Part Darw_n 8 43 22°49 
$i Adelaide .. 9 I4 20'30 
n Melboume . 9 39 54°14 
» Sydney... soe oe IO 4 49754 
js Wellington. N.Z. .. .. II 39 6'52 
» Hobart .. .. 9 49 19 


The observations for the purpose of connecting Singapore with 
the various pomts iz Anstialin are given in suffici detail in 
the Report to enable us to see that the determinatons have been 
made with care and attention -o detail, and ap to be desery- 
ing of every confidaace. The New Zealand and Tasmanian 
results may perhaps require further correction. 


COXETS AND ASTEROIDS.—l'rof Daniel Kirkwood has a 
bnef note in the American 2uwial for Janungy 1887, on the 
origin of comets, in which he points ont the probability that 
two, at least, of recent short-period comets have had an origin ın 
the zone of asteroids.  Tempel's comet (1867 II.) has a period, 
inclmation, and longitude at cde 2ppiorimately the same with 
those of Sylvia (Minor Planet No. 87), whilst its eccentiicity is 
but little greater than that of Zthra (No. 132). Wolf's comet 
(1884 IIL), before its last c ose approach to Jupiter, had an 
eccentricity which was exceeded bg twelve known minor 
planets ; its period was abont 3619 days, and its qnean distance , 
4611, so that it would ep to have been simply a very 
remote asteroid — Its Seuil sus very nearly commensurable 
with that of Jupiter. 


THE TAILS CF THE ComeT3 OF 1886.— Prof. Th. Biedichin 
has recently examined the curves of the tails of the three princi- 
pal comets of last yecr in connection with his well-known theory 
as to the laws of formation of the tails of comets. The two first 
comets, those af Fahr” and Barnard (1886 I. and II.),"proved diff- 
cult to observe, the earth being nearly in the plane of the orbit 
of the former comet, s» that ths fo rtening greatly increased 
the errors of observatioas, whilst the tail of the latter was very 
short, and was diffused on one side. Both, however, were of 
the same type, the secand, I — u being found to be equal to 
1'3 for the first, and r'9 for the second. The third comet, 

erred to, that discovered almost simultaneously by Mr. 
Barnaid and Prof Hartwig, p:oved much more important for 
the purposes of Prof. Bredichia’s theory, since it showed three 
tails, Of these the principal one plamly belonged to the first . 
type, a value of 17'5 for I — , satisfying the observations very 

ry. The shorter tail seen by a number of observers py 
belonged to the third type, 1 — u bemg very small, w. a 
third tail, seen by Mr. Backhouse (NATURE, January 6, p. 224) 
and lying between the other two, evidently belonged to the 
second type. 


Minor PLANET No. 265.—M Bigourdan points out (Comptes 
rendus, vot. civ. No. 9) that the motion of R.A, of this body is 
unusually rapid, amointing to — Im. 40s, or double the 
ordinary value for the other as eroids As the planet is nearly 
exactly in oppamtion, it must be relatively nem the earth, and 
may therefore be very advantageously employed in the future for 


the determination of the sola: parallax. 
ee e 





ASTRONOHICAL PHENOMENA FOR THE 
WEEE 1887 MARCH 20-26 
(FOR the reckoning of time the civil day, commencing at 


Greenwich mern midnight, counting the hours on to 24, 
is here employed.) 
At Creenwicd on March 20 
Sun rises, 6h. 5m. ; sourhs, 12h. 7m. 37°78. ; sets, 18h. 11m. ; 
decl on meridian, o? 19 S.: Sidereal Time at Sunset, 
6h. 3m. i 
Maon (New on March 24) rises, qh. 30m. ; souths, 9h. rom. ; 
sets, 13h. 57m. , cecl. oif meridian, 15° 39’ S. 
. 
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Planet e Rjses Souths Sets Decl on meridian 
h.m. e. h m. m. Gn 
Mercury 5 48 .. I2 13 18 38 4 10 N. 
Venus... 6 591 ... I34 20 35 9 22N. 
Mars .., 622 .. 1238 .. 185 227 N. 
upiter aiife 222 .. 7 II 42 S. 
turn... .. II 7 .. I9 16 3 25t .. 22 30N. 
* Indicates that the rising us that of the preceding evening and the se 
that of the following morning, iod 
March h 
20 22 Sun in equator. ~ 
22.5753 Mercury in inferior conjunction with the Sun, 
Variable Stars 
Star RA Deck 
h. m té h. m 
Algol .., 3 08..4031N Mar. 20, 4 36 s 
LP 23, I 25 m 
» 25,2214 & 
¢ Geminorum 6 57:14 .. 20 44N. ... ,, 25,19 0 2f 
U Monoce: otis Q4 9338. we 5 24 M 
S Cancri 375..19 26 N. ... ,, 21,22 42 m 
U Hydre IO 32:0 ... 12 48 S. ... 4, 22, m 
8 Libre @.. 14 54°9...°8 48... 5, 23,22 47 m 
U Corons ... 15 136...32 4N.... ,, 24, I I 9 
U Ophiuchi... 17 108... 120N. ... ,, 23, 4 I2 
and at intervals of 20 8 
W Sagittani — ... 17 57:8...29 35 S. ... Mar. 25, 23 om 
BLYE... .. ..18459..33 IGN... ,, 21,23 Om 
» 25 4.0 M 
9 Aqui 19 467.. 043 N. .. 5, 25,22 OM 
R Aquard ... 23 390 .15 555.. » 26 Af 
* M signifies maximum ; # minimum. 
Meteor-Shoroer: 
Near 55 Aurigee, R.A. 98°, Decl 45° N. ; and on Alerch 20, 
near 0 Uisce Majoris, R.A. 145°, Decl. 48° N. 





GEOGRAPHICAL NOTES 


OXFORD has decided to establish a Readership in Geography ; 
candidates are invited woe Cambridge has postponed 
taking a similar step till 1888. While on this subject we may 
state that by a new Imperial ordinance geography has been 
igused to an equal foo with the most important subjects 
taught in German middle-class schools — Xealschtslen ond 
Gymnasien. The programme for the examination of teachers 
desing to make one of their special subjects has been 
issued. There are three grades, and the standard in each is 
very high. 


ACCORDING to advices received at Zanzlbar from Uganda, 
Dr. Junker’s caravan safely reached Emm Pasha, who was in 
health. Intelligence has also been sent to Zanzibar that 

five months ago Emin Pasha visited ‘Uganda, but tiiat Kang 
M’ wanga refused to allow him or his followers to pass throug 
hus terntory. Emm Pasha then attempted to make arrangements 
for his passage through Karagwa, on the western shore of the 
Victoria Nyanza, but failed ın this also, and afterwards returned 
to Wadelai, leaving a detachment of soldiers at Unyoro under 
the command of Capt. Casati, Emin Pasha's sole European 


companion. 
We l on the authonty that Mr. Stanley, on his 
arrival at Stanley Falls with the fjrst contingent of his Expedi- 


tion, about 250, will proceed at once to Emin Pasha, without 
waiting forthe rest of his party. No doubt he will be reinforced 
by some of Tippoo’s men, and in this way there will not be a 
moments delay. The main body will follow as soon as steamers 
are able to land them all at Stanley Falls, but first a camp will 
be established at some distance from the Falls as a base of 
operations, Dr. Junker gave an account of his seven , 
exploring work, on Febiuaiy 26, to the Cairo Geographical 
Society, His ficent maps were shown, ono of them 
measming 13 feet by 23 feet. R Schweinfurth maintained the 
absolute accuracy of Junkei's maps in all respects. Junker then 
gare a detailed account oP his sojourn in the Niam-Nigm 
country. Here he found extensive fertile plains, veritable 
savanpahs, with grass over 3 feet high, and abundance of game. 
He then passed on to his exploration of the Wellé and the 
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Mepoko, to within four days’ joarnef of the Congo, concu 
by giving some inteiesting details of the effect of the M 
1evolt on these countries. 


THE well-known Afiican traveller, Dr. Zintgraff, who has 
been commissioned by the German Government to explore the 
Cameroon district, intends vimting the Cameroon Mountains, 
As large quantities of caoutchouc are said to be obtained there, 
Dr. Zintgraff will be accompanftd by an expert in that material. 


AN official publication of the Colomal Office (African, we 


332) contains a great deal of original information regarding the 
t districts and tribes of Sierra Leone and its vicinity. 


On Monday evening last a paber on '' The Alpine Regions ot 
Alaska” was iead by Liegt. H. Seton-Karr at a meeting Of 
the Royal Geographical Society. In the coarse of a description 
of a misit. to ‘this terntory last year, the 1eader exp the 
opinion thet the St. Elias Alpine 1egion offers one of the best 
pia for the study of glacial phenomena unde: the most power- 

conditions. According to Dall, the American muveyor, 
Mount St. Elias is 19,500 feet high. It 1s à mass of snow and 
ice from base to summit, and has always been marked in modern 
maps as exactly on the 141st mendian, which 1s the boundary 
ne. If the Mois line was correctly charted, he found that the 
summit was*east of the meridian of longitude mentioned. It 
was therefore in the Brityh Empire. Describing the ascent of 
the mountain, he stated that he p:oceeded to a point which the 
aneroid instiuments gave as 7200 feet above the sea-level. Theie 
remained 1n the Alpine regions of the North Pactfica wide field 
forexploieis; Mounts Crillon, Fairweather, and La Pérouse, 
respectively 15,900, 15,500, and 11,300 feet high, were not quite 
so striking as the one he descnbed, but were much nemer to 
civilised settlements. There is a age blank space upon the 
map of Alaska, lying between Cook's Inlet and the Yukon 
River. Itisas unknown as any of the unexplored regi 
the globe. € > 


A JOURNEY of consideiable interest is now being carried out 
in Central Ama by Mr. A. D. Carey, of the Bombay Civil 
Service, Mr. Carey left India in Ma 1885, and marched 

ag ) 


on 


through Ladak into Northern Tibet (C as far as the 
Mangtsa Lake, and then struck northward, descending on the 
plain of Turkestan, near Kirla He thus traversed over 300 
miles of country which had never before been visited by a 
European. The altitudes on this section of the journey were 
always very the track 1unning usually at about 16,000 
feet above the sea, while one at least of the passes crossed was 
calculate? to reach 19,000 feet. After a stay at Kiria and 
Khotan, the Khotan River was followed to 1x junction with the 
Tarim ; the route then lay along the latter river to Sarik, and 
then across a stretch of desert to Sháh-Yaiand Kuchár. 
From the latter place the Tarim was followed down to & point 
where it turns southward towards Lake Lob. From this point 
the towns of Kuila and Kárástaber were visited, and about the 
end of the the Tarim was struck again and tracked down 
to Lake Lob. Thus the whole length of the Tarim has been 
explored. The country along its banks is described as fiat and 
reedy, and the people extremely poor and misereble. fr, 
Carey pitched his camp at the village of Cháklik, some distance 
south of the lake, and close to the foot of the great iange of 
mountains which forms the nofthern scarp of the Tibetan high- 
lands. On April 30, 1886, Mr. Carey started fiom this village 
on a jouney southward into Tibet, over a pass in the Al 
Tagh Range, and onward by a track occasionally used by the 
Kalmuks. Since this start nothing has heard oí Mr. 

but it 1s presumed that after spending the summer and 
autumn 1n trav: over the elevated region he has returned to 
Turkestan to winter. 


THE principal paper in the March number of Pelermann's 
Mittalungen 18 a speciel study of the basin of the Cachapool 
in the province of Santiago, Chil, by Dr. A. Plagemann, 


There is also a short paper on the hydrography of Batanga 
Land, by Herr P. Langhaus. From the notes we are glad to 
dearn that the Roumanian Government has adopted a plan for 


the triangulation of that county, evhich wil] be the means of 

itant gap in the cartokraphy of Euro 
Erganrangsheft No. 85 of Petermann’s contains a detailed 
account, with map and diagram, of Dr. Gustav Radde's journeys 
in the Alpine region of Daghestan in thb summer of 188%. 


“Wide the find upon his own farm. 
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* PREHISTORIC REMAINS IN AMERICA 
A Ta rerent mosting othe W n Anthropological Society, 
Mr. G. K bert a hearth under 


tha Quaternary in Wester New York. The er 
d the ing of the remams of a wood fire in the 
bottom of a well through the drift its near Gaines, a few 


miles south of Lake Ontario. Tte = ce in the matter rests 
almost entirely on the: statements of a Mr. Tomlinson, a well- 
known and resident of the place, and who, personally, 
-was twenty years ago that 
the discovery was made, but Mr. Tomlinson has stated his 
memory of all the essential details was very clear, and the 
reqgpon for belinving the statements. 
e story is petri In ainiking ew thmagh 17 feet of gravel 
and clay, they found lying upon th= rock at its bottom three large 
gong partiy indosing a mall in which were about a 
dozen sticks, undoubtedly the remains of a fire started by 
human hands. Mr. Tomlinson gave soms of these remains to 
neighbours, who still remember the matter, and the remainder he 
himself In time, however, they have been lost, and the 
your to find them did not meet with success. 
+ The speaker then discussed at leng-h the character of the beds 
under which the remains. were fcuml, and their geologic age, 
ing his statements by a map, of which a small copy is 
here uced. œ ies - 
The A B shows the approximatssouthern limit of the lake 
drainage, and C D the approximate south-eastern extension of 


the second glacier, which, it will be noted, extends across the- 





sbowing ther Quaternary history. 
vaa found at s- 

drainage line for a considerable distanze. When the front of the 

glacier began to retreat, successive lake basins were formed, ex- 

ing toward the drainage line and at the lowest 

the divide. When the froat zf the glacier had retreated 

line 1-2, a lake extended over :he ares shown by the fine 

ing small cross lines, and ed toward the 

what is now the city of Fat Wayne, When the ice 


of the Ontario-Erie Lako Desin, 
s^ "Tha peeblstare hearth 


ag 
BE 
i 


front had retreated to the line 3-4, the lake covered the area in 
part inclosed by the fine dotted bearing the small circles, It 
was on the eastern shore of this lake that this ancient fire was 
exe Ae shore wash that it wes xo gently covered as not 
to be disturbed during the process. , 
- By wp aided aon the glacier toward 5-6, a lower outlet was 
exposed in the ey of -he Mohawr, and the surface of the 
glacia! lake again fell the Lake Erie to the levePof the 
ent of Niagara limestone w still dams it back, and 
the Ontario portion to a somewhat lower level. Further 


retreat of-the icy dem to 5-6, and beyon2, opened tho St. Lawrence 
channel, and the present drainage war established. 
From this explanation the comparactve “age of the hearth and 
is uidicated. It was nezr the end of the second 
lacia] periòd, and at the time of seperation of Lake Ontario 
fom Lake Erie. At about this tme, also, the Ni River 
began its work of cut through the escarpment of Nieguta 
and at Which it been engaged ever since. Its rate 
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is based on comparisons of a recent by the U.& Geological 
Survey with those made by the New York Survey forty ago, 
and is open to some qualifications. In the first it m 
posible that some of the gorge was cut before the glacial period ; 
then it has been found that the harde m&ratum which 
the -iver has to cut thins somewhat to the eastward, and thus 
offered less resistance to wear at an eariler date in the history of 
the gorge; and then, again, the possibility is presented of the 
volume of water havymg been vastly greater toward the close of 
the glacial period, and it is known that the erosive power of 
water increases very rapidly with increase of volume. These 
qualifications tead to ce the time estimate; bat on the other 
hand, evidence has been found that at one time the other lakes 
above Erie empded by another means, and if this was so for any 
grea: length of time after the birth of the Niagara, it would tend 
to very Steed merece timo: ! P 

In discussion following this paper, Mr. Murdock, of the 
Point Barrow Station, gave an account of the ing of a pre- 
historic relic under somewhat similar circumstances. eir station 
was near the extreme north-west corner of this continent, on a 
beach ridge a few yards from the Arctic Sea. This ridge was 
9 or IO yards in height, and extended along the coast for some 
distance. In an excefation for an earth thermometer, 
they penetrated a 1-ivot layer of turf which cap the ridge, 
did thes Gers ovde abd adi (a dept o 20 odd feet, 
where an Eskimo snow. le was found embedded in the frozen 
earth. The goggle wes identical with those now in use, and 
consists of a piece of bone covering the and bridging the 
nose, with small slits to admit a limited amount of. ight and 

tect the from slaw -bhindoses. The specimen found 

strings of braided: sinew attache Dat these rere broken in 
removing them from the hard matrix. The speaker believed that 
the 5eds inclosing and co this relic were the results of 
beach wash. The Eskimo of on have a tradition that 
people used to live at the locality of the find, and'a few remains 
of houses are found in the vi UN VE 

At the same ing Mr. W. J. McGee read an informal paper 
on the finding of a spear-head in the Quaternary beds of 
Nevada. 

The speaker described the geologic features of the Walker 
River cafion, in the lacustrine deposits in which the find was 
made. These deposits are those o fossil Lake Lahontan, 


and were deposited in the old the Quaternary 
period. Since then the river has cut a new n h them, 
and they are now finely inning above, the beds 


consist of silt and loose materials for several feet, then comes a 
layer of calcareous tufa lying upon 20 to 30 feet of white marl, 
containing remains of extmct mammalie, and resting unconform- 
ably upon a somewhat mmiler series of beds of earlier date. 
It wes in the white marl of the upper beds that the implement 
was found. The speaker Cescribed in detail the conditions under 
which the find was made. He was alone at the time, and far 
distant’ from camp or 3 he had been carefully examining 
the fact of the mar] talus ashe rode along, and was searching: 
for occasional bone remains. At one point, 26 feet below 
the surface, he noticed a small proj point which looked as 
if it was caused by a bone. Picking off some of the sqrface, he 
at once tlie object to be a product of man’s handicraft ; 
and appreciating the m ce of the find, and the necesmty of 
a very thorough study of all the circumstances connected with it, 
framed some working h eses before removing the implement. 
At first it appeared that it was embedded in a superficial 
coating of the slime which is often washed over the surface of 
this loose marl. This was at once diggroved by egamuination. 
Other bilities were suggested, such as its having fallen into 
its down a fissure or been shoved into the face of the 


by man; but these were all found to be, if not im e, 
extremely bable, and the s er had concluded that it 
was deposited with the mari i c studies 


have been made of these lacustrine its by Russell, 
and Gilbert, and there can be no doubt but that these beds and 
the flint were deposited toward the close of the glacial period, 
and about at the same time as those covering hearth de- 
scribed' by Mr. Gilbert. The implement was a spear-head 3i 
inches in length, fmely mad@and well . 
In the discussion which followed this paper, several members 
called attention to the great vafuo ‘of the find from the fact 
that it was made by n well-thined óbaerrer, who appreciated the 
importance of his discovery before de: the evidence, and 
then carefully studied every detail eonnected with it. 
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UNIVERSITY AND EDUCATIONAL 
e . INTELLIGENCE 
CAMBRIDGE. —Mr. S. H. Vines, ML A., D.Sc. Lond, F.R S. 
and Prof. l: H. Poynting, M.A., have been approved for the 


e of 

ortunately for resefircà in pathol 
acceptance of the John Lucas Wi titip- prored 
a A DE M ERAN. to one 


Ho bevel 


last Thursday. 

Dr. Michael Foster, Sec. R. S., has been ted the Uni- 
versity representative ‘on the Council of the e Biological 
Association till the next annual m of the Association. 


The following Entrance Scho ps and Exhibitions in 
Natural Sclence will be-open for competition in the coming 
Downing College : Natural Science, June 1, 504. per 
annum ; Peterhouse : Mathematics, , and Physics, 
to 6o/, per «nnum ; date t be announced m June; non-Col- 
legiste students : Ph Sclence, aly, in connection with 
Oxford and Cambridge Schools nae 
velim three reka; cendbla ai ORE oF lees 
open to non-Collegiate students of not more than one term 
sanding, or to persona Dot yot ln reaidentrs Apply to the Rer. 
oward, Cgmbridge. e 


SCIENTIFIC SERIALS 


American S'osrnal of Mathematics, vol. ix. No. 2i Jania. 
—The number opens with a continuation of Mr. G 
memoir, waye-motion in hydrodynamics, in which is discussed 
wave-motion in the following cases: $ 21, ecross a channel 
with sides sloping at any angle; $ 22, a uniformly- 
sloping shore ; Bie cnc, Ge, in a iler: and $ 
contains an alge isnt Gone die rd 
Sylvester's lectures on the theory of reciprocants give notes of 
lectures xviL to xxiv., with an extract from a letter of M. 
Halphen in which the existence of trvertants in is esta- 
blished a rieri ; this is as introdactory to the theory of 
differential invariantz.—À. memoir in the theory of numbers, by 
A. S. Hathaway, contains an historical introduction of interest. 
The second part considers fundamental les and defini- 
tions, then a problem and the co ces of itx solution, and 
then turns the question of ideal solution of the problem into the 
estion of the establishmefit of a given theory of ideals; 
dnce rats emonstrations are left for the reader to supply. The third 
part is occup occupied with & rigorous establishment of the theory of 
deals indicated in the second part.—The next 
theorem respecting the singularities of curves of m 
ture, by H. B. Fine, is a gen 
paper(vol vill, No. 2) by the same writer.—The number closes 
with two short notef—one on pencils of conics, by H. D. 
Thompson (let the eight points in which a conic intersects a 
quartic be divided into two groups of four, and a conic be 
passed through each group: the two resldual—four-pomt— 
groups lie on a conic ; an exceptional case in Cayley's th 
wh had been overlooked by the author, is mentioned 
references given to where it is discussed) ; 
observations on the 
invarlant£, by Capt. P. A. Macmahon. 


the 


taken during the Dutch Expedition to the West Indies.—There 
are also ten papers on new or Httle-known insects, 
Rendiconti dal R. [stitute Lonbsr'ty.— Results of the observa- 
nee Dr. M. Rajna &t the Brera Observatory on the 
ions of magnetic on the 
Ko. communicated E. G. V. Eupen Thee E db 
vations were taken as in previous years at 8 a.m. and 2pm, 


, 

the differ- 
ence in time between the two The monthly averagts 
thus determined and tabulated show for the whole year a mean 
of 6':72. 


Bulletin: de I Acadimie Foe bag al de dci Januarys—Ón 
some curious effects of mol in contact with a solid 
and a liquid, by G. Van der Mensbrugghe. Some experiments 
are described ten to illustrate the expansive force possessed 
by the contact layer a selid and a liquid, and the exist- 


3 
the diurnal variation being obtained d 


ence of which the author claims to have been the first to demon- 
short” 


strate. —On Fermat's last theorem, by P. Mansion. Itis 

that, if there exist integers x, y, x, verifying Fermat's relation 
a" +" = 8%, whero s por than not only tho middle term; » 
as shown by de Jonquières, but alegthe largest, s, and the smallest, 
.x, are compound numbers. e 





SOCIETIES AND ACADEMIES 
LONDON 


—‘‘ Preliminary Note on a 
Bahamas,” By W. E.R 


in its pelagic habit, found in Carolina by Bateson. 
After this stoge, set in, resul in the atrophy of 
ithe two posterior of body cavities, and the reduction of that 
in the preeoral lobe : the gills and notochord, together with the 


greeter pant of ee 
ed in size. The result was a 
a large præoral lobe, on the sides of which was developed a 
curious arrangement of tentaculiferous grooves. The alimentary 
canal remained functional, but the creature gradually shrivdlled 
up, and (probably) died. e 

“ Studies of some New Micro- obtained from Air." 
By G. C. Frankland and Dr. Percy F. Frankland. 


In previous communications to the Royal Society ator 
the authors,? details have been given of & number o experi- 
ments on the ce of micro-organisms inthe atm 
In the invericadións s solid calerre medinm wis em oyed, 


which not only greatly facilitated their enumeration, but also 
presented them Da eit Babel. condiion. In this manner the 
anthors have met with a number of different varieties of aerial 


various cultivating media Ep i the 
mhi they subsequently exhibit, Aei s aaa them eroe 


in stained and pian 


them on 
give rise. 
them. To farther 
isi given 


to illustrate the a which they 
exactinaitons to whieh they have su 
facilitate their identification the anthors have 
them names, by which they have endea to represent some 
of their most striking indtvidualities. 

The authors venture to hope i ie ee Lid 
of the organisms most prevalent in the es they may 
prove of assistance in those investigations have for th 
object the study of the particular physiological changes which 

about 


The fo bL oF the plese opus deseibed ice 


M be subtilis cereus 


ceaseless Saccharomyces rosacens 

is liquefaciens 
a e iens Mycelium fuscum. 
? “The Discibution cf Mice OrgRiams in - Soc. Proc. 
pip ay: C) ^A New Mahal ke Gena eatin of de 
Mirò ee present bd ee of Mis Od io ib Dy 
Hease's method," Hdd. p. 446. . 

t 


“on February 12, providing 
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In addition to these varieties a description has been given for 
th’ sake of comparison of some aerial micro-organisms which 
were obtained by one of the authors from Dr. Koch’s laboratory 
in Berlin. These are— 


Micrococcus rosaccus Bacillus subtilis 
Sarcina lutea » (Micrococcus) piodi- 
» aurentiaca giosus. 


Linnean: Society, March 


—Mr. W. Cannthen, F R.S, 
President, in the chair. —The 


lowing gentlemen were elected 
llows of the Society :—B. S. Dyer, Right Hon. Sir E. Fiy, 
T. Klem, C. Mais, E. S. ,Marskall, R Mo J: Y 
Stone, and A. W. Ta:t.—4À paper was read by Mr. red W. 
Bennett on the genetic affinities md classification of the Alge. 
He referred to Prof. Sachs’s scheme as based on the mode of repro- 
«ucton and degree of complexity of the sexual piocess alone ; 
this being the most important fa-tor in the life-history of the 
plant Supporting to a certam extent, he neveitheless 
differs from him, and iather agiees with Prof. Fischer's view of 
Alger and Fungi running in distmct series, while he diverges from 
writers as to the descent, relations, and grouping of the 
He believes arrest of development ha* had an important 
uence m many presumed devictons among the groups in 
question. He avers tha: retrogressiocn may take the form of the 
suppression of either ths vegetati-e or -he reproductive 
and whichever predominates or progiesses leaves the other Lie 
or degenerate. If the principle edroceted by the author holds 
good, ıt leads towards the almost aBandoned divisions of the 
Algs into the geen, the red, ami the brown,—Chlo res, 
Rhodosporere, and Pheeospores. It would appear as if at an 
eaily period in the development of the simplest form of 
vegetative life, three kinds of cel-contents were represented, a 
colourless, a blue-green, and a pue green. Based thereon are 
the author's three meat divisions:—I. ScAtsowycetes, forms 
entirely destitute of chlorophyll, and adapted to carry on only a 
parasitic existence; II Cérvececacer, unicellular organisms, 
with cell-eentents composed of watery eee endochrome 
diffused through the protoplasm, wi distmet chlorophyll 
ins, starch grains, or aucleus; III. Profececcacee, character- 
ised E celis ing c nucleus, starch grams, pure chlorophyll 
identical with that of higher plants and ia certain states a tue cell- 
wall of cellulose. The q) Schzomycetes lead to the Fungi, 
which are not discussed by -he authcr. The (II.) Chroococcacese 
through the Oscillarieacee: to Nostocacem. The (III.) 
E nodicicEE tie the eriva_ives of the group. Hence 
three great lines of descent are indicated. (1) The Diatoms are 
1 ed as of remote ongin, very low ın the scale (2) The 
Caobism comprise a series throigh Sorastrer to Volvox and 
Allies, (3) The Eiemobie as c line of descent to the 
Maltinucleats, e g. Siphoneze with gigantic cells. ence cell- 
division originating, proceeded to the Confervoidew-isogamse, 
the Conferva gioup. From these in thiee different lines have 
ping: (a) the Conjugates, inclcding Zygnemids and Desmids, 
& re ive group ; (/) the brown szaweeds adapted to deep 
sea life, Phæosporew, terminating in Fucacee; and (c) the 
Confervoidese-hetei ex, at the extreme of which the 
Coleocheetre are reachec. The Ccleochsetee lead direct to the red 
seaweeds, or Flondes, a naturel groip with variety in 
development of the sexual organs. Ey arrest of development 
bianches proceed on the one hrnd through Nemaliew to the 
Ulraces, while on the other at a tangent fiom true Algse were 
evolved the Chaiaces, the Moss, the Gymnospeims, and lastly 
the higher Aengiosperms, or flowering plants. —A paper was read 
on the disease of Colocasia m Jamaica, by Mi. E wanes and 
Mr. D. Morris The negroes of the West Indies give the name 
'* Cocoes" to the main stem and shoots of a ies of Aroid. 
This forms a wholesome food, md w said to be piefeiable to 
yams and sweet potatoes. A blight arises in the tubers sifhilar to 
the potato-disease ; and as shown by the authors this is pio 
duced by a fungus belonging to the genus Peronospoia, a new 
species named by them D tickaoma. Instructions are given as 
to 1emedial measures, an impcitent ong being the absolute 
necessity of badly affected plants being wholly destroyed. 


Physical Society, February 26 —Prof. W. G. Adams, Vice- 
President, ın the chair.—The resolution passed at the metti 

er facilities to pesons belt 

abroad for qualigang for mem ip of the Society, was unani- 

mously conftimed.— Prof. W. Stroud and Mi. A. S. Gulbenkian 

wee elected Members of the Society.—Mr. James Swinburne 

read g note on Prof Carey Foster's method of measuung the 

3 


mutual indncion o^ two coils. The author described an appar- 
atus devised leat nmma for measu mutuel indgction by a 
null method, thus dispensing with a tic galvanometer, "he 
induction in the secondary coil is balanced by an opposite effect 
produced by a variable known fraction of the pri curent 
pass.ng through one wire of a doublg-wound coil of known 
mutuel induction, the other wire of which is joined in seiles with 
the secondary coil and- galvanometer. In a imi trial, 
using an orcinary reflecting galvanometer, it was found that 
instead of no deflection being observed, two kicks in opposite 
directions oceurred when there was iron in the clremt. A new 
galvanometer, with heavy needle, is now constructed to 
overcome this difficulty. A null method of finding the ohm by 
means of a differentialty-wcund, heavy-needle galvanometer is 
suggested in the larter part of the note, Prof. Ayrton pomted 
out that Prof Fosters method does not requiie readings on a 
ballstic galvanometer, and mentoned that in pragtice it is 
gray Ep to those given in Maxwell and the ordinary text- 
ks. e chief drawbeck is the necessity of ha 
concensers of accurately Encwn capacity where lage clents 
ere concerned. A large number of iments have been 
carried out at the Centra] Institution by Mr. Sumpner with very 
satisfactory resulta. Prof. Adams concuned in Prof Ayiton’s 
statement regarding the difhcuMies in using Muxu ell’s methods 
in practice, aad expressed hu ratisfaction with the great simplicity 
of Frof. Fosze:’s methcd.— 4n the determination of coefficients 
of mutual induction hy means of the ballistic galvanometer and 
earth inductor, by R. FL M. Bosanquet. The methods described 
depend on two measurements of the throws of a ballistic galvano- 
meter: (1) thet produced by the sudden rotation of a coil (the 
constants of whick are acccrately known) through 180° about a 
vertical axis; and ‘2) that produced By the mutual induction to 
be measured when a current of known strength s started in the 


primary circrit. The ea:th induction-coil ıs permanently joined 
1n series with the ballistic gelvanometer and coil, and 
the primary conent measured by an absolute t galvano- 
meter of the Helmholtz pattem. If Q, and Q be the quantities 


of electricity which pasa through the ballistic galvanometer in 
the two experimems, then 
_2NAH 


Qo R , 
whee N A s the effective aea of thg inductor, and 


whae C= G H tan € 


fne OQ  aNA B 
whee a and B sre the throws of the ballistic galvanometer. 
From the above we get 
Hat? NA 
B Gtm? 

A modification to be used when AY or'R we very large is also 
described. Numerical resu:ts obtained are given, from which it 
is inferred that Maxwell's formule for calculating the mutual 
inductiom of two circalar colls cannot be apphed whee the 
distance between therr central planes is at comparable with 
the:r radi. Experimenss on an A Gramme dynamo gave very 
irregular resalts when the currents were small, owing to the sub- 
permanent magnehsm cf the machme. Further uses of the 
method are suggested, such as the absolute determination of 
capacity and resismance. Remarks on theewubject were made by 
Picf. Carey Foster and Mr. Swinbuine, and Piof. Ayrton replied 
to Mr. Swinbumes cantenzion that Prof. Foster's method was 
not independent of obsei vations of a ballistic galvanometer (since 
capacibes ere determined >y their means) by pom out that 
where accurate standards evist it is quite legitimate to other 
absolute meau ements on them.—Piof old then read an 
abshact of a paper an the continuous tanmtion from the liquic 
to the gaseous state of matter at all temperatures, by Prof. W. 
Ramsay and Di. Sydney Young. The authors find the relation 
between pressure and temperature of gases and tque nt con- 
stant volume expressib.e p= $t-—a where b and a are 
constants, and therefore concludg that the trechers (i.e. curves 
connecting P and ! for consignt volume) are stiaight lines, At 
tem below the critical point, the isotherm, during passage 

the gaseous -o the liquid state, is a serpentine curve inter- 

e 
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sected by fe horfzonta line of vapour-pressure correspo 

with that temperature, the two areas between the curve an 
straight line being equal. By experiment and extrapolation the 
authors find the loci of the apices of the seipentine curves coire- 
sponding with differént*temperatures, to intersect at the critical 
point, € above results a1e proved for ether and carbon dioxide, 
and the anthois believe them to be true for all stable substances. 
Piof. Rucker remarked that if similar relations hold for liquids 
and solids, the triple point of intersection would be of immense 


interest. Prof. Perry, whilst regarding the results as of vast 
importance, thought the curves and calculations should be very 
cuefully d before being finally acvepted. 


EDINBURGH 


Royal *Society, Febiuary 21.—Rev. Piof Flint, Vice- 
President, in the chair, —In a paper on the effect of pressme on 
the maximum density point of water, Prof. Tait replied to 
citicisms made upon results by Giimaldi,—Dr. J. Murra 
gave a re-determinatlon of the mean height of the land of the 
globe above sea-level. He obtains a value her than that 
obtained by previpus observes. 4- Prof. Tait a note on the 
effects of opioa. He pointed out that within a certain 
distance from the centre of explosion the speed of ejected matter 
(air, &c.,) is greater than that of sound. Ilence within this 
distance there is great danger of damage to objects from 
impulsive pressure.—Dr, Traquair read a supplementary report 
on fossil Ganoldel collected in Eskdale and Tiddesdale.—Sir W. 
Thomson submitted a paper in continuation of his paper read 
before the last meeting on [he equilibrium of a gas under its own 
gravitation alone. 


PARIS 


Academy of Sciences, March 7.—M. Janssen in the chair. 
—Deteimination of the constant of aberration : first and second 
rocesses (concluded) by M. Loewy. The relations being 
own between the ecliptical and equatoiia lco-ordinates, the 
equation is here det ned by means of which for a couple of 
stais without aberration the epoch may be calculated, when both 
are at the same altitude above the horizon.—On a theorem of 
M. Liapounoff iespecting the equilibrium of a fluid mass, by 
M. H. Poincaré By cotsiderations borrowed from electro- 
statics, a simplification is here offered of the demonstration 
recently published by M. Liapounoff in the Afémeires of the 
Univermty of Khakofi—On the direct fixation of the gaseous 
nitrogen of the atmosphere by vegetable soils with the aid of 
vegetation, by M. Berthelot. Having already described the 
results of the experiments made at Meudon on the fixation of 
koe) dud nitrogen’ by certain argillaceous and vegetable soils, 
a m the action of vegetation, the author here gives the 
results of the experiments simultaneously carried on with the 
aid of vegetation, and under the ordinary conditions suitable for 
the natural development of plants. In this case the amount 
fixed was only 4°67 and 7-53 gms., as compared with 1277 and 
23'15 in the absence of plants. Fiom there experiments um- 
portant conclusions are drawn with regard to the rapid exhaus- 
tion of the soil under the prevalent systems of forced culture, — 
On the peat movements of the atmosphere, and on AL Slascart’s 
second note of February 28, by M. Faye. The author replies 
to the objections ed against, and repeats the arguments 
already advanced by him in support of, the theory he has formu- 
lated on this subject based on fifteen years’ observations of 
atmospheric phenomena.—On the magnetic effects of the recent 
earthquake’, by M. BF@ftait. A more careful study ofthe curves 
ed at the Observatory of Nantes shows that the magnetic 
effects observed at Paris, Lyons, and Perpignan, were also felt 
in the west of France, al here the oscillations were much 
feebler.—On the determination of the poles in magnets, by M. 
Mascait. For the method here descri it 1s claimed that it 
involves no hypothesis on the magnetic state of the bars, and is 
freo from the objections urged against the other methods now 
in use.—On the nutritive properties of latex, and on the aqui- 
ferous apparatus of Calophyl/um as described by M. Vesque, by 
M. A. Trécul.—On the tency and duration of showers, by 
M. Hervé Mangon. The results are heie tabulated of the 
pluviometric observutions taken at Paris during the years 1860— 
with the pluvioscope invented by the author. The rainfall h 


recorded is higher than that indicated by other instruments, 


which mostly neglect slight showers under o'10 or o'I5 mm.,' 


In IOOO to 1500 kgrms of water. 


per hectare, —letter on atmospheric eddies (M. Weyhers er- | or oldest rock formation, 
H 


which nevertheless represent ‘tro 
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riments, &c.), by M. D. Colladon.—Report on M. Léon 
Re ue’s note respechng a new metronome, based on the 
isochrone of the slight oscillations of the pendulum, by M. 
Fixregu. The Commission appointed to examine this instrament 
reports favourably on the principle of its construction as at once 
simple and piectical, and considers that it 1s likely to be of service 
to the art of music. — Report on MM. Bérard and té’s memoir 
on the means of diminishing momentary increase of velocity 
m machinery furnished with governors acting indirectly, un 
Commissioners, MAI. , Marcel Deprez Sanau, 
Philips. The report conside?» that MM. ard and Léauté 
have arnved at a sunple and complete solution of the problem 
how best to control the irregular action of machinery, and that, 
while specially useful for the manufacture of gunpowder, thei 
apparatus wil be found generally applicable to all mechani 
work.—Note on the earthquake of February 23 in Italy, bg M. 
F. Denza. General conclusions are given the charac- 
ter, extent, duration, intensity, &c., of this disturbance, derived 
from reports ieceived from quarters at the Observatory of 
Moncalieri. — Pro on of the ea1thquake in one of the ahe 
at Anzn (Nord), by M. Francois, The ¢resomere (seismometer) 
set up in this mine at a depth of 250 metres two months ngo 
recorded, for the first time, extraordinary vibrations between 
6.15 and 6.30 am. on February 23.—Keports on the same 

henomenon, by MM. A. Issel (Porto Maurizio), AI. E. de 
Ros (Rome), and Perrow;n (Nice).— Observations on M. Don- 
nadieu's recent note on the winter incubations of Phylloxera, by 
M. Balbian. In reply to M. Donnadieu, the author maintains 
his views regarding the hibernation of this ite. — Observa- 
tions of Barnard’s Comet II. and of Palisas new planet made 
at the Observatory of Algiers with the o'50 m. telescope, by 
MM, Trépied Rambend.—Distribution ın latitude of the 
solar phenomena during the year 1886, by M. P. Tacchini. 
From the tabulated results of the year’s observations it appears 
that the eruptions, spots, and facul, were more nymerous in 
the southern, and the piotuberances in the northern, solm 
hemisphere. The latter occured in all zones, whereas the 
other phenomena were almost entirely confined to the 1&non 
between the equator and + 40*.— On the rectlfications of 
Maclaurin’s trisector curve by means of the elliptical mtegrals, 
by M. G. de ps.— On the laws of solution, by M. H. 
Le Chatelier, This is a reply to MM. Chancel and Parmentier's 
recent communication to the effect that the author’s law of 
solution is not general, and in cértain cases is opposed to 


observed facts. — On some foimula rS to saline solutions, 
by M. Duhem.—On a particular case of solution, M. F. 
Parmenteg.—On an acid obtained the action of potassa 


on a mixture of acetone and chloroform, by M. R. Engel. 
d substance here described has been obtained 


a small quantity of solid potasa. -Its formulae is 
C,H,OCl,, and it takes the name of acetone-chloioform.— 
Synthetical researches on some derivatives of diphenyl, by M. 
P. Adam.—Note on active camphene and ethyl-boineol, by 
MM. G. Bouchardat and J. Lafont—Action of the bibromide 
of ethylene on the alkaline alcoholates : preparation of acetyl- 
ene, by AL. de Foiccand,—On the spores of “Pacius anth A 
by M. S. Arloing. It is shown that these ies are y 
killed by the light of the sun, —A new method of attenuating the 
virus of ovine pox, by M. P. Pomrquier. The experiments here 
desciibed d an unlimited supply of an attenusjed vius or 
vaccine, with which sheep may safely and efficiently inocu- 
Iated. —Researches on the structure and development of the cysts 
in Echinorhynchus angustatus and E. eus, by M. R. Koehler. 
— On the food of the sardine, by MM. G. Bouchet and J. de 
Guerne. It is shown that the food of the sæ dine varies according 
to circumstances, and does not CUN as recently asserted, on 
the animal refuse drifting from the Newfoundland fisheries. — 
New researches on the mode of formation of double monsteis, by 
M. Camille Dareste.—On the variations of structure in the car- 
boniferous poiphyries of Renfrewshire, by M. A. Lacroix. —On 
the mi associated with the t of Prudelles, near 
Clermont-Ferrand, by M. Ferdinand Gonnad. The prevailing 
Bund disseminated among these as among most of the Puy. de- 
Ome basalts is a christianite appgrently confused by the old 
minetalogisis.with mesotype, or vaguely described under the name 
of zeolite. —Researches on the contraction of the terrestrial radius 
since the formation of the solid crust, by M. A. de Lapparent. 
Several arguments are n against the general theop that 
the radius of the glade has diminished by one- since the gneiss , 


*. 


480 5 i 


s 





BERLIN 


Physiological Society, February 11.—Prof de Boir Bey. 
mond*m the chair, —Dr. ke on acuteness of 
vp adn uer mesa uisu ace did 
ally died away. He laid stress.on the distmction between acute- 
nees of seeing and acuteness of hearing, the latter of which was 
represented by the time from tle beginning of hearing a 
SEE ne nll no sonno ee Fas eny inger pac 
"was now customary to say wher one 
certaln t -fork for roo seconds aer It Fad: bes 
another hear the same 


could be correct. As an empirical method of measurement 
according toa conventional standard, the expressions a half, a 
quarter, or whatever be the measure, of a-uteness of hearing 
would be permissible, if in such cases the same tuning-fork were 
always applied, and it wes always struck with the same intensity. 


To come to an on this was the business of 
practical aurists, | the animated di Which followed 
this address, Prof. du Bois-R an apperatus in 


ditus it les 

pis ep reported e rout of the ope nants partiy in; 

conjunction Herr Po e alı- 

Eres, ers hat gigs ee 

oportent pring piety conduch tee ae ee 
* down the maxim 

examined should not bs administered in too tities, 

SE woa oniy ee doses thct the alimentary value of 

the .different al substances beside the seme nourish- 

ment free of nitiogen could be determined. The dog was used 


m e of the experiment. The proteine substances 
were: ‘the albumen af lentis, that of 1 that of 
Shita, and caseine. In the normal feedmg, which regularly 


altefnated with that of the albumen to be tested, the proteine of 
nourishment was imparted in the form of flesh-meal. e The result 


of the and laborious was that the alim 
value of albumen of Jentils and that of gluten were 
e ike Bot lle avert of fiesh-meal, That is to say, 


from the additions to be specified, 
t cases) there were added egual 
ies of albaminous in one case in thé form of 
-meal, in another in the cf gluten, and in 2 third in 
the form of lentils -in each much caso a uanhty of nitrogen was 
developed, and therefore a quanti 
nourishment, which was 
iplo hae lower DURS falas dian the, aiuto 
flesh-meal, seeing that from the | more albumen was 
decomposed than from the flesh-m Finally, from 
Jegs albumey was decom , and therefore more was 
the body and u C Eid mena pda Meri 
buminous classes, By means of this in ion two facts of 
eneral importance were established : first, it was ascertained 
that by c changing*the species of albumen employed by way of 
je hee utilisation af the nutritive albumen 
sancilent e bener atn "othe sare ann 


when to the food (which, 
was the same in all the 


“athe ME species- of albumen irere iyen. tor a long period 


second, the observation was marie that 
‘on, when animal marie use of & e quantity of 
for the formation of milk, more of the administered in 


the food passed away in waste than would have been the caso in 
arg ernal A direc pieneen wis gren b The follow- 


This caseina was not, hawever, adminirerei in the food, but 
had first to be produced from the nutr tive albumen (the various 
Boris albumen paag ci chemically different. Now, from the 
nutritive albumen only certain proupa ofmolgles could be utilised 
* for the formation of caseine. more albumen must therefore be 
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decomposed than corresponded with tffe quantity of*nitrogen in 
the caseine. Hence, therefore, the greater decomposition and the 
less utilisation af the albumen of the nourishment, Nor was the 
albumen which the animal needed for igcorporation with the 
body stare ipu albumen- af e nourishment, but the 
the body was bailt up from the constituents of 

rue ier e nourishment. If one kind of albumen 
given to the anmnal, it required to large quan- 
nificent ondilitucnte for the slbamen 

d | ppropriated by the bed. Tf, on the other hand, different sorts 
al>umen were given im the food, then the animal decom- 


posed on the woole x less percentage, seeing that in the differ 


of the albumen of tke body. 
—> 
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THE NECASSITY FOR A MINISTER OF 
EDUCATION 

IF we are justified in judging of the progress of right 

ideas on the importance to the nation of science and 
scientific instruction by the outcomes of one week, then 
certainly we may congratulate ourselves upon the fact 
that at ast the views which we have for the last eighteen 
years, in season and out of season, been putting forward 
are beginning to attract public attention. 

There can be no doubt that the general interest is now 
thoroughly aroused on this matter. In spite of the abso- 
lute block of anything like a debate upon education in 
Parliament, scientific and political leaders say their say 
elsewhere, gnd the manner in which these utterances are 
referred to and enlarged upon in the leading journals is a 
sure indication that the public mterest 13 known to be 
growing, and that it is now generally acknowledged that 
our welfare as a nation depends upon a proper considera- 
tion of educational questions. 

The first utterance we have to refer to is the admirable 
speech delivered by Lord Hartington on the night our 
last number went to press. Lord Hartington had con- 
sented to give away the prizes and make an address at 
the Polytechnic Young Men's Christian Institute, an 
organisation which now numbers nearly 7000 students, 
for the existence and endowment of which England 
is indebted to the munificence and clear-sightedness of 
one individual, Mr. Quintin Hogg. 

It was not to be wondered at that Lord Hartington, 
with such an unaccifstomed task before him, should have 
referred, in the course of his speech, to Prof Haxley's 
recent address, in which the fact was emphasised that 
if peace has her victories, there must be some who are 
vanquished ; that there is a death to the conquered in 
peace as in war, the victims of peace being starved as a 
result of continual depression of trade. 

The interest of Lord Hartington's speech was that the 
question which Prof. Huxley had approached from the 
Darwifian point of view—the survival of the fittest, the 
destruction of the unfittest —was to him a question of 
posgible contemporary politics which he had to con- 
sider, and the consideration he gave to iteled him to 
emphasise Prof. Huxley's view of the situation. It is 
clear moreover that the opinion given was not one hastily 
formed, for the former paramount position of this country 
when she had a monopoly of iron, and coal, and other 
mater] resour(®&, and when there was no science to 
speak of anywhere, either here or abroad, had been fully 
taken into consideration. We quote from the speech :— 

“No doubt we should still have our material resources, 
our iron and steel, and the muscular energy of what 
would then be our superabundant population; but instead 
of being what we are now, we should be hewers of wood 
and drawers of water for the world. If ever our 
raw materials could be msnufactured for the uses and 
wants of the world better in other countries than in our’ 
own, we should become thg slaves and servants of the 
rest of the world, instead of its leaders and masters, as 
we have been hitherto. 2 

Vor. xxxv.—No. 908 
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Now, if a politician of ford Hartington’s eminence 
tells us that this may happen as a result of our being 
beaten in a campaign of peace, it is proper to con- 
sider whether we could be very much worsd off in the 
event of a disastrous war. Certainly, to fend off this 
result by war, we, as a nation, would not hesitate to 
double the national debt. 

Lord Hartington next went on to show that mgemlso 
now depends upon science. 

“There are some who go so far as to deprecate any 
large expenditure whatever, even when necessary for 
the efficiency of our services. These people point 
to the success which we have attained in fo er times. 
when almost alone we have contended successfully against 
a whole continent ; they point to the undiminished strength 
and courage of our soldiers and sailors, to the vast re- 
sources—industrial, manufacturing, and financial—of the 
country ; and they tell us that if we only husband these 
resources they will pull us through in future emergencies 
as they have done in the past. But I would say that 
all these argumenta are utterly vain and futile unless we 
can prove that the couditions under which we should have 
to fight are entirely similar to those under which we have 
fought in the past. If, on the other hand, it can be proved 
that wars are no longer decided by personal courage or 
endurance, but by the possession of scientific knowledge 
and all the most approved and perfected appliances, then 
we cannot afford to disregard the teaçhing *and the 
experience of the Test of the world, and cannot afford to 
allow ourselves to be behindhand in the possessign of the 
scientific knowledge and appliances that are demanded.” 

Lord Hartington then insists upon the importance of 
science both in peace and war. 

"If undoubted success can only be gained by thee 
possession of scientific knowledge and the application of 
the most scientific instruction to the masses of our 
people, then it follows that we shall fall behind in this 
industrial competition and warfare if we do not possess 
ourselves of these necessities." 

He holds that the army of peace must be aided by the 
State as well as the other. We no longer think of keep- 
ing out an invasion by train-bands, and volunteers, and our 
merchant fleet. For peace purposes also, then, local effort 
alone will not do all that is necessary. We have found 
this out already, and we have the Science and Art De». 
partment as well as the Admiralty and War Office." Lord 
Hartington holds that the Science and Art Department 
must be strengthened sb far as technical instruction is 
concerned. 

We see, then, that at last we have one political leader who 
views science and scientific instruction in the true light,» 
and has the courage of his opinion. Science is to be 
aided on precisely the same grounds that we ad the 
army and the navy. It.is no longer a question of 
merely paying for Sweetness and Light, or of giving a poor 
dog a bone. 

It was not to be expected that Prof. Huxley, who has 
so unceasingly done all in the power of a single indi- 
vidgalto place the right views on this matter before the 
public, would rest content With the ote of warning to 
which Lord Hartington, as we have seen, has so forcibly 
drawn attention. 

Under the gitle of “The Organisation of tndustrial 
Y 
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Educafion” a letter appearÉd in the TEmes of the 21st 
inst, which we print zs extenso elsewhere. The main 
- purpose of this second outcome is to show that at the 
present nfoment what is chiefly lacking in the-army of 
. peace is organisation and a proper headquarter staff—an 
Educational Commander-in-Chief Reading between the 
lines of the letter, it is easy to see that ane of the things 
. “ompapisation” is expected to do, nay, must do, is to 
prevent ^só-called “economy” from thwarting every 
. attempt at progress. “Economy does not lie in sparing 
money, but in spending it wisely,” is a maxim that must 
‘be commended not only to the Treasrry, but to local 
bodies. , 5 

It is probably the feeling that the proposals of a strong 
Minister of Education, with a full knowledge of his sub- 
ject and in touch with all the most eminent educational- 
ists of his time, would be sure to commend themselves 
to'Parliamenfyand that the annual charge would be in- 
creased, which has induced successive Ministries to 
postpone the creation, of such an office. It eis now 
thirteen years since both the Duke ofyDevonshire’s Com- 
mission and Parliament itself discussed the question ; the 
latter on the motion of Mr. (now Sir Lyon) Playfair. 
Three years ago the Report of the Select Committee 
presided over by Mr. Childers unanurously recommended 
that a Minister of Education should be appointed. With 
the growing feeling on the part of the public on this matter, 
if an opportupity presents itself of again bringing forward 
this proposal it will not be allowed to 5e dropped. 

It is clear from Prof. Huxley's letter that the present 
machinery is not adequate: it can only be strengthened 
and consolidated by the appointment of a Minister. One 
enormous advantage of such a Minister would be that 

e.we should have an acknowledged Department to apply 
to, absolutely in sympathy exith those who wish to bring 
about any improvement in our edurational machinery. 
Quite recently we havé had two deputations on purely 
educational matters: oae, for an endowment t$ the 
Victoria University, to the Chancellor or the Exchequer, 
and the other, for further aid to :echnical education, 
to the Lord President. It is very difficult for a plain 
man to understand why the Chancellor of che Exchequer 
should have been chosen in one case and the Lord 
Premdent in the other: of course there is an official 

* * reason, but it only adds point to the grotesqueness of the 

. present arrangements. ae 

We have, however, to refer to these deputations from 
another point of view.  The* prayer of the Victoria 
University has been granted: that the needed assistance 
in the other matter—technical instruction—will be granted 

“at once is by no means certain. However this may be, 
well-wishers of science must thank Mr. Mundella for his 


. vigorous pleading of the cause they have at heart 


_ The object of the last deputation, as Mr. Mundella 
pointed out, was to ask the Government to take a very 
modest step in the direction of the organisation of industrial 
and commercial education. The education of the 4,600,000 
on the books of the elementary schools is confined to educa- 
tion of a purely elementary character, and anything ip the 
shape’ of manual gx industfial education is treated in a 
way very disheartening to those interested in the ques- 
tlon. At present our industrial classed are like badly 
-drilled sSldiers fighting å battle with antiqupted weapons— 






















it is like sending our soldiers into the field; armed with 
Brown Bess, to meet tire best armed adidiers of Exftope. - 
Dr. Konrad, in a' report on the Prussian system in its 
bearing an.the national economy, said the superiority of 
the Western to the Eastern workman, afd of the German 
to the Englishman, was well established ; and he added 
that no doubt the Erglishman by his enormous per- 
severance and his wonted diligence got through consider- 
ably more work in the sphere to which he had been Jong 
accustomed, but he was far behind the German in capacity 
for adapting himsef to new circumstances. This wasthe 
result of the better and more general training which the 
Germans got in their schools. Mr. Mundella acknow- 
ledged that there had been repeated attempts to do 
something in England to improve the condition ot 
things, but where publ-c bodies had interfered they had 
acted beyond their powers and been punished accord- 
ingly. I: was freedom from the, restrictions under which 
these au-horities laboured that the deputaffon sought. 
They asked also for increased powers to promote 
industrial, scientific, and technical training, and that for 
this purpose they shoud be put in connexion with the 
Science and Art Department. "The cost of executing 
what they proposed wculd be trifling. b : 
Sir Lyon Playfair contended that £ short Act of three 
clauses woüld do aJ that is wanted. We hope sbon to see 
it Sir B. Samuelson, as Chairman of the Associated 


-Chambers of Commerce, presented a memorial from that 


body, and Mr. Howell hit the nail on the head by stating ` 
that for ^ unemployed," in connexion with our industrial- 
population, now 3o often used, the word “ unskilled” 
should be substituted. 

We are’ bound to say that Lord Cranbrook's answer 
was sympathetic, but he is clearlyfbf opinion that*the 
Government can do nothing because “ Parliament has 
not rea‘ly pronounced on the subject. of technical 
instruction” l; 


——M 


ROSENBUSCH.S “ PETROGRAMPHY* 
Mikroskopische Physsografkis der massigen Gesteine. 
Von H! Rosenbusci. I. Abtheilung. Zweite gänzlich 
umgearbeitete Auflege. (Stuttgart, 1886.) ae 
HE first part of the second edition of this important. 
work has at length appeared, the author having 
wisely decided not to keep back this instalment untfl the 
whole has been completed. Petrography advances now- 
adays with such gigartic strides, and so quickly are new 
facts accumulated and new theories elaborated, that as 
soon as the last chapters of a treatise on this science 
have been writtea it is almost time ¢e- begin reewriting 
the first. - 

This book has been looked forward to by petrographers 
with a bertain amourt of pardonable impatience, in the 
hope that it would do something towards clearing away 
the mists that envelop rock-classification and nomen- 
clature. Since the introduction of the polansing micro- 
scope into petrog-aplical research, old familiar names 
like greenstone, trap, felstone, trachyte, &c.—have either 
been discarded cr materially modified in their use; and 
we mow talk with Gumbel of lfnprophyre, proterobase, 
picrophyre, palseophyre, palzeopicrite, leucophyre, and the 
like; or we use names manufactured from the locali- 
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ties where the rocks are found, such as tonalite, 
ortlerife, or palatihite ; or, lastly, following in the wake 
of the organic chemists, we construct complex names by 
stringing together those of the component minerals, as, 
for example, quartz-augite-diorite or hornblende-augite- 
mica-andesite. The result is that either different petro- 
graphers call the same rock by different names, or use 
the same name to designate different rocks. Atthe samé 
time, so many views have aiisen as to the fundamental 
elements of petrographical classification, that there are 
almost as many systems of classification as there are 
petrographers. 

Up „to the present time Continental geologists have 
been in the habit of making geological age a primary 
factor in classification. Now, although this may apply to 
Germany, it certainly will not hold for other countries. 
In England and America it has been shown conclusively 
that rocks identical in structure and composition have 
been formed in pre-Tertiary and Tertiary times. 

The new edition of Rosenbusch’s work would, it was 
hoped, bring order into this chaos, and give us a classifi- 
cation and nomenclature which, without being too rigid, 
would allow of referring any particular rock to its family. 
Such a classificatio agreeing with all the known facts, 
would doubtless y be accepted by all geologists in 
this countrj, were it only for the sake of uniformity and 
unanimity. 

A brief review, or epitome, of Prof. Rosenbusch's book 
may not be unwelcome here. Any criticism had best be 
reserved until the work is completed. We owe, indeed, 
such a debt of gratitude to the author for collecting, 
collating, and arranging the vast quantity of facts which 
have been accumulating within the last few years, that it 
would-be almost preBumptuous to attempt to find fault 
with a work so excellent, so invaluable in every way. 

In the introduction Prof. Rosenbusch gives us his views 
on classification. These differ very materially from those 
expressed in the former edition. “A natural system of 
classification must,” he writes, “in the first place lay 
stress on the geological mode of occurrence (geologische 
Erscheinungsforyi), as determining structure and the 
mineral components. In the second place comes chemical 
composition, and, lastly, geological age.” Secondary alter- 
ation in structure or mineralogical composition can have 
no classificatory value. 

It is'the geological mode of occurrence that almost exclu- 
sively determines the structure of an eruptive rock. Erup- 
tive masses of the same chemical and mineralogical com- 
position possess a totally different structure, according as 
they were poured out at the earth’s surface in the form of 
lava, or sonsolidat in the deeper regions of the earth's 
solid crust. This may, of course, also be expressed by 
saying that the structure of a rock depends, caterts 
paribus, only on the differences of temperature and 
pressure to which it has been subjected during its 
formation. 

Classified, then, according to their mode of occurrence, 
eruptive rocks may be divided into two great groups: 
(1) the Plutonic rocks (Tieftngesteime); and (a) the 
Volcanic or effusive ser Gch MA. Occupying 
an intermediate position twgen these two chief groifps 
is a third—that of the rocks occurring in the fowm of 
dykes (Ganggestene). Beth plutonic and volcanic rocks 


1 


are; often found! as dykes; but this group comprises 
those rocks which are found occurring alone in this 
form, and which possess certain structural peculiarities 
entitling them to be considered apart from the plutonic 
and effusive rocks. With regard to the latter it may be 
remarked that it 13 in this group that Prof. Rosenbusch 
does not feel justified in dropping altogether geological 
age as a classificatory factor. Accordingly these 
are subdivided by hint into palaovolcantc and seo- 
volcanic; the former embracing those erupted in pre- 
Tertiary times, the latter those of Tertiary age. 

In the mtroductory chapter to the plutonic rocks Prof. 
Rosenbusch treats of the structure and order of *rystal- 
lisation of the mineral components of these rocks. In 
this chapter he embodies the substance of his paper on 
the granular and porphyritic structure of massive rocks, 
published some time since in the Neues Jakróuch. In 
that paper he showed how in an eruptive silicate-magma 
the minerals separate in the order of decreasing basicity, so 
that at aħy given moment the untrystallised magma is 
more acid than the*sum of the separated compounds. 
Further, that the relative masses of the compounds 
present in such a magma act only in so far on the order 
of their separation, that generally those ‘present in 
less quantity crystallise out first. To facilitate rpetro- 
graphical expression, Prof. Rosenbusch has proposed 
a couple of words which appear to be worthy bf general 
acceptation. He calls those mineral compoftents which 
occur in, individuals, bounded on ‘all sides by crystallised 
faces, idiomorphic ; allotriomorphic, those which owe 
their boundaries to causes other than an internal 
arrangement of the molecules composing them. Apply- 
ing this to the plutonic rocks, he points out that, whereas 
certain rocks, occurring as dykes, possess a * pan- 
idiomorphic granular? structufe, the plutonic rocks are 
characterised by a granular structure essentially €‘ hyp- 
idiomopphic” (a part of the minerals only possessing their 
own crystallographic form). 

The group of the Plutonic rocks is subdivided by Prof. 
Rosenbusch as follows :— ° 


(a) Family of the granitic rocks. 
(/) Family of the syenitic rocks. 
(c) Family of the eleolite syenites, 
(4) Family of the diorites. 

(¢) Family of the gabbros and norites. 
(f) Family of the diabases, 
(g) Family of the fheralites. 
(A) Family of the peridottes. 


Among these we notice a new name—the theralttes. 
Under this head are included the plagioclase-nepheline 
rocky formerly represented by the teschenites. The 
latter have been shown by Rohrbach (Tschermak’s Afr 
und Pet. Mitt, 1885, ii. 1-63) to contain no nepheline, 
and have consequently been referred by him partly to 
the diorites, partly to the diabases, Still, plutonic rocks 
representing this mineralogical combination appear to 
exist (s.g. in the Crazy Mountains in Montana, U.S.); 
Anod thus the gap left by the rgmoval of the teschenites 
is filled up. Prof. Rosenbusch derives name theralite 
from Ónpár (to seek eagerly). ` 

The group that embraces the rocks occurring jn the 
form of dykes, isgsubdivided, according to mineralogica* 
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and chemical composition, into a grar£ic, a syenitic, and 
a dYorific series. $ 
Looking at the rocks, however, irom the point of view 


_ of habit and structure, "three types, independent of 


mineralogical composition, may be established, namely: 
a “granitic? only known to oqcu- among the more acid 
regresentatives ; a “ granito-$orf&yri'ic" which is repre- 
sented -in each of the above series; and & “ lampro- 
payric” which appears to be unrepresented in the more 
acid subdivisions. The following classification is accord- 
ingly proposed for the “ dyke-rocks ” :— 

(a) Granitic dyke-rocks (aplite, tourmaline-granite, &c.). 

(8) Granito-porphyritic dyke-ro-ks (granite-porphyry, 
syenite-porphyry, elseolite-porphyry, diorite-porphyrite). 

(c) Lamprophyric dyke-rocks. 

This last family may perhaps be best designated 
as a-refuge for certain classes of rocks, such as the 
kersantites and kersanrons, th» minettes, and the 
lamprophyres, which have been long wandering about 
in the various systems of classification withoüt fnding 
any fixed abode. It is further Eubdivided into the 
syenitic lamprophyres (minettes and vogesites) and the 
dioritic lamprophyres-(kersantite and camptonite). 

Passing on to the group of the true Volcanic rocks, we 
note an important distinction between them and those of 
the Plutonic group, contained in « general law laid down 
by thetauthor in this chapter. A volcanic (effusive) rock 
is always fhore acid and specifically lighter than its 
plutonic equivalent. To explain this the author suggests 
that an eruptive magma, during its slow ascent along 
cracks in the earth’s crust, differentiates according to 
specific gravity, the heavier part, waich ultimately gives 
rise to the plutonic rocks that consolidate within the 
earth's crust, being more, basic, poorer in alkalies, and 
richer in alkaline earths and iron, than the specifically 
lighte® part which reaches the earth’s surface. 7 

The author then proceeds to discuss the recurgence of 
phase in the crystallisation of the effusive rocks, and 
defines porphyritic structure as ibat structure which is 
produced by the recurrence of the same or similar 


`. minerals at two distinct periods vf crystallisation. It is 


this structure which is the most essential characteristic of 
the effusive rocks. It may, however, be developed in 
very different ways. When the ground-mass is holo- 
cryftalline,the structure is “ holoc-ystalline-porphyritic d 
it is “ vitro-porphyritic" when the ground-mass is glassy, 
and “ hypocrystalline-porphyritic? when the ground-mase 
consists partly of vitreous, partly of crystalline elements. 

Of the Volcanic group only the palstovolcanic series is 
discussed in the present volume. It is subdivided as 
follows :— s 
* (a) Family of the quartz pcrphyries (paleovolcanic 
equivalents of the granites). . 

(8) Family of the quartzless porph yries (equivalents of 
the syenites). ; 

(c) Family of the .porphyrites (equivalents of the 
diorites). d - 

(d) Family of the augite-porphyrites and melaphyres 


equivalents of gabhres and dizbases). $ e 
(e) Family picrite-porphyrites (equivalents of the 
petidotites). f 


‘Theneovolcanic rocks (rhyolites, trachytes, andesites, 


Second Part, which is promised for Easter „of this year, . 
and will contain the plates to the whole volume. Thus 
completed, the work will form a most valuable addition 
to petrographical literature. One of its important fea- 
tures is the full collation of literature “under each head. 
Students of petrographical science wil thank Prof 
Rosenbusch for the inestimable boon he has conferred 
upon them in indexing almost all the papers dealing with 
petrographical subjects which had appeared tup to the 
date of publication of his book. 
FREDERICK H. HATCH 





: LOCH CRERAN zi 
Loch Creran: Notes from the Western. Highlands. By 
W. Anderson Smith. (Paisley and London; Alexander 
Gardner, 1887.) : zi 
HE amateur naturalist who has leisure, a genuine 
interest in his subject, and abundant bpportunities 
of exercising his observation, ought to be an exception- 
ally happy person ; buthe is not always well-advised in 
rushing into print with the result of his fugitive studies. 
That, however, is one of the foibles of the hour. The 
public are supposed to welcome somewhat bald cata- 
logzes of the common objects of thé way-side, the heath, 
and the sea-shore; the newspaper reporter is*glad to be 
temporarily withdrawn from the Divorce Court and sent 
to describe the chestnut-trees in Bushey Park; and 
young ladies, who have got the length of distinguishing 
between Rananculus Ficaria and R. acris narrate-in the 
evening papers the sory of their exploration of the-hedge- 
rows. The result is harmless enough. It is not science ; 
itis not literature ; but it serves to teach a few people 
here and there to keep their ey% open; and that is 
something. And perhaps a world groaning under a load 
of books need not mind an additional volume or two— 
which it is not compelled to read. 2 ] 
Mr. W. Anderson Smith does not inform us whether 
these “ Notes from the Western Highlands” have been, 
like some other of his writings, réprinted from a pro- 
vincial journal; butif they are so, he has done himself 
injustice in not stating the fact ; for carelessness that is 
comparatively venial in the columns of a newspaper 
becomes vexatious in 2 book. "And truth compels us to 
say that Mr. Smith's style is slovenly in the extreme. 
Mis-spellings abound ; the few scraps of French or Latin 
quoted are almost invariably mangled ; there is an occa- 
sional lapse of grammar ; and now and again the heedless 
composition provokes a smile, as when he says, “ Into 
the luxurious beds we sink up to the knees, many of them 
at present with dainty sesd-vessels ffe and fui" And 
yet there is a chatty simplicity here and there in the book 
that is not without attraction. The ways and humours . 
of certain domestic pets are described in a kindly fashion 
which recommends itself; and there are incidental 
glimpses of winter life and winter occupations in the 
West Highlands that are sufficiently pleasant. As for the 
bulk of the volume, that is devoted to marine zoology ; 
and marine roologr, to bé made interesting, not to say 
intelligible, to the general readgr, should be accompanied 
by illustrations; while, on the other hand, the trained 
scientific student is not likely to concern himself much 


basalts, phonolites, tephrites, &c.) ard reserved for the with the unmethodical investigations here noted down. 
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But in merely making incidental memoranda of the 
everyeday experiences of life in his northern home, Mr. 
Smith has mentioned not a few interesting things; and 
for these one soon begins to be grateful in reading & 
volume that is @therwise none too lively. He tells us, for 
example, how a heron was suspected of stealing duck- 
lings, was watched, and finally caught in the act of 
devouring one of the birds—which seems a singular 
occurrence. On the other hand, the appearance of a 
bat in January, when the West Highlands happen to be 
visited by a spell of mild, weather, is by no means the 
Tare phenomenon he supposes it to be. There are some 
. interesting remarks on the incubation of the cuckoo's 
egg (bp. 13 and 16) which seem to suggest a need for 
farther inquiry. But we cannot say that we place im- 
plicit faith in Mr. Anderson Smith as an observer. His 
story of how, on one occasion, in passing through a wood, 
he startled a number of fallow-deer and roebuck may be 
forgiven oneaccount of fhe darkness prevailing at the 
time: we should prefer to wait for some daylight notes 
before believing that the fallow-deer and the roe have 
agreed to lay aside their long-standing and mutual anti- 
pathy. “The pheasant is an unwieldy bird and of no 
great power of flight." Did the writer of that sentence 
ever try to “stop’% a rocketer well on the wing and 
coming don wind; and what was the expression of his 
face when he wheeled round to find the “ unwieldy ” bird 
already disappearing into the next parish? Mr. Smith in 
this volume revives a controversy in which, as it appears, 
he has been engaged before, with regard to the lower 
animals committing suicide ; and remarks that it may be 
assumed they know what death is from the fact that 
many of them can simulate it with marvellous accuracy. 
It is no doubt true that the young of certain animals, 
when confronted with danger, wil suddenly become 
motionless, and remain so until the danger is removed— 
just as it is a common trick among street arabs for a 
small boy, when pursued by a bigger boy, to throw him- 
self down in the roadway and lie perfectly still, prepared 
for the worst. “But to assume that the young curlew or 
the young rat that suddenly stiffens itself and shuts its 
eyes is aware that it is simulating death, or has any 
understanding of such a state, is a far jump. Mr. Smith 
cites the case of a terrier belonging to a friend of his which, 
having the distemper, deliberately went off and drowned 
itself. Clearly the verdict here must be temporary insanity ; 
the dog did not know what it was doing. The chief reason 
for concluding that the lower animals are not aware that 
they possess the liberty of suicide is that so few of them 
(or none of them) take advantage of it; if they did know, 
the owrworkedeaart-horse, the mangy cur, the long- 
enduring donkey, would forthwith knock their heads 
against the nearest wall—unless, indeed, it is to be sup- 
posed that these animals are so highly intelligent as to 
have heard of the significant French proverb: “Quand 
on est mort, c'est pour longtemps.” But this question of 
suicide among animals has always been a stumbling- 
block Prof. Edward Forbes accused a whole tribe of 
star-fish of having a suicida] instinct on no better groundg 
than that they, on being brought into the air, or put in* 
fresh water, went to bifs. He even describes one of,them 
as rejoicing in its power of efuding scientific scrutiny :— I 
saw its limbs escaping through every mesh of thé dredge. 
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In my despair I seized the lamgest piece, afd brought up 
the extremity of an arm with its terminal eye, the spinous 
eyelid of which opened and closed with something ex- 
ceedingly like a wink of derision.” After this we shall 
not be surprised to hear of a body of scientific experts 
meeting to consider the question of suicide among animals 
—with Mark Twain as President of the Committee. 

* Loch Creran” is not a vivacious book ; but itis unpre- 
tentious; and the authpr, in a rambling and hap-ffazard 
fashion, contrives to give us some idea of his surroundings 
and pursuits Indeed, thg dweller in towns, who has the 
patience to follow this somewhat prolix writer, will pro- 
bably part company with him with no slight feeling of 
envy. : 








OUR BOOK SHELF 


sna ead aed Dictionary. Vol VI. Part 1. (London: 
and Co., 1887.) 

THE work to which this volume belongs is. much more 
than a "nere dictionary in the ordinary sense. 
cludes the description of things as well as of words, 
special attention being given to objects and 
indicated by scientific and technics! totns e infor- 
mation offered is never, of course, exhaustive, but it is 
sufficient for the ses the compilers have had in 
view, and generally it the merit of being clear, con- 
miim Re ir rape As a dictionary the 
work deserves high praise. It contains all the English as 
well as all the Scotch words now in use, their 
ignifications re-irfvestigated, re-classified, and re-illus- 
trated by examples A large number of obsolete words 
have also been introduced. The etymol is tnclosed 
within brackets immediately following each word; and 
the pronunciation is indicated by diacritical marks, a 
key to which is given at the foot of the several pages. 
The present volume includes all words from “quoi” to 
ABI And, 29 Fr 28 we haye Deca able to test it, 
we have found it lucidly arranged -and thoroughly 


trustworthy. 


Describir a THORNE O UM COMING CONATI O HNG 
in the Australian Musewm. By A. Felix Ratte. Printed 
by order of the Trustees. (Sydney : Thomas Richards.) 

THis Catalogue has been carefully compiled, and no 

doubt it has already been of considerable service to 

persons making use of the Australian Museum. For the 
classification of silicates the compiler has taken as a guide 

Dana’s “System of Mineralogy”; for the classification 

of metallic minerals, Roscoe’s “ Chemistry.” 

authors systems have not been entirely foMowed, 

Special where rare mineral ucts are concerned. 
e notes, although geperal brief, are adequate, and 

there is a valuable appendix on gems and ornamental 

specimens. li 


LETTERS TO THE EDITOR 
[784 Eder dees mot hold himself responsible for opinions ex- 
pressed by his correspondents. Neither cam ke wndertake to 
retwrm,or te with the writers of, rejected manu- 
ee No notice is taken of anonymous communications. 
[The urgently requests correspondents te keep their letters 
as short as possible, The pressure om his space ts so great 
that it is impossible othervrize (o insure the papier even 
of communications containing interesting and nevel facts.] 
West Indian- Meteorelogical Gonfederation 
In the leading article in NATUZE, vol. Xxxv. p. 241, remarks 
were made respecting the advantages which would accrue to the 
West Indian Island«, and to the Meteorological Coyncil of the 
. 


It in- ` 


But these , 
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Royal Society, “if those island» were con“ederated for meteoro- 
logical purposes, od 
The writer was apparently unawae that in the year 18 
those islapds agreed to confederation. It was not restiicted 
to the British colonies—Guadaloupe, fœ instance, passed a 
vote of credit through its chamber beior* the decimon of the 
Butish Meteorological Council was rese-ved—but all the work 
broke down when the Meteorological Council inmsted upon 

Amigaa as the cental station. 

It i» unnecessaiy to say that urfmtigated failure was the 
result. 

The advantages to the UnitedeSte.es of any West Indian 
system, however poor, are palpable io .he lowest stratum of 
scientific intelligence; yet we find that Congress disestablished 

` the whofe of their West Indian stations without the slightest 
reason, as far as I have been able to disco-m. But the words of 
the Chief Signal Office: have a thousinc times the weight of 
mine, and I quote them accordingly :— 

“Among the objects for which appro ia ions were refused were 
‘foreign reports.’ A iequest was made Lor 4000 dollars to pay 
for these warnings of tropical hurricanes, which, last year, were 
instrumental in saving rhiliions of dollas of pioperty. Two 
storms of great fury swept up from the Č ilf, one in September 
and one in October. Wainings of the coming of these storms 
were given from the West Ind-a stations, .o that the indications 
officer on duty in each month was able to zive at least two days’ 
notice of the coming of the storm to ever port in the Gulf and 
on the Atlantic coast. The result wes an immense saving of 
valuable piopeity and of human lif. The statistics weie 
gathered*as fully as possible from all the sations passed over by 
the cyclones, and the names of the vessel, their value, and the 
value of their cargoes, iemaining in por in obedience to the 
storm warnings of this sevice, were asccttained. The reports 
were not wholly satisfactory, becacse accuiate information 
could not be obtained from the largest laces of the country, 
such as New York, Philadelphia, Baltimore, and Boston. 

* These cities lie at the head of large harbours that have safe 
anchorages near thei openings, and vessels delayed by a storm 
almost igvarlably go down the harbour |o _here await its conclu- 
mon, But, without these great ports, it was ascertaingd that 
6,460, 586 dollars of property 1emained safe in harbour during the 
September cyclone, and 6,051,393 dcllars in October. The 
failue to appropriate the 4000 dollars as=ed for for the current 
fiscal fear has reduced the Warnings -ecerved from the West 
Indies, and made it less possible to precict with certainty the 
approach of tropical hurricanes.” (Repor for 1883, p, 4.) 

The anticipations of the Chief Signa’ Officer have been fully 

- e confirmed, 

In the face of such opposition I woud ask what 1s the use of 
proposing schemes of confederation recairg the support of the 
authorities? These is no doubt thag if me eorological confedera- 
tion is to obtain,in the West Indies, it mist be done among the 
British colonies themselves; but whe vill come forward to 
undertake such a task? Should anyon= attempt ıt, he will 

` at least have the support of Jamaica. 
MAXWELL HALL, . 

Jamaica Goverrment Meteorologist 
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Unite of Weight, Mess, and Force 


Your 1evlewer, of the well-known mniials “P. G. T.," has 
taken exception to some of the terminobgy employed Mr 
Anderson in his book “On the Conversior of Heat into Work,” 
paiticularly to the ressions ef ‘‘ pocods on the square iffch " 
and ‘‘tons on the suere mch,” which h- says would define a 
superficial density if used in their proper sense; and it ıs this 
opinion I wish, with yom permismon. t dispute, as I think 
“P.G. T” and mathematicians geneialy aie at present in this 
e . 


endeavour to avoid one ambiguity in dynamical Janguage only 
crentmg gieater con-nsiar. * 

I presume that ** P. G. T." would have been satisfied with the 
above expressions provided the word '' weight" had been intro- 
duced somewhere ; but It us examine carefully what is implied 
by ' weight” as used in ordinary . 

Terming to the chapte- on elementary principles in 
Maxwell’: ** Theory of Heat,” we find that "the word must 
be undeis:ood to mean the qgas//y of the thing as determined by 
the process of weighing aguiast standard weights.” And again :— 
“In a rude age, befcre the inven-ion of means for overcoming 
fiiction, the weight of bodies formed the chief obstacle to setting 
them in motion. It was cnlyafter some pogress had been made 
in the art of throwing missiles, and in the use of wheel-carriages 
and Ed vessels, tha: men’s minds became practically ım- 
pressed with the idea of mass as distingui from weight." . 

The language we employ, includmg the use of the a nbfguous 
word '' weight," was formed in this rude age before the discovery 
of true dynamical principles and before the theory of gravitation, 
and now, in order to arnid ambiguity, the mathematician uses, 
wherever it is possub'e, the word “mass” for greater precision, 
where an ordi person would use the word weijrht. 

But unfortunately for his principle the rules of language do 
not permi him to be consistent, and he is compelled to speak of 
“‘werphis and measues" and of.''bodies weighing so many 
pounds or tons” instead of *' bod:es wassiwg so many pounds,” 
or ‘‘ asses and meues,” which might be mistaken for a 
political phrase. 

The word ‘‘ weight " will, then, be found to be used in ordinary 
language in most cases in the same sense as the word ‘' mass,” 
introduced with lancabie intention by the mathematicians to 
avoid confusion; bu: unbr-unately some mathematigens intro- 
duce greater confueon 5an they 1emove by appropristing the 
word ‘‘ weight" to the subsid-arr sense of the word, undistin- 
gulshable by those ignorant af d ics, namely, the force with 
which the earth attracts he eight, jo. 

Thus ws find in ordinary treatises on dynamics, after an effoit 
at the deinition of the masa, the weight of a body defined as 
“the force with which it 1s attracted by the earth.” 

As Maxwell says. ‘‘Ths only occasions in common life in 
which ıt is 1equired. w estimate weight considered as a force is 
when we rave to de-ermine the strength required to lift or carry 
things, or when we have -o make a stru@ure strong enough to 
support their weight." Herein is comprised in general terms the 
whole province of the theory of ing, and ope og 
the engineer always employs the mavitational measure of forces. 

The force with which ʻe earth attracts the standard weight is 
taken as the gravitation unit of force ; and for brevity the force 
with which the earth at--acts a poand weight (the mathematician 
would say a pound mas’ is caled the force of a pound, abbie- 
viated to “a poui.” Hence we have steam pressures, 
gunpowder pressures, mcdrll o: elasticity, tenacities, &c., as well 
as the expressions objected to ty “ P. G. T." in Mr. Anderson's 
book, expressed in pounds or tons on the square inch, without 
cie2ting any confusion ir the mind of the practical man; and we 
find the words ‘‘poand ' or “ton” used side by side, now in 
the sense of weight or mcs, and now ın the sense of force ; as, 
for instance, in the sta=ment, ‘A train, w 100°tons 
moving agairfst a resistance of 20 pounds a ton, is drawn by an 
e exciting & pull of 2 tans, &c." 

Bat when the practica. man opens the ordinaiy text-book on 
dynamics, then the conirsioz beglos. Take, for instance, the 
fimuliar equation TP = Hg: what does it mean? The wiltes 
tell us that W means - weight and W the mass of the 
body. Having defined ‘'welght” as the fSte with wifich the 
body is attracted by the earth, the writer implies that be 1s 
keeping to the statica. g-avitational unit of force, and therefore 
his unit of mass 1s the mass of ¢ ds, if W, the weight, is 
measured in But, after detning a pound as a unit of 
mass. he ong t to taxe Af as the weight in pounds, and then the 
equation W = Afg means that the earth attracts M pounds with 
a force of W poundals where IV = Afr. 

The confusion is in-olerable i“ most tolerable, and not to be 
endured ”} and entire: y Cueto the enoneous nrathematical defini- 


gon of the word “' wegi.” combined with straming the units of 


mass and force so a3 t5 fit into the equation P= A, when 
absolute units are not enrployec. ° 

To*show the absurdity of theedefinition that ''the weight of 
a body jg the force witk which it is attracted by the earth,” 
take “he question, ‘‘ Wha: 5s the weight of the earth?” Accord- 
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to deĝniti answer is "Zero," ple 
hi ipio Euh sulcus OF foes bo die dele t 
the mean radius and the mean density. 
Tako again uestion of & similar nature: ‘ ‘Prove that 288 
the pale eigh the same as 289 pounds at the equator.” 
imagine a balance constructed 
t of the earth, reach- 
to the equator, end sup ted 
pounds at the pole will 
Se ae ike alas as the 
equator, Without 2 balance with so long an arm, we 
can have 289 pounds at the bottom of the shaft of a mine h- 
the same as 288 pounds at the surface, provided the t is 
of sufficient depth. 


he th we must 
of which the arm is curved into a 
bya fear alata 4y y then 208 
by a fulcrum in Jatitude 45° 


equilibrate 289 pounds at the 


Some years ago, being troubled myself with this confusion of 
letigaago, © wrote to E Maxwell to ark Rim dore Ulus- 
tra example of the correct and incorrect use of the word 


weight,” and recetved the following characteristic 
postcard :—'' Compare St. John xix. 39, doe) Alrpas éxerér, 
with the A.V. (authorised version), and keep to the original 
Greek." . The translation in the anthorsed version is '' about a 


hundred pounds 
Ud reci recognised the ambiguous nature of 


Here we see that 
the word " weight," and advised its omission wherever possible ; 
Bors o langnage compel us to use it; and in fact 


on & 


but the 
we shell generall find writers, even after the above incorrect 
definition of weight, proceed subeequently to use the word in its 
Ordinary ee 

to repeat that writers on dynamics only create confusion 
in appropriating the word ‘‘ weight " to the sense of the force of 
attiaction of the earti»on a body, as we never of '*a force 
Foie canoe entings and I wish to support the 
in ordha use DY engineers and practical men as y 
correct in using the words ‘‘ pound” or “ton” side by side in 


two senses, first as meaning the weight (or mass) of a body, and 
is attracted 


secondly as meaning the force with which the bod 
by the earth; ge being Momeni dierent e a pound 
weight, and the other as a pound force 
we use Prof. James Thomson’s admirable word ‘* poandal ” 
for the British absolute unit of force, this slight confusion of 
terms will » alth engineers will still continue to 
think in gravitation unjts of rn St gri he one iver 
E cane EN nate I fear it will be im- 
possible ever to persuade them to ik in C. G.S. units like the 
centimetre, fame dyne, erg, &c , which, though admirably 
adapted for ute measurements of experiments in physics, 
are unsuitable for magnitudes. 
In conclusion, let the equation W = My be dismissed from the 
text-books, as leging to statements such as “ The mass of a body 


weighing W pounds is Fy» the true equivalent equation being 
Ef 
W = M, and therefore and with it let the con- 


unnecessary ; 
fusing ''astronomical unit of mass" disappear, and introduce 
instead the '' constant of sar ” jn our equations, Let 


us also recognise that the p idea of ‘‘ weight? is the same 

as “mass,” and form our dynamical definitions on the usages 

of oglinary | SA G. GREENHILL 
Woolwich, February 28 ° 





Mr, Herbert Spencers Definition of Life 


Í HAVE read with much interest he report in NATURE of 
Prof, Judd’s to the Geo ; ın which he 
attemp& to show Mr. Herbert ition of life is 
not restricted to those cases only w Ue ch aplay t the ordinaril 
acknowledged characteristics of vitality ; end qa 


br RET internal and external changès ‘ong dekri by 


I write to draw- attention to what I think tends to show 
chat the mass of evidence brought forward ra ie t secu 
of the definition ; bearing in mind that the hypothesis of evolu- 
don ‘implies insensible modifications and transitions, 
which render definition difficult—which make it impossible 
to separate absolutely the phmses p from onf 
another” (“ Principle of Biology," p- 10), and that 
eee ed there can be an T becloto ? commencement of 


The fact, treated by Mr. Spend when a definition 
of life, that there is a correspondence between life and its cir- 


1 
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cumstances gives the clue showing us that tho *t vitflity of 
" minersis" is a misnomer ; a fallacy he himself exposes when he 
actions—the feathery 


-| treats of the internal 


played py den cca agas Lee e MU Ur EAE 
external changes. ` Using his own words, we see that :— 
“Subtle as is the dependente of each internal upon each 
external change, the connection between them does not, in the 
differ from the ion between the motion of a straw 
and the motion of the wind that disturbs it, In either caso a 
change produces a change, and there it ends, The altgratton 
wrought by some environing agency on an inanimate object, does , 
not tend to induce in it a secondary alteration, that anticipates 
alteration in the environment. But in every 


burg Body, d mark |] there is a 


this nature ; and if is in their 
environment ; and B some resulting 
mass, Then A having produced B, the action ceases, Though 
the change A in the environment, Is followed by some consequent 
change a in 1t; ne pamllel sequence- iu the inorganie- mass 
taneously generates in it some change 4 that has reference 
to the change a. But if we take a living body of the uisite 
organisation, and let the change A impress on it some e 
C; theng while IN the. environment A is occasionally a 
living body C will be oning e: 0 EFFIE P EA 
a certam concord in e, place, or intensity. .... ? (vol. i. 


^ That the word correspondence will not include, without 

the various by it,” is best 
sufficlently general to 
forms of this relation between the organism and 
its medium, and yet sufficiently specific to convey an adequate 
idea of the relation ; . The fact to be expressed in all cases, 
fs, that certain changes, continuous or discontinuous, in the 
organism, are connected after such a mannerthat, in their 
amounts, or variations, or periods of occurrence, or modes of 
succession, they have a reference to external actions, copstant or 
serial, actual or potential—a reference such that a definite rela- 
tion among any members of the one group, implies a definite 
relation among certain members of the other group ; and the word. 
correspondence appears the best fitted to express this fact.” (voL 


i p 79) 
deer-sts we see a realisation of these symbols. In the 
deer the primary internal perception of odour, or, 


as I believe it is called, ‘‘ winding "—is followed by that second- 
which induces a desire to increase the 
o living organism and the inferred source of 


change differing not only in degree, but in kind, 
from any of those actions which take place 


That the address contains many valuable facts furthering not 
only Mr. Spencer’s view of life, but also his views of evolution, 
becomes apparent when we consider how it carries ont and 
develops these ideas to an extent which would have been im- 

eat the time when the ‘Principles of Biology" were 
published, now twenty years since. I say ''furth : 
for I wish now to touch upon & very important point, w&ich I 
cannot but think has been much enlarged and amplified by Prof. 
Judd. Itisto the much more ira, meaning which can 
now be attached to the fact gree of ije varies as the 
ar of correspondence between pias wal relations. 
the correspondence displayed by a crystal or mineral 
is shown to be of a much lower degree than that 
displayed by the simplest plant or apimal These latter’ 
peer correspondences of greater complexity, greater rapidity, 
d de length in the series of them than the former, 
dining its long ‘‘ millions of " can respond only 
16 the: two or ihres nns of. mo and molecular forces 
alluded to. The in the mineral simply respond to 
in the environment; whereas in an organism it is a 
relation between changes in it which responds to a relaten 
between changes in the environment, 
Churchfield, Edgbaston 


. 
An Equatorial Zone of almost Pefpetual Electrical 
Discharge 
Tix recent xalitunca in your columns to Edlung's theory of 
the aurora boreglis, recalls a very "curious observatton that I 


F. HOWARD COLLINS 
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have made in my travels of a zone of almos perpetual electrical 

discharge in the belt of the ‘‘ doldrums” all round the world. 
here in that belt, a more or less intermittent display of 

shoot igh 

has 


THE RELATION OF TABASHEER TO 
MINERAL SUBSTANCES ad 


R. THISELTON DYER has rendered a great 
service, not only zo botanists, but to physicists 
and Ene gue: BY attention fb the very inter- 
esting substance known as *'tabasheer" (NATURE, vol. 
xxxv. p. 356). As he truly states, very little fresh informa- 
tion been published on the subject during recent 
years, a ci-cumstance fo-which I can only account by the 
fact that botanists may justly feel some doubt as to 
whether it belongs to the vegetable kingdom, while min- 
eralogists seem to have eit ground for hesitation in 
accepting it as a member of the mineral Kingdom. 

It is very interesting to hear that so able a physiologist - 
as Prof. Cohn intends to investigate the conditions umder 
which living plants a are this substance from their 
tissues. That unicell Algæ, like the Diatomaces, 
living in a medium whith may contain only one part in 
10,000 by weight of dissolved silica, or even less than 
that amount, should be able to pa ea this substance to 


tnipg commences the moment the twilight of sunset 
ently faded away, and continues with varying intensity 

till the ght ‘of.morning prevents further >beervation. 
The: localisation of this belt of lightnirg is very obvious as 
we run á section across the equator pn board. ship- There is 
t of anti- 


of the tropics ; but as we approach thedow-pressure band of the 

“ doldrums,” where the two trade-winds, cr the two monsoons 
meet, then the display of lightning is of rightly occurrence, 
even if there are no actual thund rms 

Thi electric discharge has'n diurnal nenod like other 
meteorological element ; for night after right, as I have slept on 
deck in ysa d the change o the monsoons, I have 
noticed a very marked ution of the lightning after I or 2 
a.m. Ifa total eclipse of the sun could las: for twelve hoars, I 
have no doubt that we should see more or less lightning all the 
time, with a regular set of diurnal variations. 

Edlung and otheis"bave noticed the decrease in the 

cy of thunderstorms as we recede from the equator ; but 
'I to show now, not poly that the dichaige is nightly oo- 
currence, but that the localıty of maximam ect is not «o much 
on the equator as in the ''doldrums " he sheet lightnmg 
may be the reflection of distant thunderato-ms, or it may be the 
silent discharge of electricity. Meteoro ogists are much divided 
as to the possibility of the latter; bu: c is certain that the 
amount of sheet lightning w out of al: proportion to the fre- 

of actual thunderstorms. 

Isit not possible that we may find ın thm perpetual lightning, 
some clue to the ongin ‘of earth-currents here? and in the 
diurnal variatipn in the discharge, some probable reason for the 
hourly vaMlation of the and of som= ic elements? 
No doubt it is ùt present difficult to connect electricity of 
lig with the electro-magnetic effects of terrestrial magnet- 
ism or aurora; and though Ediung’s theory is defective in 
this respect, I cannot help thar he is right in collating 
thunderstorms on the equator with the glow discharge of elec- 
tricity on the Arctic circle; and it is in the hope that the dis- 
covery of the constancy of electrical discaarge in the '' doldrums ” 
prar pre en a the eo eee ee 
that I have penned this short ngtice. i 

RALPH ABERCROMBY 


21 Chapel Street, London, March 15 


form their exq ly arnamente& frustules is ene of the 
most striking facts m natural history, whether we regard 
it in its physiological ar its chemical : 
Sir David Brewster long ago pointed out the remark- 
able physical characters presen-ed by the curious product 
of the vegetable world known as ^tabasheer," though so 
far as I can find out it has not in recent years received 
that attertion from physicists which the iments and 
observations of the great Scotch philosopher show it to - 
be worthy of. z ] 
Tabasheer seems to stand in the same relation to 
the mineral am as do ambers and pearls It is 
in fact an formed under somewhat remarkable 
and anomalous conditions which we are able to study ; 
and in this aspect I have for some time ed been. 
devoting a considerable amount of attention to the minute 
structure of the substance by making thin sections and 
examining them unde- the microscope. It may be as 
well, perhaps, to give a short sketch®of the information 
upon the subject which I have up to the present time 
| been able to obtain, and in this way to attention to 
points upon which further research seems to be neces- 





"roni time immemrriBl tabasheer.has enjoyed a very 
high reputation in Eastern countries as a drug. Its sup- 
posed medicinal virtues, hka those of the fossil teeth of 
China and the belemnites (“thunderbolts”) of this 
country, seem to have been suggested by the peculiarity of 
its mode of occurrence. A knowledge of the substance was 
introduced into Western Europe by the Arabian physicians, 
and the name by which the substance is generally known 
is said to be of Aradic origi Much of the material 
which under the name of "tabasheer" finds its way to 
Syria and Turkey is said, however, to be fictitious or 
ulterated. ` 

In 1788 Dr Patrick Russell F.R.S., then resident at 
Vizagapatam, wrote a letter to Sir J Banks in which 
he gave an account of all the facts which he had been 
able to collect with respect to this curiamg substange and 
its mode of occurrence, and his interesting letter was 

ublished in the Philosophical Transactions for 1790 
Tot lxxx. p. 273). 

Tabasheer is said to be sometimes found among the 
ashes of bamboos thet have been set on fire (by mutual 
friction?). Ordinarily, however, it is sought for by split- 
ting oper those bamboo stems which give a rattling sound 
when shaken. Suchrattling sounds do not, however, afford 
infallible criteria as to the presence or a ce of taba- 
in a bambco, for wher® the quantity is small it is 
often found to be clasely adherent to the bottom and sides 
of the cavity. Tabasheer is by "no means found in all 
stems or in all joints of thé same stem of the bamboos. 
Wheth#r certain species produce it in greater abundance 
than others, and whet is the infMfience of soil, situation, 


Scorpion Virus 


Pror. BOURNE'S experiments, related inethe Proceedings of 
the R Society of January 6, 1887, seem to establish the fact 
that although the scorpion may be provoked to strike and wound 
itself or another scorpion, it is incapable, in either case, of causing 
any toxic action, however active the virus may prove in respect 
of creatuies. That it is, in shor, with the scorpion as it 

„ ds with the cobra or viper: they poison other creatures, but not 
themselves or each other. 


when it does suffer the effect of the paisan is y diminished. 
On the other hand, non-venomous srukes, frogs, fish, | 
mollusca, and other low forms of lie, all rapidly succumb to 
-make poison. 

The detaila of tbese experiments are to be found in the- 
** Thanatophidia of India," published in 1872, and in referring to 
them Prof. Bourne 1emarks: ‘‘ They show conclusively that the 
cobra poison will not affect a cobra, cnd will not even affect the 
fe pue I would correct the latter part of the quota- 
tion so as to that the ptyss is a colubrine ess 
make, not a vipeiiné snake, and that itrapidly succumbs to the 
cobra vhus. 

Prof Bourne has helped to dispel another of the popular 
delusionsewhich cling rout venomous cresrures. 

eMarch 14 $ J. FavxkR 
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and season upon the production of the substance are 
questions*which do not seem as yet to have been accu- 
rately in ted. : 

Dr. R found that the bemboos which produce taba- 
sheer often qpntain a fluid, usually clear, transparent, and 
„colourless or off greenish tint, but sometimes thicker and 
of a white colour, and at other times darker and of the 
consistency of honey. Occasionally the thicker varieties 
were found passing into a solid state, and forming 
tabasheer. 

Dr. Russell performed the interesting experiment of 
drawing off the liquid from the bamboo-stem and allowing 
it to stand in stoppered bottles. A “whitish, cottony 
sediment ” was formed at the bottom with a thin film of 
the same kind at the top. When the whole was well 
shaken together and allowed to evaporate, it left a residue 
of a whitish-brown colour resembling the inferior kinds 
of.tabasheer. By splitting up different joints of bamboo 
Dr. RAI was also abis to satisfy himself of the 

ual deposition within them of the solid tabasheer 

the evaporation of the liquid solvent. 

In 179189 Mr. James L$uis Macie, F.R. S. (who afterwards 
took the name of Smithson), gave an account of his 
examination of the properties of the specimens of taba- 
sheer sent home by Dr. Russell (Phil. Trans. vol. lxxxi., 
1791, 368). These specimens came from Vellore, 
Hydeapad Masulipatam, and other localities in India. 
They were submitted to a number of tests which 


* induced Mr. Mage to believe that they consisted princi- 


pally of, silica, but that before calcination some vegetable 
matter must have been present. A determination of the 
specific gravity of the substance by Mr. Macie gave 2°188 
as the result ; another determination by Mr. Cavendish 
gave 2'169. 

In this same paper it is stated that a bamboo grown in 
a hot-house at Islington gave a rattling noise, and on 
being split open by Sir Joseph Banks yielded, not an 

heei, but a s pebble about the size of 
externally of a dark brown or black colour, 
and within of a rétidish-brown tint. This stone is said to 
have been so hard as to cut glass, and to have been in 
parts of a crystalline structure. 
agents was found to be different in many respects from 
that of the ordinary tabisheer ; and it was proved to 
contain silica and iron... The specimen is referred to in 
a letter to, Berthollet published in the Annales de 
Chimie for the same year (October 1791). There may 
be some doubt as to w. er this i was really 
of the nature of tabasheer ; if such were the case, it would 
seem to have been a tabasheer in which a crystalline 


structure had n to be set up. 

In the year 1806, MM. Fo and Vauquelin gave 
&n account of a specimen of ta eer brought from 
Stuth America in 1804 by Humboldt and Bonpland 


(Mim. de Ins, vol vi p. 382). It was procured from 
a ies of bamboo growing on the west of Pichincha, 
and is described as being of a milk-white colour, in part 
apparently crystalline in structure, and in part semi-trans- 
parent and ous. It was seen to contain traces of 
the evege cture of the plant from which it had 
been extracted. On ignition it became black, and emitted 
pungent fumes. A 

An analysis of this tabasheer from the Andes showed 
that it contained 70 per cent. of silica, and 30 per cent. of 
potash, lime, and water, with some organic matter. It 
would, pe , be rash to conclude from this single 
observation the American bamboo produced taba- 
sheer of different composition from that of the Old World ; 
but the subject is evidently one worthy of careful investi- 
gation. s `r 

It was in the yepr 1819 that Sir David Brewster 
published the first acco of his long and important 
series of observations upon the physical peculiarities of 
tabasheer (Phil Trans., vol cir, 1819, p. 183). The 
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specimens which he first examined wert obtaimed from 
India by Dr. Kennedy, by whom they were given to 
Brewster. 

Brewster found the specimens which he examined to 
be perfectly Zso/rofie, exercising no infludhce in de- 
polarising light; When heated, however, it proved to be 
remarkably phosphorescent. e translucent varieties 
were found to transmite a yellowish and to reflect a bluish- 
white light—or, in other words, to exhibit the pheno- 
menon of opalescence. When tabasheer is slightly wetted, 
it becomes white afid opaque; but when thoroughly 
saturated with water, perfectly transparent. 

By preparing prisms ef aiferent varieties of tabasheer, 
Brewster p to determine its refractive jndex, 
arriving at the remarkable result that tabasheer “has a 
lower index of refraction than any other known solid or 
liquid, and that it actually holds an intermediate place 
between water and gaseous bodies!” This excessively 
low refractive power Brewster believes to afford a com- 
pee explanation of the extraordinary behaviour exhi- 

ited by tabasheer when wholly or partially saturated 
with fluids. A number of interesting experiments were 
performed by saturating the tabasheer with oils of 
differént refractive’ powers, and*by heating it in various 
ways and under diferent conditions, and also by intro- 
ducing carbonaceous matter into the minute pores of the 
substance by setting fire tO paper in which fragments 


were wrapped. 

The mean of iments undertaken by Mr. James 
Jardine, on behalf of Brewster, for determining the specific 
gravity of tabasheer, gave as a result 27235. From these 
experiments Brewster concluded that the space occupied 
by the pores of the tabasheer is about two and half umes 
as as that of the colloid silica itself f 

rom this time forward Brewster seems to have mani- 
fested the keenest interest in all questions connected with 
the origin and history of a bance po ing such 
singular physical properties. By the aid of Mr. Swinton, 
neea to the Government at Calcu he formed a 
large interesting collection of all the different varieties 
of tabasheer from various of India. He also obtaine& 

imens of the-bamboo with the tabasheer in onu 
1828 he published-an interesting paper on “the Na 
History and Properties of Tabasheer” anb Fournal 
of Science, vol. viii, 1828, p. 288), in which he discussed: 
many of the important problems connected with the origin 
of the su From his inquiries and observations, 
Brewster was led to conclude that tabasheer gvas only 
produced in those joints of bamboos which are in an 
eH unhealthy, or malformed condition, and that the 
iliceous fluid only finds its way into the hollow 
between the joints of the stem when the membrane 
lining the cavities is destroyed or rent by disease. , 

Prof. Edward Turner, of the University of London, 
undertook an analysis of tabasheer, the specimens being 
supplied from Brewster's collection (Edinburgh Journal 
of cience, vol viii, 1828, P 335). His determinations 
of the specific gravities of different Varieties were as 


follows :— y 
C tabasheer. . et a .. 2'189 
a D ucent tabasheer — ... 2. 2167 
Transparent tabasheer . a'160 
All the varieties lose air and hygroscopic water at 100° 
C., anda quantity of water and organic matter (in- 


dicated by faint smoke and an empyreumatic odour) at a 
red heat. The results obtained were as follows :— 


Low at 100° C. Loss at red beat 


C tabasheer o 838 per cent. 1'277 per cent. 
* CT ucent tabesheer 1,620 ,, p 3 n»n» 
Transparent tabesheer 2'411 ,, % 4 518 ,, ,, 


Dr. Turner found the ignited Indian tabasheer to con- 
sist almost entirely of pure sibca with a minute quantity 
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of lime atd vegetable matter. He failed to find any trace 


* of alkalies in it. 


ourn. de Pharm. [3], xxvii. 81, 161, 


In 1855, Guibourt 
a specimen of 


252; Phil. Mag. [4], x. 229) analy 


tabasheer having a specific gravity of 2148. It gave the 
following result :— 
Silica = 95704. 
Potash and lime = $'r3 
= Water = 2'03 
* Organic matter = trace 


Guibourt criticised some of the conclasions arrived at 
by Brewster, and sought to explain,the scurce of the silica 
by studying the composition of different parts of the 
bamboo. While the ashes of the wood contained 0 0612 
of the whols weight of the wood, the pith was found to 
| contain 0'448 per cent, the inner w much less, and 
the greatest proportion occurred in the external wood. 
On these determinations Guibourt fourded a theory of 
the mode of formation of tabasheer based on the sugges- 
tion that at certain periods of its growth the bamboo 
needed less silica than at other times, and that when not 
needed, the silica was carried inwards and deposited in 
the interior. . . 

In the year 1857, D. W. Rost van Tonnengen, of Buiten- 
zorg, undertook an investigation of the tabasheer of Java, 
which is known-to the natives of that island under the 
name of “singkara” (Nafwr&undig Tijdschrift voor Neder- 
landsch Indie, vol xiii, 1857, p. 391). e specimens 
examined were obtained from the Bamdbvesa apus growing 





in the Residency of Bantam ; itis described as resembling 
in appearance the Indian tabasheers. 1:s analysis gave 
the following result :— 
e . 

Silice = 86:387 

Iron oxide = 0424 

id Lime a 0214 

Potash = 4°806 

Organic matter = 0'507 

Water = 7°632 

d Total 100 000 


Apart from the question of its singular mode of ent Em 


however, and its remarkable and ‘anomalous physi 
properties, tabasheer 18 of much interest to mineralogists 
and geologists. Al the varieties hitherto examined, wi 
the exception of the peculiar one fram the Andes, are 
in composition and physical characters true,opals ; this 1s 
the case with all the Indian and Java varieties. They 
consist essentially of silica 1n its colloidal form, the water, 
lume, potash, mud organie matter being as small and vari- 
able in amount as 1n the mineral o ; and, as in them 
these substances must be regarded merely as mechanical 
' jmpurites. 

e tfbasheers must be studied in their relanons on 
the one hand with certain vaneties of the natural semi- 
oper, ae beelates, and, floatstones, some of 
which they closely resemble in their physical characters, 
and on the other d with specimens of artificially de- 

ited colloid silica formed under different conditions. 

f Church, who has so successfully studied the 
beekites, informs me ‘that some of those remarkable 
bodies present singular points of analogy with tabasheer. 
By the stud of thin sections I have, during several 
years, been eavouring to trace the minute structure of 
some of these substances. In no class of materials is ıt 
more necessary to guard one’s self agaist errors of ob- 
servation arising from changes induced in the substance 
during the operations which are necessary to the pre- 
paranan of transparent sections of hard substances. 
nfortunately, too, it is the om o the natives toe 
prepare the substance*for the market 5y an imperfect 
calcination, and hitherto I have only been able to study 
specimens procured in the markets which have been 
subjected to &his process It is obviously desirable, before 
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attempting to interpret the sructures exhibited under the 
microscope, to compar: the fresh and uncalcined materials 
with those that have teen more or less altered by heat 

Tabasheer would seer, from Brewster's e iments, to 
be a very intimate admixture of two and a hal parts of 
air with one part of ccllmdal silica. Tie IB Spaces 
filled with air appear, at all events in most cases, to be so 
minute that they cannot be detected by the highest powers 
of the microscope which I have been able to employ. It 
1s this intimate admixture af a solid with a gas which 
probably gives rise to the curious and anomalous properties 
exhibited by this singular substance. : 

The ultra-microscopical vesicles filled with air in aU 
probability give riseto the opalescance which is 30 marked 
a property of the substance. Their size 1s such as to 
scatter and throw back the -ays at the blue end of the 
spectrum and to transmit those at the red end. 

When ths vesicles of the substance are filled with 
Canada balsam, and a thm slice is cut from it, this 
opalescence comes out in che most stnking manner; 
very thm sections are af a rich orange-yellow by transa 
mitted light, and a delicate blue tint by reflected light. 





Section of Indien tabesheer, se=n with a magnifying powsr ot 
' 1290 dameters. 


I do not know of any scbstance which ın such thin films 
displays such strilang opalescence. ; 

tthe excessively [zw refractive power of tabasheef 
is connected with the mechanical admixture of the col- 
lotdal silica with air seems to be proved by the erpen- 
ments of Brewster, showing that with increase of 
density there was an increase in the refractive index, 
from 1'111 m specimens of the lowest specific gravity, to 
1182 in those of the highest specific grey. Where 
the surface was hard and dense, Brewster found the 
refractive index to approach that of semiopil The 
wonderful thing is that a substance so full of cavities 
containing gas should nevertheless be tran ent. 

By the kindness of Mr. F. Rutley, F.G.5., I am able 
to supply a drawing taxen from one of my sections of 
tabasheer. 

The accampanying woodcut gives some idea of the 
in ting structures exhibited in some sections of taba- 
sheff, though much of the delicacy and fidelity of the 
onginal drawing has been last in transferring it to the 
wood. ° . 

In this particular case, che faint punctation of the 
surface may possibly indicate the presence of air-vesicles 
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of a size sufficiently great to be visible under the micro- logical instruments and apparatus, such new in- 
scoge. But in many other instances I have failed to | struments as have been Mivented and first comstructed 
detect any such indication, even with much higher | during the past twelve months. . : 

powers The small ramifying tubules might at first A very maru As valuable collection of instru- 


sight be taken for some traces of a vegetable tissue, but 
my colleagud Dw. Scott assues me that they do not in the 
least resemble any tissue found 1n the bamboo. I have 
myself no doubt that it is an inorganic structuie. It is 
not improbably analogous to the peculiar ifyi 
tubules formed in a solution of water-glass when a 

of copper sulphate is suspended in it, as shown by Dr. 
Heaton (Proc. Brit. Assoc., 1869, p. 127). Similar forms 
also occur on a larger scale in some agates, and the 
artificial cells of Traube may probably be regarded as 
analogous phenomena. 

The aggregates of globular bodies seen in the section 
so greatly resemble fhe globulites of slags and natural 
glasses, and in their arrangement so forcibly recall the 
structures seen in the well-known pitchstone of Corriegills 

, 1D Arran, that oneis tempted to regard them as indicating 
the beginnings of the development of crystalline structure 
in the takasheer. Butel have good grounds for believing. 
the structure to have a totally different origin. They 
seem infact to be the portions of the mass which the 
fluid Canada balsam has not succeeded in penetrating. 
By heating they may be made to grow outwards, and as 
more balsam is imbibed they gradually diminish, and 
finally disappear. 

I must postpone till a future occasion a discussion of 
all the structures Of this remarkable, substance and of the 
resembhhuces and differences which they present to the 
mineral opals on the one hand, and to those of the opals 
of animal ongin found in sponge spicules, radiolarians, 
and the rocks formed from them, some of which have 
recently been admirably investigated by Dr. G. J. Hinde 
(Phil. Trans., 1885, PP. 425-33). f : 

I cannot, however, but think that it would be of the 
greatest service to botanists, physicists, and mineralogists 
alike, if some resident ın India would resume the investi- 
gations so admirably commenced by Dr. Patrick Russell 
nearly a century ago; and it is in the hope of inducing 
someone to undertake this task that I have put together 
these notes There are certain problems with regard to 
the mode of occurrence of this singular substance which 
could only be solved by an investigator in the country 
where it is found. 

Most pu of the commercial tabasheer appear to 
contain different varieties, from the white, opaque, chalk- 
like foims, through the translucent kinds to those that are 
perfectly transparent. It would be of much interest if 
the exact relation and modes of origin of these different 
varieties could be traced. It would also be important to 
determine if Brewster was right in his conclusion that the 
particular internodes of a bamboo which contain tabasheer 
always have their inner lining tissue rent ot injured. The 
repetition of Dr. Russell's experiment of drawing off the 
liquids from the joints of bamboos and allowing them to 
evaporate is also y to be desired. My colleague 
Prof. Rucker, F.R.S., has landly undertaken to re-examine 
thejesults argyed at by Brewster in the hght of more 
recent physical investigations, and I doubt not that some 
of the curious problems su ed by this very remarkable 
substance may ere long find a solution 

Joun W. JUDD 





EXHIBITION OF MARINE METEOROLOGICAL 
INSTRUMENTS 


THE eighth Annual Exhibition of the Royal Met - 

logical Society was held in the Library of the Tot. 

tution of Civil Engirfeers, 25 Great George Street, West- 

minster, from Tuesday, March 15th, to "Friday, the 18th. 

The exhibition was specially devoted to marine meteoro- 
* 


ments from the C nger Commission, the Scottish 
Marine Station at Granton, the Scottish Méteorological 
Society, and Mr. J. Y. Buchanan, were houen om 
Edinburgh under the charge of Dr. H. R Mil, who 
showed several in actien. This set included various forms 
of deep-sea thermometers, from the early pattern of the 
Miller-Casella to the Scottish frame for Negrett: and 
Zambra's reversing thermometer, which has been adapted 
from Magnaghís by Dr. Mill Two specimens of the 
Miller-Casella thermoneeter, after four months’ immersion 
1n brackish water, were shown, with the following results: 
in No. 1, which was placed at the surface, the copper 
case was clean, but the scale figures wewe entuel 
obliterated from the porcelain; in No. 2, whi 

was suspended in 9 fathoms, and at 1 foot above the 
bottom, the copper was entirely covered with a green 
crust, but the scale figures were not rendered Mm 
Various forms of piezometers for ascertaining the depth 
when the tem is known, or the temperature when 


the depth is known, were also exhibited. These were 
all co cted by Mr. “Buchanan on board the 
C er. Watér-bottles for obtaining samples of water 


at the bottom, or any required depth below the surface, 
were suspended from the gallery to show their action when 
inuse. The most interesting were Buchanan's sounding 
rod and water-bottle for great depths, and MilPs 
locking shp water-bottle for moderate depths. 

The Meteorological Council contributed sets of instru- 
ments as supplied to merchant ships and the Royal navy ; 
the Royal Meteorological Institute of the Netherlands 
exhibited a set as supplied to the Dutch navy; and the 
Deutsche Seewarte sent a set as issued to the German 


navy. 

The Rev. C. J. Steward exhibited a set of instruments 
as used at the Lochbuie Marine Institute, Isle of Mull, 
which, among others, included a dimenuion thermometer 
in a box for river temperatures, the box being suitable fay 
the bottoms of pools, or rough stony bottoms ; and a large 
disk for asc ing the transparency of the sea. 

In connexion with the deep-sea thermometers Mr. 
Cagella showed some ap s originally employed ‘in 
testing these instruments for the Admiralty and the Royal 
Society, and damaged during the experiments; viz, a bottle 
broken at g pressure corresponding to 24 miles of sea-water, 
& steel bar t at 3 miles, and an iron plug br8ken at 4 
miles. Specimens of almost every pattern of deep-sea 
thermometer were exhibited, including Johnson's er- 
ing metallic, the records of which are obtained by the 
varying expansion of brass and steel bars acting upon 
indices; Miller-Casella maximum and minimum; amd 
Negretti and Zambra’s turnover thermometer. ° 

e barometers exhibited included patterns used in the 
British, Dutch, Frenchy and German navies. The English 
marine barometer has an iron cistern and contracted 
scale, and the gun barometer is mounted with india-rubber 
packin to prevent breakage caused by gun-firing. MM. 

ic Fréres, of Paris, sent one of their self-recording 

eroids, for use on board ship; had Mr. Abeicromby 

owed several curves taken at sea by one of these instru- 
ments in various parts of the world 

The anemometers shown were: Sir Snow Harris's, 


2, 


which is an improved form of Lind’s; Hagemann’s, 


Robinson’s, Black’s pressure, and Whipple’s maximum 
ressure, the latter quite a new instrument. Dr. 
Black exhibited his marine rain-gauge and evaporator. 


Among the miscellaneous instruments were various 
fbrms of patent logs, currant meters, clinometers, and a 
model of a section of a vessel^Rtted with lightning 
conductor. 

In addition to the instruments, a number of charts 


.* 
* . 
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diagrargs, &c. exis exhibigd, showing the meteoro- 
logical conditions revailing over the various oceans of 
the globe. The advance made in synoptic meteorology 


over the North Atlantic was clearl 
Leverrier’s charts (1864) with synchronous 
weather charts just published by qi eteorological 
Council The specimens EA of the latter were 
(1) August 1-6, sho the meteorological conditions 
in the summer; (2) Ea a ruery 9-14, showing the con- 
ditions jin the winter; and (3) Feb-ua-y 24 to March 4, 
BN me conditions in spring, and the persistence 
pean anticyclone, producing cold dry winds 
land. T The Meteorologiqal Council also ekhibited 
charts showing the mean temperature of 
round the coasts of the British Iales for 
Dr. Mill had several interesting diagrams 
showing the distribution of temperature in a section of 
the Clyde sea area at seven peri from April 1886 to 
F duel 1887. Mr. Abercro exhibited forty-six photo- 
and diagrams of clouds taken in various parts of 
e world ; and Mr. Dyason showed a number of coloured 
drawings of clouds, &c. The Astroromer Royal sent the 
phótographic registers of magnetic declination and hori- 
zontal force at TER Royal Observatory, Greenwich, showing 
thé earthquake shock which occurred «on the morning of 
February 23. 
A The most interesting of the new instruments was 
the Watkin aneroid with, open scale. by Mr. Hicks. 
Instead of the usual one-cucle a the scale 
of this instrument consists of a spi of three 
complete turns. On the aneroid being put under 
an air-pump or-taken up a mountain, the point of the 
index,.is 4ratlually drawn fowards the centre, so that it 
follows the des. spiral scale; bus when the index 
moves in the opposite direction, ths paint ing ire 
from the, centre, thus following the increasing s 
This is effected by the index-hand being made to slide 
and out, so that one end may advance or recede from the 
centre, and thus follow the scale. Attached to the 
spindle is a cross-piece, in which the index slides, and a 
hollow drum fixed to the dialplate has a flexible chain 
or cord wound round it, the ‘nds being fastened on the 
padie abd th riveted to the index. Co uently, if the 
the piece attached toit are revolved, one por- 
Hob ‘of the chain or cord winds off the drum, the &her 
is wound on to the same extent, and the index is 
caused to slide m the cross-pisce, the direction of 
motion being ed by the rectidh in. which the 
spindle 1s pedea 
MM. Richard Fréres sent specimeas of their self- 
recording thermometer, hygrometer. d-y and wet bulb 
thermometers, and rain-gauge. 


HON by comparing 
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GEOGRAPHY AT THE UNIVERSITIES 


T last, after years of fruitless labour, the 
Ro RECORD ociety Eave been eminently 
suc ading almost siriultaneously the ‘two 
eiie English ipren to reco geography as a 
versity study, apd to make ite provision for 
teaching it In pursuance of a Paper) made bythe 
Président and Council of the Royal Geographical Society 
a te. Vice-Chancellors of the two Uaiversities, and of 
fe replies thereto, a deputation ar a few members of 
ouncil visited Oxford and Cambridge in turns, to 
Exe Dina rar: appointed by ua lesa in order 
to eir posal more y: to quan any an 
modifications that might be sugzested. d 
features of the proposal were, that the Royal Ge et om 
Society offered to give 150/. annually to each Univers 
i they would. cata olh Mh a Lecturesh/p or CERE 
Geography, gi the Lecturer an adequate University 
status, and contri BR On ttre Rery Um. caver puny e 
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as to raise the stipend of each Léctureahip to sod 
They also offered to give the two Universities a lar- 
ship or Exhibition of 1004 ın alternafe years for 





graphical students) The Royal Geographical Society | i 


was to be represented an the Board that selected the 
Examiners, and on that which adjudged gth¢ Scholarshi 
The meeting at Oxfordi with delegates from that Um- 
versity; including the present aad past Vice-Chancellors, 
took place five weeks ago, at which the proposal was well 
discussed and favourably entertained, subject to the fore- 
seen difficulty of finding £dequate funds from the University 
resources ; nevertheless = seemed in train for its 
being eventually carried out, though after a little delay, in 
the intended manner. An un ed incident, however, 
ve a new and collateral im and has hurried the 
Tectételup into existence at once. It happened that 
the Readership in Ancient His:ory became vacant, and 
it seems to have occurred ta those with whom the election 
of a successor rested, that as there was a great difficulty 
in findin funds for geography, and as a Professorship of 
Ancient History was y in existence, and, again, as 
ancient history was taught by, most tutors, 
the Bem 
without much loss, aad 5ne in zeography might be with 
propriety established in its place. There was a nearly 
even division of opinion on ths matter, but the vote for 
geog-aphy prevailed and carried the day, and the adver- 
tiserment inviting candidates has already been published. 
So Oxford now takes an independent, line, and accepts 


only the offer of the Scholarshir. 
e Cambridge meeting tee lace about thrée weeks 
ago. The proposal was sarei discussed, and modi- 


fications were asked for. At C ridge, dried 
University funds are eii apes Sinai E 
ments already entered into, chiefly connected b^ 
ing operations ; and there s no wa 
the available us, of raising the whole of the annual 
amount of 1507. in a direct form, but only 5o. of it How- 
ever, it appeared that indirect msans.existed by which this 
nominal sum would indirectly aad evegtually be raised to 
even something more than the proposed amount, and an 
amendment g anly 5o/. was therefore provision- 
ally accepted. th:s had received the approval of 
the Council of the Ro 
submitted to the Corna of the area of Cambridge, 
and adopted by ‘them in the terms of the ollowing recom- 
mendation :- 
“That the ap 
dehvery in the 
ear of one or more courses of lectures on 
lecturers selected by the Royal G ical So- 
ciety, that a teache- oz geography be ap spo lüted by a 
Vida on which the Royal Geographical Society 
represent and that the Senate accept the 
pond] of the «Royal Geographical Society to AS qua 
alternate years an Exhibition of 1004 or, prizes of oa 
and 254 That before the end cf the Easter Term, 1 
a University Lecturer io disks be appointed, for a 


period of five 2007. a year, of which 
sum 504 is to. oio act 


niversity in the ensuing academical 
sierapical Se 


of the common desi fund 
and 150% by the Royal phical . *The- 
appointment of the Lecturer to be made By joint Com- 


mittee of the representatives of the Royal hical 
Society and of the Courcil of the Senate, subject to the 
confirmation of the Senate; ths Lecturer to submit his 


scheme of lectures to the Committee of Management ; - 
and Dower is to be given to ths Council of the Senate, 


with the concurrence of the Committee of Management, 
to cancel the appointment of ths Lecturer at any time.” 
recommendation has tobe submitted to Senate 
the of next term, bat its ultimate acceptance 
is placed almost 
reception given to 


Society by the Counci ee: 


in Ancient History might be abolished. 


phical ‘Society, jt was , 


oval af the Senate be given to the 


nd doubt through the very favourable, 
Er ecce the Royal Geographical 


,80 Darrow was ' 


March 24, 1887] NATURE 493 





» e 
doing that which Commissiqg after Comrfiission, Royal 
and departmental, have declared to be its proper business. 

“ As Dean of the Normal School I may be permitted 
to declare that it is im ible for us to perform the 
functions allotted to us unless the recommendatitns made 

impartial and independent authority are carried into 
ect " 

“ The school exists, and common-sense surely 
either make it efficient ATEA it The peur gan 
abolition is not likely to be adopted, as that step æotld 
be equivalent to strikingethe keystone out of the edifice of 
scientific instruction for the masses of the people which it 
has taken a quarter of a century to raise, and which is the 
essential foundation for any sound system of cal 
education. The alternative of efficiency means 
a few thousand pounds on additional buildings; but the 

ians of the national purse do not seem to feel the 
of the adage about ' spoiling a ship for a halfpenny- 
worth of tar. : ‘ 

“The state of affairs in regard to that which ought to 
be the centre of our ra of technical education is 
nearly the same. The Central Institute is undoubtedly a 
splendid monument of the munificence of the City. But 
munifice&ce without method may arrive at results in- 
distinguishably similar to those of stinginess. I have 
been blamed for saying that the Central Institute is 
‘starved.’ Yet a man who has only half as much food as 
he needs ıs indubitably starved, even though his short 
rations consist of ortolans and are served up on gold 

te. And I have excellent authority for saying that 
ittle more than one-half of the plan o b cabin of the 
Institute, drawn up by the Committee of which I was a 
member, has been carried out, or can be carrie& out, if 
the funds allotted fer the maintenance of the*Institute are 
not largely increased. At the same time, the Institute is 
doing all that could be rationally of it. Some of 
the guilds and many provincial towns are making admir- 
able provision for elementary technical education. Such 
work, in my judgment, ought to be left to local ad- 
miniestators, whatever aid it imd be thought desirable to 
give them. But the local sch Ts should brought into * 
relation with the Central Institute, and this should be put 
upon such a footing as to subserve its proper pugpose of 
training teachers and giving higher technical instruction. 

"EPonomy does not lie in sparmg money, but in 
spending it wisely. And it is, to my mind, highly noces- 
sary that some mgn or body of men, whom their country- 
men trust, should consider these various o isatigns as 
a whole and determine the manner in whi Mey ee 
be correlated and in which it is desirable the 
resources, public and private, which are available should 
be-distributed among them. 

“Lord Hartington has many claims on the gratitude ,. 
and respect of his countrymen. I venture to the 
wish that he would add to them by taking up this great 
work of organising industrial education and bringing it 
to a happy issue.” 


THE ORGANISATION OF INDUSTRIAL 
e`’ « EDUCATION 


THS following is the letter by Prof. Huxley to which 
reference is made in our leading article (p. 482) :— 

“When a sfiteaman of Lord Hartington's authority 
concurs with and enforces the opinions I ventured to ex- 
press some little time ago, I have every reason for private 
and personal satisfaction. But the circumstance bas a 
fpes importance as evidence that our political chiefs and 
eaders are giving their serious attention to those social 
questions which lie far above the ion of party strife, 
and are of infinitely greater moment the topics which 
ordinarily absorb the attention of politicians. 

“The organisation of industrial and commercial educa- 
tion is not the least of these great problems. That it has 
to be solved, under penalty of national ruin, proves to be 
no mere alarmist fancy, but the belief of an experienced 
man of affairs, whose imperturbabile coolness and strong 
common-sense are proverbial 

“It is an interesting question for us all, therefore, 
How do we gtand for the task thus imperrtively 
set us? a conviction is that we are in some respects 
better o most people i ine, in others worse. I 
conceive that Grathings are Keeda, on the one hand, a 
machinery for providing jai menon and gathering infor- 
mation; on the other hand, a machinery for catching 
capable men wherever they are tó be found and türn- 
ing them to accoupt. Now, I apprehend that both 
these kin M thacnineny Sr ie be found, though in 
a fragmen and disconnected condition, in several 
P ue which, though independent, supplement one 


* The first of these is that of the School Boards, which 
provide elementary education, and sometimes, though too 
unn have at their disposal scholarships by which 
capable scholars can attain a higher training. The 
second is the o isation of the D ent of Science 
and Art. The now established all over the country 
in connexion Mine Dep arnt not only provide ele- 
mentary instruction, accessible to all, but offer the means 
whereby the pick of the capable students may obtain in 
the schools at South Kensington as & higher educa- 
tion in science and art as is to be in the country. It 
is from this source that the supply of science and art 
teachers, who in turn raise the standard of elementary in- 
struction, is derived. The third isation is that of the 
technical classes connected with the City and Guilds In- 
stitute, or with the Society of Arts, or with provincial Uni- 
versities and Coll which provide special technical 
instruction for those who have, or ought to have, already 
mee the elements of scientific and artistic knowledge 
in the science and art classes. 

“A fourth organisation for the advancement of the 
interests of ind and commerce, of the nature of that 
which I imagined it was the intention of the founders of 
the Imperial Institute to create, and such as is, I believe, 
now actually in course of creation in the City of London, 
will complete the drill ds of the army of industry, 
and, so, as Lean Judge, omit nothing of inary Inc 
portance, sch rim the last aside as stil in the 
embryonic condition, these excellent organisations are all 
mere torsos, fine—but fragmentary. 

“The ladder from the School Boards to the Univer- 
sities, about which I dreamed dreams many years i 
has not um acquired much more subetsntalit han the 
ladder acob’s vision. 

“The Science and Art Department has done, and is 
doing, admirable work, which I regret to see more often 
made the subject of small af&d carping criticism than o 
the praise which is its due. I trust it may not be diverted 
from efficientl RHN thgt work by having duties for 
which it is t forced upon it. That which the Depart- 
ment needs, in my judgment, is nothing but the mtans of 

* 

























































AUGUST WILHELM E{CHLER 


E death of Dr. A Wilhelm Eichler, briefly 

announced in a ous number, is a great loss 
to botanical science, and {especially to systematic ronny, 
Year by year we are losing men of wide and consequently 
sound knowl of plants without their places being 
adequately fill We have doubtless arrived at a stage 
in botany where specialists are necessary ; yet we venture 
to assert that men of general attainments are better 
qualified than specialists, in a narrow sense, for the 
head of large botanical catalana such as the one 
over which the late Dr. Eichler presided, and which 
greatly extended its reputation during the nine years he 
was Director. e . x 


491 


Dr Eichler was binis TE eighr years of 
before entering upon the absorbing fines connect 
the University and Botanic Garden of Berlin he ad 
already made a name as a botanical author. 

For seme years he was assistant to Von Martius at 
Munich, and succeeded him as editor o? the colossal 
* Flora Brasilensis," now nearly completed. This was 
in 1868, but he had previcusly a considerable and 
excellent contributor to this work, penne elaborated 
seteral difficult families in a masterly manner. The 
Worx by which he is more y known is the 
* Bluthendiagramme,” in which he admirably illustrates 
and explains the morphology and organogeny of the 
Phanerogamia. His labore were clrefly in the direction 

orphology. His continued careful study of the female 
flower gf the Conifers may be regarced as having finally 
settled the homologies of the drferent elements of the 
inflorescence of that family. One of his later contribu- 
tions to science, if not his os is enti-led * Zur Entwicke- 
Pingsceschi hie der Palmenb ? in which the author 
elucidates the development of the various types of 

le in the Palme. 

As a lecturer Dr. Eichler was exceedingly 
successful; and he vas r ed as an able*adminis- 
trator of the Botanic Garden še was successively 
Professor of Botany at Munich, Gratz, Kiel, and Berlin, 
having been appointed to the last post ın 1878. Two 
years later, “at the comparatively youthful age of thirty- 
nine,” he was chosen a member of the Berlin Academy of 
Sciences ; and in 1881 he was elected Foreign Member 
of the Linnean Society of London. He was also honorary 
and corresponding member of many other learned 
societies ; 'and all who knew him, however shghtly, will 
join in regretting his early death. e 


popar and 





NOTES 


BARON EGGERS, commissioned by Dr. Urbar and assisted by 
the Royal Academy of Sciences of Berlin, is about to undertake 
the botanical investigation cé the hithe.to unexplored higher 
mountains of St. Domingo The specimens collected for disti- 
bution @ill be arranged (under corresponding numbers) in two 
series. One will consist only of species which have not yet been 
distributed in Baron Eggers’ West Indiana collections ; the other 
and lager series will include everything except the commonest 
tropios! species. The first-named series wil bes disposed of at 
foity shillings per century, the latter ot thhty shillmgs. Dr. J. 
Urben, assisted by other systematists, will determine the collec- 
tions and receive the names cf subscribers As the expense and 
difficulty of transit in the island must limit the number of collec- 

for sale, early application to Dr Urban m desirable. Dr. 
Urban’s address ıs Friedenau, bel Berlin. 


Á CONVERSAZIONE given by fhe Council of the City and 
Guilds of London Institute was held at the Central Institution, 
Exhibition Road, on Wednesday evening, the 16th inst , and 
was attended by about 1300 visitors, lord Selborne received 
the guests. A laige* number of interesting objects of scientific 
and artistic interest were exhibited, and during the evdting 
demonstrations were given by the Prefessors in the various 
departments, as well as by several gentlemen who are associated 
sith the work of the Institute. 


On the 15th inst. a meeting was held at Grimsby to consider 
the expediency of establishing there an Knstitution for Technica] 
Education with regaid to Fish and Fisheries, and a Manne 
Fish-Culture Statlop. Mr. W. Oldham Chambers, Secretary 
of the National Ffsh-Culture Association, pointed out to the 
meeting the advantages of the proposed Staton and Inshtute. 
Resolutigns in support of the scheme were unanimously adopted, 
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and an influentin] Icca? Committee was appointed to futher the 
object in view, Letters have been receiyed fram thegvarious 
Fish Trade Asgociiuo-s acd otier bodies, heartily approving 
of the undertaking. The Manchester, Sheffield, and Lincoln- 
shire Railway Cormpacy are prepared to t & site for the 
Institute, and to erect a building, free iat at Cleethoipe, 
near Gilmsby. 


WE me sorry to sec that the income of the Mason Science 
College, Birmingham, curing the year ending ‘‘ Founder's Day," 
February 23,.fell sho-t of the expenditure by the sum of 
16464, After dedacti-g what mny be termed extraordinary ex- 
penditure, there remaired a deficiency of 10747. The Council, 
in their last report, =mmd the Trustees that the annual 
deficits, which since 1831 have Leen charged against the accu- ^ 
mulated surplus, have now reduced this fund to the sum of 
1419/., and that the estimates for the cunent financial year 
anticipate that the balence of th» fand wlll be required. It is 
not creditable to the well-off citizens of Birmingham that an in- 
stitution capable of doing great wak for their town and district 
should have to meet th=se constantly recurring deficiencies. 


THE spring meetag of the Institution of Mechanical Engi- 
nears, under the p-egzency of Mr. E H. Carbutt, will take 
place on Monday, Ma~ 16, and the following day. On Tues- 
day, May 17, the Lake of Cambndge will dine with the 


members of the Institrcion š 


IN order to dete-ame hetweer the rival sites foi the Sedgwick 
Memorial Museum at Caribridge, and at the same time advance 
the chances of proceeding caly with a portion at least of the 
building, the Conncil o^ the Serate propose to submit a grace 


`| next term to settle the question cf site, The grace will take the 


form of authoilsing negotiations with Downing College for a site 
opposite the old Boturzc Garden. If this be 1ejected, the latter 
affords the only practicable site. 


Alrss GORDON has oresented to the Museum of the Royal 
Gardens, Kew, the coLecdons and drawings made by her late 
brother, General Gordoa, illustrative of the Coco de Mer (Lodoicea 
serchella: net), a palm peculiar to the Seychelles, and remark- 
able, among other things, for possessing the largest known seed 
in the vegetable kingd-m. The seeds are well known in Euro- 
pean museums. Cne amongst General Gordón's specimens is a 
model v hich he hai rade of the fruit m its mature state, before 
the external fibrous br perhabie husk had become detached. 
Some of the specimens am placed, with others alieady possessed 
by Kew, in No. 2 Muzeum Tae rest will be shown, with tho 
dra wings made by hue own hanc, in No. 3 Museum. 


Tra Cambridge Laivermuty Local Examination Rep3rt for 
the past year sta:es thet in roology and physiology the answeis 
showed very ineffücier- teaching. Botany is somewhat better 
dore ; but many senic- candidates had not been taught the use 
of foral diegrams I= physical geography, while the answering 
was generally gozd, many hai used iquated text-books. 
Chemistry was fairly core, the candidates choosing, oùt of the 
alrernattye questiors, he practical rather than the theoretical. 
Qualitative analysis wos well dcne, both by seniors and juniors. 
The seniors Xhowec general igncrance about the laws of multiple 
proportion, and co33bCaatian by volume. Heat was badly done 
by both seniors acd juiiork Many seemed never to have read 
any text-book, and to rave presented themselves on the strength 
of a few isolated Zac. Statics was very unequally mastered 
There was better acqrurtenceerith the mathematical than with 
the practical part ci tie subject. Electuicity (senior subject) had 
not peen studied sericasly enough tf warrant its inclusion in the 
examination. The -nathemaif-al subjects of the examination 
are rep&rted on much more faycurably. 
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THX botanical collections of the late Thomas Moore, F.L. S. 
Curstos of thé Botanic Garden at Chelsea, belonging to the 
Society of Apothecaries, have been acquired for the Herbarium 
of the Royal Gardens, Kew. The most important portions 
116:—(1) The geepl fern herbanum, which contains the 
types of the numerous species desciibed by Moore, especially 
those introduced into European cultivation. (2) The collection 
of forms and varieties of British ferns, which is probably unique 
in richness and completeness ; it is especially interesting as the 
basis of Mr. Moore's well-known and beautifully illustrated 
works on the fern floia of the British Isles. (3) The fern 
herbarlum of R. Heward, F.L.S., which us especielly strong in 
West Indian species. 


BRITISH field botanists will be glad to learn that the Scottish 
Rights of Way Society has been successful in its action brought 
in the Court of Session against the proprietor of Glen Doll in 
Clova. Lord Kinnear has found that ‘‘the pursuers had estab- 
lished a sufficient use and possession of the road for more than 
forty years to eptitle them tog judgment.” There is probably 
no portion of the Highlands of Scotland from which botanists 
would feel it a greater hardship to be excladed. For years it has 
been so well watched by keepers that access to it has been 
impossible, except to such botanists as are swift and sure of 
foot. The present owner is the first who has denied a right of 
way through it, and, if we are not mistaken, the action only 
concerns this right to @se the road, It is to be feared that 
efforts will net be wanting to confine the public to the road, and 
to deny all access to those parts so interesting to the field 
botanist, 

A SERIES of charts showing the surface temperatures of the 
Atlantic coast waters, from the eastern coast of Maine to the 
extreme southerly coast of Florida, is being prepared by the 
United States Fish Commission. The Commission is aided in 
this important undertaking by the Lighthouse Board and the 
Signal Service. Obsemvations have thus far been made at 
twenty-four lighthouse stations, showing the surface temperatures 
at these localities during the past five years, The temperatures 
at each station are shown in detail for each year by ten-day 
means, and the facts ere combined with those brought out ona 
series of isothermal charts giving the ielations of the different 
stations. The resuks are likely to be of great value in connexion 
with the study of the migration of the mackerel, menhaden, 
shad, and other migratory fishes. 


AN interesting discussion has just been started in the Paris 
Academy of Medicine, concerning the bad results of mental 
straining in young persons. Attention has especially been 
called to the fact that many French girls, under the pressure of 
competition, are injuring their health by over-work at school. 
About 12,000 of them are trying to get the superior diploma 
which would confer upon them the right of getting an appoint- 
ment in Government schools, Only 2000 will be able to get 
appointments, 


Pond 

AN excellent address on the physical training of girls was 
lately given: by Dr. Rayner W. Batten to the Gloucestershire 
branch of the British Medical Association. It 1s printed in the 
British Medical Ferns! Speaking of ladies’ Colleges, 
Dr. Batten says he does not know of more than one that 
has such a thing as a proper playground, whilst a leading 
College, if not the first in the country, with abundant 
means and ample opportunities, makes no pretence of having 
any playground at all Dr. Baien urges that drill and cali- 
sthenic exercises are not enough. There must be recreation as 
well, ‘and at present, in ofr ladies’ Colleges," he says, “‘¢he 
exercise, with the exception of tennis, has little of the recreative 
element in it.” Dr. Batten is of opinion that all Colleges 
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. 
should have playgrounds—large Spaces, open to the fresh air 
and sunlight—that every girl should be made to play, two half- 
holidays a week at least being given for that purpose, and that 
the games should be varied, so that girls may not have to go on 
doing what they are conscious of not doing well. “Every gul 
will soon find out her strong and weak points in play as well 
as in work, and if the game js to be a recreation she must be 
allowed to choose her own form, the only obligation being that 
she is to play, and that no books or work are to be brought on 
the playground." , ; 


AT the meeting of the Essex Field Club on Saturday next, 
the 26th inst., Prof. Sylvanus P. Thompson will read a papereon 
William Gilbert, the founder of the science of electricity, and 
an Essex woithy entitled to rank with Ray among the Pioneers 
of sdence. Those wishing to attend the meeting should com- 
municate with the Secretary, Buckhurst Hill, Essex. 


ON the mght of March 7, about 11.30, a brilliant meteor 
was seen in Dalcarlia, in Central Sweden. It was first seen in 
the north-west, going in a southerly direction, but soon after- 
wards it fhanged it» course more easterly. Its colour was a 
brilliant white, and its gfeatest size about that of the moon. It 
was lost to sight behind the horizon, leaving only a faint trai? 
behind. 


Frost a recent official French Report on oyster-culture in 
France we learn that the two principal centres are at Arcachon 
in the south-west and Auray in the north-west. The Bay of 
Arcachon has since 1854 held a foremost place in ofstepbreed- 
ing. In 1857 there were twenty parks, or district *oyster-beds : 
in 1865 the number had increased to 297, with an outpat of over 
10,000,000 oysters. At the present time the little bay» which 
has a total area of 37,500 acres, has oyster-beds covering an 
area of 15,000 acres, which provide annually about 300,000,090 
oysters for consumption. With regard to the oyster-beds at 
Auray, on the coast of Brittany, these, though not so important 
as those of Arcachon, have still a censiderable ontpat, and, from 
being exhausted and unproductive when their rehabilitation was 
first undertaken, have become full to overflowing. In 1$76—77 
we find ahat 7,000,000 oysters were placed on the market from 
Auray ; in 1885 the number had risen to over 70,000, 000, 


Tue ideas of Mf. Victor Meunier with regard to the domgstic- 
ation of apes are discussed in the new number of the Revue 
d’ Anths opolagie by Madame Clémence Royer, the French trans- 
lator of Darwin, Madame Royer does not doubt that, under a 
proper system of training, apes might be made good workers. 
They lack perseverance, indeed, but in general intelligence ghey 
are, she thinks, superior to the dog, the horse, or even the 
elephant. She points out, however, that it would be necessary: 
to feed domesticated apes wit? great quantities of frmt, bread, 
and eggs, that the process of educating them wéuld be costly, 
and that for many generations they would probably be injuriously 
affected by the climate of Europe. Her opinion is that, if the 
experiment 1s to be made, it should be made first of all in tropical 
countries, where apes might be taught to labour in connexion 
with the cultivation of coffee, cocoa, and cotton. 


AN interesting paper on ‘‘The Application of Gems to the 
Art of the Goldsmith” was read to the Society of Arts on 
Tuesday, the 15th inst., by Mr. Alfred Philips It is printed 
in the Society’s Journal Mr. Phillips grves a very favourable 

t of the capacity of English workmen employed by gold- 
smiths at the present day. Whedt masters &ncourage them to 
depart from the beaten track, they readily adapt themselves, 
Mr. Phillips says, to work which, ten years ago, would have 
been sent as a matter of course to specielists on the Conginent. 
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A HzaLTH ÉxHIBITION wi be opened n Warsaw on May 
I5 neat. 


AN International Agricultural Exhibrio- of Tools and Imple- 
ments wilf be held at Parma in Septembe- next. 


Tue Royal Bavarian Academy of Sciences is collecting the 
numerous tre atises of Joseph Fraunhofer. hitherto dispersed in 
numberless serials, and is about to pub isk them in one volume. 


Prov. VERNEUIL AND L, H. PETIT have i-sued the first num- 
ber of a periodical publication called '* Etudes expérimentales 
et cliniques sur la Tuberculose." (It G pabushed by means of 
a fynd especially raised for the promotion of the study of 
tuberculosis. 


M. H? GADEAU DE KERVILLE has just published a work on 
evolution. It is‘entitled ‘‘ Causeries scr l= Transformisme,” and 
contains an exposition of the facts anc theo-les upon which the 
doctrine of evolution is based. 


A BOOK on therapeutics, by M G. Hayem, Profes sor in the 
Paris Medical School, has just been pcblished. 


Tue February numbet of the Italian, Geographical Bulletin 
contains a detailed account, by Dr. G. A. Colin, of the rich 
ethnological collection recently presented to the Piehistoric and 
Ethnographic Museum of Rome by General Gent, Commander 
of the Italian possessions on the Eas: Coast of Africa, The 
collection includes a great variety of cbjects such as arms, cos- 
tumes, implements, ornaments, utensils from Abyssinia, Somali 
Land, and the Afer (Danakil) councry Amongst them are 
baking-Oveus, ebraxlers, incense-burners, cooking-utensils, pestles 
for grinding coffee, pepper, durtha, &= ; baskets, matting, 
veils, ropes, Ioin-cloths, wooden sandals, lamps, swords, match- 
lock guns, knives, hairpins, &c., illust-aCng the arts and indus- 
tries of the East African peoples. 


We have receive! the ‘our latest Buoletias of the U.S. 
Geological Survey (Nos. 30-33). No. 30 cortains Mr C. D. 
Walcott’s second contributiof to ‘Striles on the Cambrian 
Faunas pf North America.” A systerma-ic review of our present 
knowledge of fossil insects, including m-triapods and arachnids, 
by Mr. S. H. Scudder, is presented in Nw. 31 ; and an elllborute 
account of mineral springs of the Un:ted States, by Dr. A. C. 
Peale, in No. 32. No. 33 m made up ofnotes, by Mr. J. S. 
Diller on the geology of Northern Cclifornia. ° 


Mr. EDWARD CookworTHY ROBINS, whose collected papers 
on technical education and applied science, buildings and fittings, 
&c., were reviewed in NATURE some time ago, is now engaged 
on aggeneral work of reference on the seme subject. It will 
appear shortly under the title of ‘‘ Techrical School and College 
Buildings,” in a quarto volume of about 15c pages, with upwards 
of 100 full-page illustrations, plate’, anc mapa. 


IN the Proceedings of the American Antiquarian: Society 
(vol. tv. p. 62) Mr. Frederick W. Putnam gives an account of 
twelve jade objects found in Nicaragua ard Costa Rica, ten of 
which were ornaments made by cctting celts into halves, quaserz, 
or thirds, a portion of the cutting edge of the celt remaining on 
each piece. Mr. O. W. Huntington who was asked to report 
upon the nature and source of the mate-ial of these ornaments, 
is of opinion that the specimens * cre unquestionably Chiese 
jade” They hare, he says, ‘all the cExracters of that mineral, 
although the largest specimen from Cosa Rica is rather unusual 
in its colour, and would not be taken for jadeite at mght.” , The 
American Natu which afl; attenton to these facts, thinks 
“it will now be in order to collate dirmg the next ten years the 
evidence for and,against contact betweer the Orient and the 
western ghores of America." 


Ma 
+ . 


Soa interesting nozes from Venezuela have lately been 
contributed by Dr. Erast, of Caracas, te the Proceedings of 
the Berlin Anthropological Society. The wiiter brings together 
muck valuable informaticr os to the manners and customs of 
the aboriginal poprlation, nnd about thyr food, ornaments, 
implements, weapons, and canoes. . 


THE additions to the Zoological Society's Gardens during 
the past week include a Mange's Dasyure (Dasyurus maugei 9) 
from Austrelia, preeented by Mr. W. Miller; two White- 
crowned Pigeons (Coftsms leucocephala) from the West Indies, 
presented by Lieut.-Colcnel Dawkins; two Long-talled Grass 
Finches (Zoegdsla. a-zsticceda) from Australia, presented by Mr. 
Walzer Burton; an Algerian Tortolse (Tesindo mauritanica) 
from North Africa, presented by Mr. J. M. Green; a Eufopean 
Pond Tortoise (Emys curopaa), South European, presented by 
Mr. Henry. Garle ; five European Tree Frogs (Hyla arberica), 
European, presented Dy Mr. F. W. Gieen; an Axis Deer 
(Cervus axis 9), € Colared Frut Bat (Cynonycteris collaris), 
sixteen Puff Adders (Fiera arietags), born in thy Gardens. 





OUR ASTRONOMICAL COLUMN 


RrxsrARCHES OK THX DIAMETER OF THE SUN.—Herr 
Auwers has m the Su berichte der Ki ich 
Presssischen Akademie der Wissenusc, ow Berku, 1886, 
No. L, the first part af an elaborate ingestigation of the value 
of the sun's diameter as found from meridian observations, and 
of the ap t varcatons thereof. The discussion now pub- 
lished refers to va-iatioas in the mean annual values only of 
the diameter. The series of observations discussed are the 
meridian observations of the sun made at Greenwich, 1851-83 ; 
at Washington, 1366-82; at Oxford (Radcliffe Observatory), 
1862-83 ; and at Neuchatel (transit observations only), 1862-33 
The ''personal ecuaticns” of the various observers are first 
determmed on the suppeaiuon that there may be odic annual 
varahons, both in the horizontal and vertical diameters of the 
sun, such for instance as have been supposed by Secchi and 
othars to exist, with a period correspo to the sunspot cycle. 
The first determinaticr of ‘‘ personal equation" is therefore 
made by comparing obssrvations taken in each year with others 
taken in the same yar only. The resulting diameters aie, how- 
ever, such as to convince Herr Auwers that, although inequali- 
ties exist in each c? the series of observations discussed, their 
comparison with each other and with the sunspot curve is 
sufficient to show -hai they have no connexion either with the 
latter or with a progressive change, but are most bably due 
to uncorrected ‘‘pe-sonal equations.” A second determination 
of these on the assumption that, for some observers at least, 
they are liable to change, but that the sun's diameter is not 
subject to annual varianon, leads to much more satsfactory 
results and ıs regerded by Herr Auwers as the correct solution 
of the problem. The effect of personality on the deduced solar 
diameter, which on he average, for an individual observer, 
amounts to About 17 (sometimes 3", 4", and even I0"), may be 
inferred from the fact that the values of the horizontal and vertical 
diameters of the sun, deduced fiom thirty-three years’ observa- 
tion with the Greenwich transit-dircle, and referred to the mean 
of Dunkin, Ells, Criswick, and J. Carpenter, as standard, are 


respectively 32’ 2°48 and 37 2''00; whilst, referred to the 
mean of -four cbservers, the same obeéP¥ations giv@, for the 
horizontal and vertical diameters respectively, the values 32’ 


17-99 and 32' 27°73. 


Comer 1887 à (Bros, JANUARY a2)— The following 
epnemeris for Berhr midnight, is by Dr. R. Spitaler (Asir. 
Nach. No. 2776). 


1887 LA Decl. Boghtress 
lom s á à 
March a4 418 8 .. 35 465N 07a 
4 Z1 29, -. 34 26°1 
28 4 14 2m 33 89 0'66 
4 77 Ds. 31 5479 
» Apnir 4 30.2 ..” 30 43°9 ost 
3 431 29 357 N 


The bnghtnem on Janiny 24 is takep as unity. 
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MINOR T No. 
name o? Valde. * 


HARVARD COLLEGE OBSERVATORY.— he late Uriah A. 
having left proprety to the value of 230,000 dollars in 
trust for the purpíbses of astronomical research, the Trustees of 
the fund have transfened the to the President and 
Fellows of Harvard Coll in order that the researches 
by Mr Borden may directed at the Harvard College 
beervatory. These researches will be su by a portion 
of the means of the O , in ition to the trust 
fund itself. By the terms of the will the money is to be 
devoted to observations ‘‘at such an elevation as to be free, so 
dure from eee to accurate observa- 
tions w occur in the observatories now existing, owing to 
atmospheric influences.” 5 i 


262.—This object hes received the 








ASTRONOMICAL PHENOMENA. FOR THE 
WEEK 1887 MARCH 27—APRIL a 
(FOR the reckoning of time the civil dey, commencing at 
Greenwich mean midsight, counting the hours on to 24, 
is here employed.) 
At Greenwich on March 27 
Sun rises, 5h. 49m. ; souths, 12h. 5m. 30'ls.; sets, 18h. 22m. ; 
ded. on meridian, 2° 35 N. 1i Serei Time at Sunset, 
41m. ; 


14h. 12m. ;-sets, grh. 16m. ; decl. on 
Planet o Riss Souths Sets Decl. on meridian 
ES h. m. bh. m. h. m. "EP 
Mercury i I II 26 .. 17 33 O0 40N 
Venus ... -. I3 47 .. 20 56 12 4I N. 
Mars ... .. 6 3 .. 1230 .. 18 57 437 N. 
ses ee 20 47* 152 .. 657 11 28 S. 
* Indicates dán calis t ihat of tha'precodiig evening and the setting 


e 
March — Star Mag.  Disap. Reap. angia em ver 
esed ua 
$ h. m. h. m. o 
27 ..u Cet noo o 4 .. 18 42 ... 19 35. ... 108 359 
29 .. 71 Taari .. ... ... 20 38 near approach 47 — 
29 .. 8 Taui .. .. Hi e. 21 IJ .. 22 I3 ... IIJ 335 
29 . O Taari ,. ... 44 .. 2I 26... 22 . 91 0 
39 ... (E Tauri... ... 6 ... 21 46 near 226 — 
29 ... B. A.C. 1391 à . 22 I6 ..23 7 159 288 
29 ... 85 Taui ... 23 12 Dear a 42 — 
31 ... II5 Tami . 6 O 9... O45 .. 173 258 
April u 
2 .. B.A.C.a731 ... OF... 21 20... 22 30 .. III 288 
March h. ae 
27 * o Venus in conjunction with and 4° 50' north 
of the Moon. » * 
April 
I .. 22 Saturn in conjunction with and 3° 23' north 
of the Moon. E 
Variable Stars 
Stay æ RA Decl. 
h. m. "E h. m 
gira 3 o'8 ... 40 31 N. ... Mar. 28, 19 3 m 
¢ orum 57'4 ... 20 44N. .. ,, 30,22 Om 
3 Libre 2 I4 54/9... 8 4S8. .. ,, 30,22 21 w 
U Coron .. 15 13:6 ...32 4N.... ,, 30,22 43 
U Herculis ` 16 208...19 9N. ... Apr. I, m 
U Ophiuthi... 17 168... 1 20N. ... Mar. 28, 4 58 s 
and at intervals of 20 8 
W Sagittarii — .. 17 578 ..29 35 S. ... Mar. 29, 3 oM 
R Lyre es s. IB GTQ... 43 48N... 5, 35 “m 
-Aqule .. .. I9 4677 ..e0 43 N. ... Apr. 2, 2 0 Me 
S Sagittee ..I9 50°99 ..16 20N.... ,, 2% 4 0M 
T Aquarh .. 20 44NO ... 34 S. ... Mar. 28, - 
T Cephei e. 21 Su... 2NS V, 3E * Aw 
3 Cephei .. 22 2570... 57 50N.... , 28,2 Om 
M signifleg maximum ; sw minimum. 
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GEOGRAPHICAL NOTES ° 

IN a recently-isued Colonial Office Report on the Gambia 
will be found some useful data on the climate of that colony 
which completely upset the results of previous o ons and 
greatly reduce tem hitherto accepted. mean 
temperature, ing io these latest observations, varles from 
68°'5 in January to 80° in July at 7 am., and from 73'7 in 
January to 82°°5 in July at noon. e same Report contains 
some interesting statements relating to the ethnology of the 
colony. . ^ 


THE paper in the just-issued Bulletin (only No. 4 of 
1885) Pike wr d del Society is on tho historical 
and geographical features of ghe Rocky Mountain Railways, by 
Mr. James There is also a translation of n 
jold’s reply to criticisms on the ‘‘ Voyage of the 
Vega.” e criticisms relate to points of minor importance. 
THE new number of the ** Antananarivo Annual and Meda- 
gascar Magazine” (Christmas, 1886), consists, besides a reprint 
of Mr, A. R. Wallace's chapter on the fauna of apos rp 
mainly of papers on linguistic topics and on Malagasy folk-lore. 
M Gne s paper oa tie chiannds and lagooni of fie aet 
coast of thei 1s translated with some interesting remarks 
by Mr. Sibree appended. Mr. Sibree points ont that it would 
only require about thirty miles of canals to connect all these 
and so create a safe and exfensive internal waterway 


and their commercial i ce, by Har A- Scobel. Froma 
scientifc point of view most ble paper ig that of Dr. 
Otto Finsch on his visit ago to the atoll of D 


three 
Chagos Archipelago, atout half-why between the 


ing. An open 
“milions” of 


e letter we 


At Ismail's death in 1874, Schnitzer 

n ople, and in 1875 miee short visit UE 
German home. Enteri the Egyptian ce, he, in I 
followed Gordon Pasha From Cairo into the Soudan, where, 
under the title of Emin Effendi, he was appointed chief surgeon, 
and in 1878 Governor-General of the Equatorial Province, with 
the title of Bey. His work as administrator, scientific explorer, 
and collector, since then is well known. To Bremen and 
Vienne he has sent some 2000 bird-skins, carefully labelled 
wiif all necessary information, and including some twenty-five 
new species, - 4 

SINCE the time of Herodotus travellers in Africa have brought 
home reports of tribes scattered about in various raons 
o£ Africa. Schweinfurt" will remember she 


~ Y thinle that no one will 
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whom fe met in the Monbutte country, and now Dr. Ladwig 
Wolf, who, with Wissmann, recently jlored the Sankuru, the 
great southern tributary of the Congo, gives us many details of 
a similar y race among whom he sojcumed for some time, 
in the distfict to the north-west of the station Luluaburg. He 
found entire villages inhabited by tiny men and women, of a 
height of not more than 1°40 metre. Among their neighbours 
they ere known as Batua. These nre 3omad tribes devoting 
themselves exclusively to the chase dhd :he manufacture of 
wing. Their es, consisting of Lut, are met with in 
clearings in the forests which cover the ‘greater part of the 
country, Each district thus possesces a village of pygmies. As 
is the case of the Akkas the Morbtttus, so the Batua 
among the Bakubu sre edeas litle benevolent beings 
whoge special mission is to provide the tribes among whom they 
sojourn with game and palm-wine. In er manioc, 
maire, agd benanas are given to the pygmies. Gener 
they live apart, but sometimes they unte themselves wi 
ee ere stature. They excel m ths art of sealing palm- 
ect the sap, and in setting teps for game. 
agility i is almost incredible. In hunting they bound thiough 
tho high like grasshoppers, facing tae elephant, antelope, 
o with the greatest aadacity, their girows 
mih rare precision, following up rapicly with & stroke ofthe the 
lance. Ph ically the Batua are very wel made, hav] 
lutely no deformity. Tey are simoly ittle men, "wie pio- 
portioned, very brave, and very canni Their mean height 
15 1°30 metre. Their skin is a yellow- , leas dark than 
that of larger races. Their hair is shat and woolly. Neither 
the Akkas nor the Batua have any bemd. 








SUNLIGHT COLOURS! 


SUNLIGHT is so intimately woven tp with our physical 
enjoymenb of life that it 1s eet the most mın- 
teresting subject that can be chosen fcr wha: is — perhaps 
somew ly—termed a Friday *vening ‘‘ discourse.” 
Now, no ought to be possible without a text on which 
to hang one’s words, and I -hink I found a suitable one when 
walking with an artist friend from Socth Kensi 
the other day. The sun Hke a red disk 
e those fogs which the east wind d UE 
" point it out to him. He looked, and sal 
ppears so red?” Being near the Satay station, whither he 
ies ras boung, d, I had no time to enter into tne subiect, but said if 
he would come to the Royal Inshtunon -his evening I would 
endeavour to explain the matter. I am going to redeeft that 
prome, and to devote at all events dace of the time 
allotted to me in ans the question why (he sun appears 
red in a f I must fist of al appeal -o *rha: everyone who 
frequents thia theatre is so accustomed, viz. the spectrum ; Iam 
going not to put it in the large Wut per stnpe of the most 
gorgeous colours before you with ich you are so well ac- 
quainted, but my spectium will take a more modest form of 
purer colours some twelve inches in length. 

I would ask you to notice which coleur is most luminous. 
ispute that u tke yellow we have the 
most intense luminosity, and that it fades aaLy 1n the red on 
the one side and in the violet on the othe. This then may be 
called a qualitative estimate of relative brizhtnesaes ; bat I wish 
now to introduce*to you what was novel Irst year, a quantitative 
method of measuring the brightness of part. 

PE uL tnst gogo te darin diagram of the ap- 
paratus which I shall employ in some of ry Egi 

ER are rays (Fig. 1) coming from the ar- lig t, or, if we wee 
using sunlight, from a heliostat, and a solar image is formed by 
a lens, 14, on the slit s, of the collimator c. The P eee ba - 

ected 


duced by the lens Ly are partielly refracted and partially š 
The former pass the prisms P,r, and are focused to 
form a on D, a movable glass 


ctrum by a lens, 14, 
screen. e reys are collected a lens, Ly tilted at an angle 
as shown, to form a white image of the near surface of the second 
prism on F. 

Passing a card with a narrow slit, Sẹ cat in it in front of, the 
punire ced talcs dors cma The 

consequence is ze patch upon the screen, 
I have & coloured patch, the colour of which I can alter to 

T Lecture delivered "by Capt. W. de W. Abey, RE, FRG, at th 
EE aif chert Capt Y de AN Š 
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any hue between the red ind the violet. Thus, then, 
we are to get a real patch of very approxifhately ehomo- 
geneous light to work with, aad it is with these patches 
of colour that I shzll have to deal Is there any way of 
measurng the bughtness of these pu was a ques- 
tion asked by Generi Festing an -R After tying 
various plans, we hit apon the method I shall now show 
you, and if anyone wcrks with it h= must become fascinated with 
it on acconnt of its almost childsh simphcity—a simplicity, I 
may remark, which it -ook us some months to find ont. Placmg 
a Td before the screen, i: casts a back shadow surrounded with a 
coloured background. Now I mey cast another shadow from a 
candle or an incandescence lamp, and the two shadows are 
We prin one by the ght of the col Ed parch and the other 
the light from en ineandescence lamp „which I am using to- 
Shown.] Now ane e is evidently too dark. By 
an pi ds which I have rot altering the resistance sinter- 
posed between the tatery and -he lamp, I can diminish or 


increase the light from tae lamp, first maktng the shadow it 
illurninates too light anc then too dark compared with the other 
shadow which is 


Humicared whist coloured light. Evidently 
there is some positior in ich the shadows are equally 


N 





Fic. 1 —Colour Photometer. . 


luminous. When that point is reached, I can read off the 
cament which a pasing rong the lamp, and having pre- 
viously standardised it for each increment of current; I know 
what amount of licht is. given out. This value of the in- 
candescence lamp can use as an ordinate to a curre, the 
scale number which marks the tion ofthe colour®in the 
spectrum being the abscicsa. he con be done for each pait 
of the and £0 a complete curve can be constructed 
which we call the ilIum-nation curve of the spectrum of the light 
under consideration. 

Now, when we ar* working in the laboratory with a 
steady light, we car bs at esse with this method, bat 
when we come to werking with light such as the. sun, 
in which there may bs constan- variation owing to passing, 
and ma usually imperceptib.e, mist, we are met with a 
dial; and in order -o avoid tals, General Festing and myself 

Substituted another zethod, which I will now show you. We 
made the comparisa1 dat d cf thelight we were meas 
Tehti whia enters the cp limating Jena partly passes 

S a PE the first surface of 


Yentihss, thusgiving a secgnd shadow. The reflected s 
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mys from P, fall on G, # silver-on-glass mirror. They are col- | law of absorption. For inftance, if one inch diminishes 
lected by 14, and form a white image of the prism also at F. | the light one-half, the next will diminish it half of that again, 
The method we can adopt of altering the intenmty of the | the next half of that agein, whilst the fourth inch will cause a 
comparison light is by means of rotating sectors, which can be | final diminution of the total light of one-sixteenth. , Lf the first 
opened or cl at will, and the two shadows thus made equally | inch allows only er of the light, the next will only 
luminous. [Shows.] But altho this ıs an excellent plan | allow one-sixteenth, the fourth inch will only pamit 1/256 
for some we have found it better to adopt a different | part to pass. Let us, however, take a red patch of light and 
method. ou will recollect that the brghtest part of the | examme it in the same yay. We shall find that, when the 


spectrum is in the yellow, and that it falls off in brightness on 
each side, so, instead of openi and closing the sectors, they are 
set at fixed intervals, and the slit is moved in front of the spec- 
men Just making the shadow cast by the reflected beam too 

o1 too light, and oscillating b»tween the two till equality is 
discovered. e scale number i, then noted, and the curve 
constructed as before. It must be remembered that, on each 
side of the yellow, equality can be established. 

This method of securing a comparison light is very much, 
better for sun work than any other, as any variation in the hght 
whose spectrum is to be measured affects the comparison light 
in the same degiee. Thus, suppose I interpose an artificial 
cloud before the slit of the spectroscope, having adjusted the 
two shadows, it will be seen that the e of steam in front 
of the shit not alter the relative intensities ; but this result 
must be recdived with caution, [The l:cturer then proceeded to 
pornt ont the contrast colours that the shadow of the rod 


illuminated by white light e 
Imust now make'a i t must not be essumed that 


everyone has the same sense of colour, otherwise there would 
be no colour-blindness. Part of the researches of General Fest- 
ing and m have been on the subject of colour-blmdness, 
and these I must byefly 1efer to. e test all who come by 
making them match the lummosity of colours with white light, as 
I have nof shown you; and as a colour-blind person has only 
two fandamental colour-perceptions instead of three, his match- 
ing of luminosites is even more accurate than is that made 
by those whose eyes aie normal oi nearly normal It is 
curious to note how many people are more or less deficient 
ia colour-pereepon. Some have remarked that it is im- 
ble that they were colour-blind, and would not believe 
t, and sometimes we have been staggered at first with the 
remarkable manner in which they recognised colour to which 
they ultimately proved deficient in peiception. For instance, 
one gentleman whe? I asked him the name of a red colour 
patch, said it was sunset colour; he then named gieen 
and blue correctly, but when I reverted to the red patch he said 
gieen. On testing further he proved totally deficient in the 
colour-perception of red, and with a biilliant red patch he 
matched almost a black shadow. The b ied shows you the 
relative ptions in the spectrum of this gentleman and 
myself. ere te others who only see three-quarters; others half, 
and others a er the amount of red that we see, whilst some 
see none. Others see less green and others less violet, but I 
have met with no-one that can see more than myself or General 
Festing, whose colour- tions are almost identical Hence 
we have called our curve of ination the ‘‘ normal curve." 
We have tested several eminent artists in this manner, and 
about one-half of the number have been proved to see only three- 


uasters of the amount of red which we see, It might be thought 
that thus would vitiate their powers of matching cSlour, but it 1s 
not so. They paint what they see, and al zoe less 
red in a subject, they see the same deficiency in their pigments ; 


hence they are conect. If totally deficient, the case of course 
would be different. 

Let us carry our experiments astep further, and see what effect 
what @ known fa turbid medium has upon the illuminating 
value of different parts of the spectrum. I have here water 
which has been rendered turbid in a very simple manner, Init 
has been very cautiously dropped an alcoholic solution of mastic. 
Now mastic s practically insoluble in water, and directly the 
alcoholic solution comes in contact with the water it separates 


out in fine particles, which, from thelr yery fineness, remain 
in the water. I propose now to cean experiment 
with this turbld water. 


I place a glass cell containing water in front of the slt, and 
on the scieen I throw a epetch of blue light I now 
change it for turbid water in a cell This thickness much? 
dims the blue; with aestill greater thickness the blue has 
almost gone. If I meaxuresthe intensity of the lght at 
each operation, I shall find that it diminishes gccording 
to a certain law, which 1s of the same nature as the 


greater thickness of the turbid medium we used when exa- 
mining the blue patch of light is placed in front of ghe sht, 
much more of this light is?allowed to pass than of the blue. If 
we measure the light we find that the same law hold, good 
as before, but thet the proportion which passes 1s invariably greater 
with the 1ed than the blue * The question then presents itself : 
Is there any connection between the amounts of the red arti the 
blue which pass? Lord Rayleigh, some years ago, made a theo- 
retical investigation of the subject ; but, as far as I am*aware, no 
definite expeiimental proof of the truth of the theory was made tll 
1t was tested last year by General Festing and myself. His law 
was that for any ray, and through the zame thickness, the light 
transmitted varied inversely as the fourth power of the wave- 
length. The wave-length 6000 lies in the red, and the wave- 
lene 4000 in the violet. Now 6000 is to 4000 as 3 to 2, 
and the fourth powers of these wave-lengths are as 81 to 16, or 
as about 5 to I. If, then, the four inches of our turbid medium 
allowed -quaitergof this particular red ray to be transmitted, 
they would only allow (3)*, or rather less than one-fourth, of the 
blue ray to pass. Now this law 1s not like the law of absorption 
for ordmary absorbing media, such as coloured glass for instance, 
because here we have an increased loss of light running from the 
red to the blue, and it matters not how the medium is made turbid, 
whether by varnish, suspended sulphur, or what not. It holds in 
every case, so long as the particles which make the medium turbid 
are small enough ; and please to recollect that it majters not in the 
least whether the medmm which is rendered turbideis solid, 
hquld, or air. Sulphur is yellow ın mass, and* mastic varnish 
is nearly white, whilst tobacco-smoke when condensed is black, 
and very minute particles of water are colourless: it matters not 
what the colour is, the loss of light 1x always the same. The 
result is simply due to the scat of hght by nue partides; 
ach yaa? belng small in dimensions compared with a wave 
of light. Now, in this trough is suspended 1/1000 of a cubic 
inch of mastic varnish, and the water in it measures about 
102 cubic inches, or is 100,009 times more in bulk than the 
varnish. Undera rere of ordinary powcr it is impossible 
to distinguish any particles of varnish : it looks like a horgogeneous 
fluid, though we know that mastic will not dissolve in water. 
Now wave-length in the red is about 1/40,000 of an inch, and 
a little calculation will show that these icles are well within 
the necessary limits. Prof. Tyndall has delighted audien:es 
here with an expofttion of the effect of the scattering of light 
by small cles in the formaton of artifical skies, and it would 
be superfiuous for me to enter more into that. Suffice it to say 
that when particles are small enough to form the artifical blue 
sky they are fully small enough to obey the above law, and that 
even larger particles will suffice. We may sum up by saying 
that very fine particles scatter more blue light than red lights 
and that consequently more red light than blue light passes 
thiough a turbid medium, and that the rays obey the law pre- 
scribed by theory. I will szemphiy this once more by using the 
whole spectrum and placifig cell, which contams hypo- 
sulphite of soda 1n solution 1a pun 2 tonl *of the slit. By 
dropping in hydrochloric acid, the sulphur sepaiates out in 
ideis ahel ; and you will see that, as the particles increase 
in numbe1, the violet, blue, green, and yellow disappear one by 
ong and only red 1s left, and finally the red disappears itself, 
Aw let me 1evert to the question why the sun is 1ed at sun- 
set. Those who are lovers of landscape will have often seen on 
some bright summer's day that the most beautiful effects are 
those in which the distance is almost of a match to the aky. 
Distant hills, which when viewed close to are green or brown, 
when seen som: five or ten miles anay appear of a delicate and 
delicious, almost of a cobalt, blue colour. Now, what is the 
cause of this change in colom? It is simply that we have a sky 
formed between us and the distant ianges, the mere outline of 
which looms through it. The UM ae ee as almost 
to leave no trace, and we have what call an atmospheric 
effect. If we go into another climate, such as Egypt or amongst 
the high Alps, we usually lose this effect. *Distant mountains 
stand ont crisp with black shadows, and the want of #tmosphere 
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ea 
is muc felt. [Pho Mowing these differences were 
shown] Let us ask to what this is Cue. In such climates os 
England there is always a certain amcunt of moisture present in 
the atmosphere, and this moisture mar be present as very minute 
cles of tyater—so minute indeed that they will not sink down 
an atmosphere of normal densitp—or as vapour. When 
present as vapour the air is much more transparent, and it is 
a common expression to use, that wken distant hills look ‘‘s0 
close" rain may be expected shortly to follow, since the water 
is prosent dna stat- 10 precipliaie 2a. ome icles ; but when 
present as small particles of water the look very distant, 
owing to what we may call the hare between us and them. 
In recent weeks everyone has been rble to see very multiplied 
effects of such haze. The ends of long streets, for instance, 
have ebeen scarcely visible though the sun may have been 
shining, and at night the long vistas of gar lamps have shown 
light havisg an increasing ess as they b=came more distant. 
Everyone admits the presence of must on -hese occasions, and 
this mist must be merely a collecticn of intangible and very 
minute particles of suspended water. In a distant landscape we 
have simply the same or a smaller quantity cf street-mist occupy- 
Ing, i of ps 1000 yards, ten times that distance. Now 
I would ask, effect would such a mist have upon the light 
of the sun which shone through it ? 
It is not in the bounds of present possibilty to 
atmosphere and measure by the plan I have d ed to you the 
different illuminating values of the different rays, but this we 
can do ;—First, we can measure these values at different altitudes 
of the sun, and this means measuring the efiect on each ray after 
pasmng through different thicknesses af the atmosphere, either at 
different times af day, or at different times cf the year, about the 
same hour. by taking the imstrumsnt up to some such 
elevation as that to which Langley took his bolometer at Mount 
Whitney, nnd so to leave the densest par: of the atmosphere 
below us.» Nbw, I have adopted both these plars. For more 
than a year I have taken measurements of ight in my labor- 
atory at South Kensington, and I Lave also taken the instru- 
ment up fo 8000 feet high in the Al», and made observations 
there, with a result which is satrefactory in that both sets of 
observations show that the law which holds with artificially 
torbid nedla i3 nnder ardinary uxore oheyed by Mekal 
in i our air: which is, will remember, t 
more of the red 1s transmitted than of the violet, the amount 
of each depending on the wave-length. The luminosity of the 
spectrum observed at the el I have ased as my standard 
luminosity, and compared all others with it The result for four 
* cays you see in the diagram. 
have diagrammatically shown the amount of different 
colours which ted on the same days, taking the Riffel as 
ten. It will seen that on. December 23 we have really 
veiy little violet and less than half the green? althgugh we have 
four-fiftfis of the red. 
. The next diagram before you shows the minimum loss of ight 
which I have observed for different ar thicknesses. On the top 
we have the calculated intenmtes of the different rays outside 
our atmosphere. Thus we have that thrcugh one atmosphere, 
. qnd two, three, and four; and yor will see what enormous 
absorption there is in the blue end at four atmospheres. The meas 
of these curves, which give the total lumiro&ity of the light, are 
761, 662, 577, 503, and 439; acd ld observed as astronomers 
observe the absorption oflight, by nfearm cf stellar observations, 
they would have Bad the values, 761, 664, 578, 504, and 439—a 
"T close approximation one to the other. 
ext notice in the diagiam that the top of the curve gradually 


outside our 


inclines to go to the end of the spectrum as you get the light 
transmitted more end more air, and I should like to show 
that this is case ina laboratory experiment. T 2 


shde with a wide and long slot in :t, c porton is occupied 
a right- led primm; one of the angles of 45° being towards the 
centre of the slot. By sliding this prism in froat of the spec- 
trum I can deflect outwards any porion of the I hke, 
and by a mirror can reflect it through a second lens, forming a 
chol light on the screen overlapping th= patch of light formed 
By the eflected rays. If the two patches be exactly equal, 
white light is formed. Now, by pla-ing a rod as before m fpont 
of the patch, I have two coloured stripes in a white field, and 
though the remains of the same intensity of white, 
the intensities of the two stripes can be altered by moving the 
right-angled prism through the speccrum. The two strpes are 
* 
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now apparently equally Icrrinous, and I see the point of equality 
is where the edge of the right-angled pri im the green 
Placing & narrow cell filled with oar id medium in front of 
the slit, I find that the equality is disturbed, and I have to allow 
more af the yellow to come into the patch formed by the blue 
end of the spectrum, and zo uertly less of itin the red end. 
I again establish equality. "olacag a thicker cell in front, 
equality is again disturbed, and I have to have less yellow still 
in the red half, and more :n the bite half I now remove the 
cell, and the inequality of lumirosity is still more glaring. 
This shows, then, thet the rays of maximum luminosity must 
travel towards the red as che thickness of the turbid medium 
is increased. 2 

The observations at Soco feet, here recorded, wére taken on 





Fig. 2.—Ralative Luminoeitios, 


September 15 at noon, and of course in latitude 46° the sun could 
not be o but had to traverse what would be almost 
exactly ent to the bere at sea-level. It is much 
nearer the calculated inrensity for no atmosphere intervening, 
than it is for one atmosphere. The Wir» age of this is . 
The air is denser at sea-level than at feet up, and the 
lower stratum is more hke'y to hold small water particles or dust 
in suspension than is the higher. 

For, however small the particles may be, they will have a greater 
tendency to sink in a rare sir than in a denser one, and less 
water vapour can be held per cabic foot. Looking, then, from my 





Fia 3—Propoctoss of Transmitted Colours. 


laboratory at South Kensington, we have to look through a pro- 
portionately er quantity of sussended particles than we have 
at a high altitude when the air thicknesses are the same; and 
consequently the absorpticn is rtionately greater at sea-level 
thet at 8000 feet high. This lends us to the fact that the real 
phtensity of illumination of the fferent rays outside the atmo- ` 
sphere 1s greater than it is calcula-ed from o ions near seg- 
level Prof. Langley, in this theatre, in a remarkable and 
intersSting lecture, in which he described his journey up Mount 
Whimneyso'about 12,000 feet, told us that the sun was really blue 
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blue which he dedpced to be present i 
h he surmised the result from experiments 

of coloured paper, he did not, I think, 
using pure colours, and consequently, I 
hu? erated the blueness which would result. 

Kr Langley é calculations of the increase of 
intensity for the different rays, which I may say do not quile 
S aspectum riae rs a mask which I can 

in the i 


not induce the red of the sun as seen agh a 

ius more suspended particles in any thi 
observations made at the Riffel, and at 14,000 feet, I have 

i to see far into the ultra-violet, and to 


or,by måns of tography. 
IL mut d eR el 
in these high altitudes in sunlight, doe fo the grent noce 
in the ultra-violet m It may be remarked the same 
kind of burning is by electric arc light, which is 
known to be very rich in these rays. 
to use à sie E porns, ‘You cannot eat your cake 

ve it." You cannot have a large quantity of teya ase 
in yoni direct eun snd have a eee latter 
must always be light scattered from the former, Now, in the 
igh Alps you bave,@on a clear day, a deep blue-black sky, 


; 
: 


t indeed'from the hine sky of Italy or of ; and 
as it is the sky which is the chief agent in lighting up the 
shadows, not only in those regions do we havo dark shadows 


| the Alps, at any high elevation, is 
may be trua'to Nature. It looks 


active on living , t com of & 
July day may, by the of an easterly wind, be reduced to 
that of a November oy, ox T have proved by actiua measurement 
In this case it is not water particles which act as scatterers, 
but tae carbon from the smoke. . 


then added: as the fine particles of salp 

disk of assumed a yellow tint, and as the 

of the h phite it assumed an orange gnd 
finally a red tmt, this I terminate 


my lecture, hoping that m some degree I have answered the 
question I propounded at thy outset: why the sun is æd when 
seen through a fog. 


UNIVERSITY AND EDUCATIONAL, 
Š INTE. GENCE 
CAMBbRIDGK.—From the University accounts for 1886, just 
issued, we learn that the Mathematical Tripos Examiners are 
paid sr ; Examiners in’ Natural Science, 5757. ; dn Medicine 
and ager 210l all extremely moderate payments. 
ce fesmors récelved 37254. from the Üniversity Chest, 
18097. from the Common University Fund (derived from tax on 
the C endowments ; 


from the Common Univefsity Fund. 
mainly. s . 
^ The University Observatgry cost 7864, in addition to 1647. 


atho 

Department of Human Anatomy, 356. ; the ood wardian 
Museum, ABE : the Chemical Labani : 
., including 69. 


proficiency in Botany and Comparative Anatomy, has been 
awarded to Francis Henry Edgeworth, B.A., Scholar of the 
College. . 
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elapses 
the instant that the current begins to ap 
end, It is given by the following eq — 


a = Bet’, 
B a constant dependent principally on the units used; 4 
the gene ory unit (mile or knot); r the 
resistance ptr and / the in miles o9 knots. 
The number of which.can be produced at the end of 
a. wire per second is quite of the impressed E. M.F., 
and therefore of the í of the current. But it depends 


of the country. 

The results come out as follows :— 

G@apactty - Resistance 

Z nokai — E ohms 
No. 7$ iron wire .. — O'or68 12°0 
No. 124 copper wire O'OI24 57 
Gutta-percha-covered wire in iron 

pipes o 0 2 2. 2. .. 02500 23'0 
Gutta-percha-covered wire in cables — 0'2900 IO'25 


1t then became to determine the speed of the current 
through wires of dierent lengths, resistances, and capacities. 
e It was found that, for wires, the speed was given by 
the equation » t 
£—32x 10^ KR, 
but for copper alone the constant was 22 x Io'*. 
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The limitmg distance through which it is possible to speak 
varies Iftversely with the speed of the cur-em, and that the speed 
of the cunent varies inversely with th» -roduct of the total 
resistance and the total capacity of the circuit. Hence the 
number of reversals that it is possible tc send through any 
arcuit vari inversely with the product of the total iemstance 
(R) and the total capacity (K), or the limiting distence— 

S = KR x constsat (1) 

This is only another form of Thomson's law for K = Zk, and 
R = ir, and t 


. SOS = &P x const. 
If the equation (1) be put into this fim, 


ASR 6 Mar Ne Gel a (2) 
and A be given the following valuese— 
(overhead) . .. .. 15,000 
es and underground .. 12,000 
Iron (everhead .. 10,000 


the limiting distance (x) through which speech is possible is 
a= Ask. : 

There is an int ing consequence of Thamson's law which 
comes out of these experiments, and that is whether the line be 
a single wire completed by the earth, or a Couble wire making a 
m ic creuit, the iate of speed beween the two ends is 
exactly the same, and therefore the dis ance we cen speak 
through is just the same whether we use a single or double wire 
circuit. This is owing to the fact that thofigh in the latter case 
we double the total resistance, we halve tke total capacity, and 
therefore the product remains the same. . 

The difference between copper and iron 5s clearly due to self- 
induction, or to the elecho-magnetic ineria of the latter, and 
the difference between coppér C and copper under- 
ground 1s due to the facility that the leaxage of insulators offers 
to the rapid discharge to earth, at mnamereble points, of the 
static ch eie gutta-percha-co-er-d, wire can find an 
exit only e euds. 

Tt is also evident that there is no difically in working tele- 
phones th underground wires, ever though they attain fifty 
miles in length, and in fact it would be better to work under- 
ground with proper "oppa moe from London to Brighton, than 

_ to use iron wires alo e rail tei es, Tto 
the absence of external distur Ebene an E 


e March 17.—'' Second Note on the Geometrical Construction 
of the Cell of the Honey Bee Roy. Soc. Proc. vol xxxix. 
p. 253, and vol. xli. p. 442)." By Prof. E. Hennessy, F.R.S. 

e autor deduces from the results e-tablished m his com- 
munications as above cited that, while the trihedral pyramid at 
the apex of the cell may be in«cribed in ee whose diameter, 
D, 1 equal to the sum of the three edges of the pyramid, another 
sphere may bo inscribed within the cell toa all of its nine 
faces and, whose diameter, D’, is equal to the diameter of the 
cell, and; that between these diameters tae followmg relation 


exists :— » " 
RICE 


. elhe connexion between the geometrical cell and its inrcribed 
` and circimscribing spheres is pointed out ns posaibly bearing on 
the mode of formation of the actual ceLs. 


“ A Coal-dust Explosion.” By W. €cllcway. Communicated 
‘by R H. Scott, MA., F.R.S. 


Zoological Society, March r.—Proz W. EH. Flower, 
F.R.S., President, in the chair. —Prof. jeff-ey Bell read extracts 
fiom a communication gent to him by Mr. Edgar Thurston, 
Supermtendent of the Goverament Central Museum, Madras 
containing observations on two species o^ Batrachians of the 

us Cacojss.—Mr. O. Salym (on behalf of Mr. F. D. 
Godman) erhibited a spelt of a e and rere Butterfly 
( 7 victerta), the male of which had been hitherto 
undesen These imens were obtaired at the end of May 
1886 by Mr. C. M. Woodford, .at North-West Bay, Maleita 
Island, one of the Solomon — Kr. E. B. Ponlton read a 

containing an account o: his experiments on the ective 

ue of colourand' markings in insects (especially i I. idé- 

pterous larvee) in their rglationto Vertebrata. It was f that 

conspicuous insects were nearly always -fused by birds and 

but that th eaten m extreme aunger : hence the um- 

pleasant taste fi 4 * protgction under these circumstances, 
. ` 
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Further, conspienous ard unpalatable insects, although widely 
Mai tended to converge in colour and patterm, being thus 
more y seen and remembered by their enemies, the 
msects protected by resemhlmg their ings it was observed 
that mere size might prevent the attacks of small enemies, 
Some such insects were unpe-atnble, but could potte i ed 
from the others, In the inedibility h the stages, 
it was found that no inecible tmago was edible in the larval 
stage; in this stage the-efore the anpleasant taste arose, —Mr. 
G. A. Boulenger read a parer descriptive of the fishes collected 
by the late Mr. Clarence Buckley in Ecuador. The set of all 
the species in the collection acquired by the British Museum in 
1880 contained a lage number of hig y interesting and well- 
preserved imens. Azongst them were Tepresentatives of 
ten species described as ne to science, —Mr. Richard S. Wray, 
read a note on a igial structure ın the adult Oshich repre- 
senting the distal anges aj the third digit —Mr. John H. 
Ponsonby communicated (cn behalf of Mr. Andrew Garrett) the 
second and „oorlading: of a paper on the Terrestrial 
Mollusks of the Viti or Fiji Islands.—Mr. Edgar A. Smith gave 
an account of a small colection of shells from the Loo-Choo 
Islands, made by Mr. H. Pryer. 

Geological Society, February 1 Annual Gen Meeting. 
— Prof. f. W. Judd, F.R-S, Plesident, in the one Heat 
preen the venous medals, and tho proceeds of the Donation 

unds in the gift of the Society, the President read his 
Anniversary Ad waich we have already printed.—The 
ballot for the Council and Officers was teken, and the follo 
were Culy elected for the &suing year :— President : Prof. T. W. 
udd, F.R.S.  Vice-P-esidents: H. Bauerman, Prof. T. G. 

mney, F.R.S., A. Grikie, F.R.S., enry Woodwad, 


F.R.S. Secretaries: "V. T. Blanford, .R.S., and W. H. 
Hudleston, F.R.S. Foreign Secretary: Warington W. Smyth, 
F.R.S. Treasurer: Prof. T. Wiltshire. Council: H. Bauerman, 


W. T. Blanford, F.R.S, Prof T. G. Bonney, F.R.S., A. 
Champernowne, Thomes Davies, Prof, P. M. Duncan, F.R.S., 
A. Geikie, F.R.S., Hi Hicks, F.R.S., Rev. Edwin Hill, 
W. H. Hudleston, F.R.S., J. W. Htlke, F.R.S., Prof. T. 
McKeuny Hyghes, Prof. T. Ruper: Jones, F.R.S., Prof. J. W. 
pue F.RS., R. queen J. E. Marr, E. T. Newton, Prof. 

G. Seeley, F.R.S., Ww: on W. Smyth, F.R.S., un, H. 
Teall, Prof. T. Wilstcre, Rev. H. Winwood, Henry 
Woodward, F.R. S. - 

Fetruary 23.—Prof. J. W. Judd, F.R.S., President, in the 
chair.—The followi communications were read:—On the 
origin of dry chalk valleys and of Coombe rock, by Mr. Clement 
Reid. Whilst engaged ia ening the Pleistocene deposits of 
Sussex, for the Geological Survey, the author observed that the 
Coombe rock differs from anythi commonly seen in the 
5 ly glaciated districts of the Yorkshire antl Lincolnshire 


Wol As in these cee the seaward slope of the South 
Downs is broken by the Ihe Yat paal buried sea-cliff before 
areas. Subsequent to the 


ing under the low-lying 
formation of this sd ch @ mam of Eier MO Lud chalk 
detritus spread ont from. the Downs over the low lands, being 
seldom found far up the valeys. Thu is the Coombe rock, which 
pesca further on into a worthless mixture of angular flint and 
oam, and nt a still greater distance into almost clean brick-earth. 
It 1s not of glactal origin, nerther is it marine, nor is it & gravel 
formed by ordinary fluviatile action. The rollmg outline of the 
Downs, and the i wen dry valleys point to conditions which 


have passed away. However much rain may fall, the upper parts 
of these valleys are always dry, and no ing water can be 
found where the inclire of -he bottom of the ey exceeds the 

60 fe& per 


sl of the plane of sataration—never more 
wale, The author disczmed the various explanations which 
have been offered. Insc ing an origin for the dry valleys 
and Coombe rock, he consmiers that the and flora, both at 
Fisherton and Bovey Trecey, point to a great degree of cold, 
from 20° to 30° lower than what now prevails in the South of 
England. e ground would thus be frozen to the depth of 
several hundred feet, and the dramage system of the chalk 
entirely modified. There would be no und circulation. 
The summer rains would immediately run off any st slope, 
oftgn in violent torrenta These grould tear up the layer of 
rubble already loosened by the frost, ing down mases of 
unthawed chalk too rapidly for solvents to have much effect. 
No Coombe rock is found in valleys that have a greater alope 
than IOO fget per mile. There is no need of excessive ram- 
fall; it might have been a dry period corresponding to that of 
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the loess, If the time had not been short, all soft rocks in the 
South af England wanld have been ed down to one gent! 
und surface liko the plains of ia and Siberia. 8 
tundra-conditions may have occurred more than once.—Probable 
amount -of former glaclation of Norway, as demonstrated by 
the present condifton, of rocks upon and near the western coast, 
by Mr. W. F. Stanley. d 


Mathematical Soclety, March 1o0.—Sir James Cockle, 
F.R.S., President, in the chair.—The following communications 
.wero made:—A metrical perty of plane curves, by R. 
Lachlan.—Note on the Welerstrass functions, by Mr. A. G. 
Gieenhill.—Second paper on the change of the independent 
variable ; with applications to some functions of the reciprocant 
kind, by C. Leudesdorf.—A note on knots by Mr. A. B. 
Kempe, F.R S. 


Chemical Society, March 3.—Dr. Hugo Muller, F.R S., 
Piesident, in the chair.— The following papers were 
Tartaric and racemic acids and the magnetic rotatory power of 
thetr ethyl salts, by Dr. W. H. Perkin, F. R. S.—Anhydracetone- 
benzil, by Mr. Francis R. Japp, F.R.S., and Mr. Cosmo Innes 
Burton.—Condensation com of benzil with ketones, by 


p 


tho same. tution of g Mr. Francis R. Japp, 
F.R S., and . E. hare va t a ae yornline _ and 
methyldiphenylg e J Mr. Find; R APP F.R.S.— 
Dehydracetic a Dr. W. H. Perkin, Jun.— colouring- 


matter of Dresera eri, by Prot. E. H. Rennie.—Further 
notes on the di-halold derivatives of thiocarbamide, by Dr. 
George McGowan. 


Anthropological Institute, March 8.—Mr. Francis Galton’ 
F.R S., President, in fhe chair. —Mr. A. L. Lewis read sps 
on stone okcles near Aberdeen. In this paper Mr. 
descfibed in detail two circles near Dyce and Portlethen 

vely, and drew particular attention to the fact that they 
er in two important particulars from the circles of Southern 
Britain, In former papers on stone circles the author had 
insisted on the presence of a special reference to the north-east, 
icy dra citare e ae cheese AE 
They are distinguish the southern circles 
existence of an oblong stone flanked by two upright stones, 
which is indeed thetr principal feature, and which exists nowhere 
in the Aberdeen me whero I ix almost univ 
Mr. is regarded the Aberdeen circles as having more affinity 
to the “ giant» graves” found in the north of Ireland, than to 
th: E circles to which it has always been sooght to ally 
then.—The followmg papers were also read :— lithic 
, implements from the drift vels of the Singrauli Basin, South 
Mirmpore, by Mr. J. Cockburn.—Stone implements from 
Perak, by Mr. Abraham Hale. 


Entomological Society, March 2. —Dr. D. Sharp, President, 
in the chair.—Mr. Slater exhibited, with the object of sho 
the effect of food in causing variation in Lepidoptera, two - 
mens of Arciia ca, one] which was from a larva fed on 
lime-leaves, and other from & larva fed on low plants, the 
ordinary pabulum of the species. —Capt. FL J. Elwes exhibited 
a large number of Lepidoptera-Heterocera, caught by him at 


cling, in Sikkim, at an elevation of 7000 feet, on the night 
of August 4, 1886, between 9 p.m. and 1 a.m. e specimens 
exhibited ted upw of 120 species, bel to 
Bomby, Nocne, Geometrie, Cram &c., any cha Tice 


were belleved to be undescribed. Capt. Elwes stated that Mr. 
A. R Wallace's observations on the conditions most favourable 
for collecting moths in the tropics were fally confirmed by his 
own experience difffhz four months! collecting in Sikkim the 
Khbasias, The conditions referred to were a dark wet-night in 
the rainy season ; a situation com ing & large extent of 
forest and uncultivated d;andaw ed veranda with 
werful lamps in it. He also made some remarks on the Khasia 
the southern slopes of which he believed to be the true habitat 
of the er part of those insects described many years ago by 
Prof Westwood and others as coming from Sylhet. A discussion 
ensued, in which Mr. McLachan, Dr. Sharp, Mr. Champlon, Mr. 
Kirby, and others took part. —The Rev, W. W. Fowler exhibited 
& speci of Catkermtecerus secitis, taken at Sandown, Isle of 
' Wight. —Mr. S. Stevens exhibited ens of Catkerpriecerss 


maritimus and Platytarrsehirtur,. —Mr, F. Grut seid he was re- 
quested by M. Péringuey, of Town, to announce thit the 
pter mas ona mon ofthe genus HigsorrAjerus, and 
that he 


d glad to geceve specimens and other assistance 


ments here 


from British entomologistz.—Mw Gervase F. Mathew, RN., 
communicated a paper entitled “ D of new of 
Rhopalocera from the Solomon "—Mr, G. T. Baker 
communicated the following papers: ‘‘ Description of a new 
species of the Lepido us genus Cerama, together with a fow 
notes on the genus”; and “‘ Description of a new genus.of 
Rhopalocera allied to Thala.” 


Institution of Civil .Engineers, February 22.—Mr. 
Edward Woods, President, in the cha A paper Was read on 
irrigation in Lower Egypt, by Mr. William cocks. e ° 

I.—Mr. Edward “Woods, President, in the chair. —A 

per was read on dredging-opéritioas and appliances, 
2 Mr. John James We ; e author described the objects 
for which i 


March 15. —Mr. Edward Woods, President, in the chair. —A 

paper wa read onthe treatment of gun-steel, by Colonel 
y Maitland, R.A. 

> PARIS 

Academy of Sciences, Maich 14.—M. Janssen, President, 
in the charr.—Reply to M. Honreau’s additional note, by M. 
Leewy. Jt is argued that M. Houreau’s mistake lies in tho 
Kup proceder -him th. 1875, -which -is ically 
that of a sextant with opening. The principle of the 
sextent is based on the combination of two mirrors, which in 
virtue of known optical conditions must give it an undoubted 


superiority over M. Houzeau's apparatus, which is provided with 
anly one mirror.—On a problem to the theory of minima 
nihoa M. Gaston Darbour. To the different solutions 
of the problem given in vol. cH. of the Compeu rendus (1886), 
is here added another which rests on a new ess of 
minima ic aces proposed in en important Ribeu- 


Colladon’s note of March 7, by M. H. Faye, The deals 
ton, bers 3 


middle term between the extreme views . Faye and his 
opponente- On the artificial production of the riy, 

Some remarks. are presented on the two processes 
elaborated by MM. Fremy Feil in connexion with the 
recent death of M. Fei A M Nd 
has since been brought to great perfection co-operation 
of M. Verneul A paper followed, by MM. Fremy and 
Verneail, on the action of the} fluorides on alumina in con- 
nexion with the same sabject.— he small Ursus of 
Gargas, by M. Albert Canty. A description is given of this 
species of c&ve-best, a skeleton of which, made up with the 
bones of severkl individuals, has just been mounted in the new 
room for i ens in the Natural 
| eee Lem 
quake of February 23, by M. F. Fouqué. An account is given 
of the vibrations recorded at the Observatories of Lisbon, 
Withelmshafen, and Seville; the general conclusion being that 
the magnetic disturbances were not the cause, but rather the 
effect, of the shock. —Report on MM. Guyon and Simart’s 
memoir on the development of naval geometry as applied to the 

estion of the stability of vessels, by the Commissioners, MM. 
Phillips, Sm Sayan, and de Jonquiéres. The ieport speaks 
favourably of MM. Gu and Simart’s studies, which greatly 
reduce the elaborate ations hitherto to be worka 
ot in Saen img questions of stability from the theoretical and 

ractical stand- —Experiments on the effects of the trans- 
Lr of blood into the heads of decapitated animals (second 
note), by MM. G, Hayem andG. Barrier. The experiments show 


that the time is limited to about ten seconds, ing which it is 
possible by transfusion of arterial blood to mom y revive the 
action of the sensor and motor cortical centres. —On a correlation 


between earthquakes and the declinations of the moon, by M. H. 
de Parville. A'systematic study of Imar and terrestial phenomena 


cont med for, # quarter of a cen leads the author to infer a 
distiyct relation een lunar d on and uakes, the 
general law being that the disturbances occur at the 


equilune, the lunistice, or exactly when thé am and moon have 
the same declination.—On the variations in the absorption- 
spectra of didymi by M. Henri Fresh experi- 
jbed confirm the previous conclusion of the 
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author ing the $f foreign sibstances in didyminm, 
as revealed by its on-pectra. Some of these bodies 
may possibly be diverse combinations of the same with another 


substance or with itself, such combimatiors Selng so stable that 
it has hitMerto been impossible to transform one into the other. 
—On the specific heat of a salt-solutian, by M. P. Duhem. The 
. method employed by the anthor to find the expression of the 
heat of solution is here shown to legd 21g» :o the expression of 
the specific heat of a salt-solntion.—On = standard pile, by M. 
Gouy. The anthor describes a convenient standard of electro 

. motor force, formed with ‘zinc, sulphate of zinc, mercury, and 
dioxide of mercury.—Researches on the application of 

force to the study of certain com produced in the solu- 
tions of tartaric acid, by M. D. 

of forming the manganites from the 
Rousseau. The metallic 
nengentios at a tompetatare ranging Toti 100 to 150 C., and 
as the law of here formala:ed is applicable to the 
compounds of the wholo series, it is proposed as a eral 
method for obtaining most of the metxilic es. —On the 
reticulated structure of the protoplasm o7 the by M. 


Fabre-Domergue. 
1 BERLIN 


Physiological Society, February 2=.—Prof. Monk ın the 
chair.—The President communicated erwo treatises sent, for 
on in the of the Society, by Prof. 

ecker, of Berne. In the first, Prof Kronecker had, in con- 
junction with Frinlein Popoff, examined the formation of serous 
oes fa the mteaa cant As reagents they made use of 
the hearts of frogs and tortoises, void sf blood, which were 
stimulated to contraction only when blood or a solution of serous 


albumen was them, bnt under every other albu- 
minous or e solution remained imactive. Stomachic peptone 
was in of n the heart. "When, however, the 


ee uses aeu api Mp er dc 
connected with the mesentery, then it acted on the beart in 


the same as did serous albumen. Marr peptone mai 
incapable, ei er of itself or after the stomach or 
the mtestine, a qi a by ex- 


Eme miim to fhe bert — to the air the peptone likewise 
e nutritiqns to the heart.—In the second treatise, containing 
n by Prof. Kronecker cnc Fráulein Rink, it was 
demonstrated that in peptone solution two kinds of Bacteria are 
Goel (ie popula Bactlies restituens, which trans- 
one into serous albumen, exactly in the same way 

mucous membrane of the stomach ; and Baciljus 
liquefied the alimentary gelatine and imparted 
Miis d eae exposed to 

sim of throm the heart. 


as did the 
virescens, whi 
ei bine coleunn 


the cross striped substance dh gea the contraction, 
while it was in the highest le tigt pil aoe apris 
P hetrern the ends of the 


Meteorological ye March 1.—Prof. von Bezold in 
the chair.—Dr. Kremser communicated the results of af in- 


ST feu Mero imde pur ee ture in 
Germany. V he understocd, in acco ce with 
Hann's definition, to be the difference between the mean tem- 


on two consecutive days. uS variatallty: was "omne 
Dr. Kremser (o aktan iti greita y in the mown- 
teins and in the eastern range slong the 
uxo P the bale ad N A su eden de 
maximum was in the Riesengebi 3*3 F., the minimum on 
the islands of the North See, 33. If the m means were 
arranged in irenologicsl: sea Te T was pre- 
sented an annual of temperature with a chief maximum in 
in June. Thes secabllty of tem 


Opm, yielded values ciffermg from those of the variability of 


XLI Yet the yearly fnarch ef varia- 
o Pres Oe Ot a ie s a ee 
o: variability of the daily means. The 
ps affecting an dual period of 
freu n observed in amounting to 
Tn Berlin, the greatest change to which the same 
period- was liable wes 24°97; in Munich lt was 30'6. A 
variability of 18° affecting a peri of twenty-four hours 
might be expected in the course of a year in the east and south, 
but along the North Sen cozst only in a period of three years. As 
the baih Dar the abore ei ctatona; Dt, had made use of 
the observations of ten years. 
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A UNIVERSITY FOR LONDON 


E have from time to time informed our readers of 
the progress made in the attempt to organise the 
capacities for teaching and learning in London into a 
more complete and more efficient shape. The movement 
is most natural and admirable. What we have desired 
is to warn those interested in it not to lose sight of the 
full result obtainable while -busied in their attempts to 
remove a particular grievance or further a particular 
interest. Each constituent of the future University—the 
Colleges and professional schools, the teachers and the 
students, the medical corporations, and the Senate and 
Convocation of the existing University of London—each is 
indispensable. Any one of these can block the way for 
the rest Together they make up amply sufficient 
elements for the foundation desired, and this foundation 
would not be strengthened, but weakened, by attempts 
(which can never be realised) to bring in such hetero- 
geneous elements as the British Museum or the Royal 
Society, the  Ggyernment technical schools or the 
Corporation of the City and its Companies. 

*The present state of affairs is, we believe, pretty much 
as follows. The Convocation of the present University, 
in which the first efforts towards its reform began some 
six or seven years ago, rejected a scheme presented to it 
by a Committee of forty of its most distinguished members, 
of which Lord Justice Fry was the chairman. Among 
them were the present Home. Secretary, the President 
of the Royal Collgge af Surgeons, Mr. Justice Wills, Sir 
Joseph Lister, Dr. Wilks, Prof. Michael Foster, Dr. 
Bristowe, Mr. Power, Mr. Howse, Dr. Ord, Prof. Unwin, 
Mr. Thiselton Dyer, Mr. Anstie, Prof. Carey Foster, 
the Rev. Dr. Dale, and Mr. Corens-Hardy. A second 
and much smaller Committee was then constructed by 
Mr. (now SirPhilip) Magnus, who had taken the lead in 
opposing some of the provisions of the previous scheme, 
and this Committee brought up, on report, a second and 
modified plan of reform, which passed Convocation last 
May, not without opposition, but by substantial majorities 
and with only minor alterations. This second Committee 
laid the amended scheme before the Senate and remain 
in charge of it Meantime the Senate hat! appointed a 
Committee of its own members, who have for several 
months been elaborating & scheme of their own, who 
haye already conferred both with the Committee of Convo- 
cation and with one appointed by the Teaching University 
Ass8ciation, dnd who have now presented their Report to 
the Senate. Some opportune vacancies, which occurred 
in the latter body during the last two or three years, have 
led to the presence of Lord Justice Fry himself, and of 
Dr. Wilks, Dr. Pye Smith, and Prof Carey Foster. It 
seems probable that a scheme of reform will be accepted 
both by Senate and Convocation, which will go as far as 
most who are sanguine could expect, and farther than 
most who are timid wilf approve. The Convocatior pf 
graduates will gain [nore direct representation, and the 
teachers of the Colleges which send up men*for the 
University degrees will probably be also directly re- 
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presented on the Senate. | But a more importgnt im- 
provement, one that would useful even if the Senate 
were to remain exactly. as it is, will almost certainly be 
the institution of Boards of Studies, which will represent 
the teachers and probably the examiners in each Faculty, 
much like the standing Committees which sit under the 
same name at Orfo The general body of teachers 
which would elect these Boards would include provincial 
as well as London Professors, and would more of less 
correspond to the Congregation of Oxford, but it would 
probably seldam meet, except for the purpose of election 
of the representative Bolrds of Studies. 

The Association for Promoting a Teaching University 
held a general meeting several weeks ago, and admirable 
speeches were made, especially those of Mr. Marshall 
and Mr. Bryce, but it lacked the enthusiasm given by 
numbers. After communicating with the principal 
London Colleges and Medical Schools, the Council of 
the Association propose to apply either to the Crown 
or to Parliament, probably with the object of securing a 
Royal “Commission, on the whole ‘question. 

University College, after coquetting with the Victoria 
University (which has apparently not welcomed with great 
warmth the proposal of accepting so large and distant a 
Society as its daughter), is now engaged in direct nego- 
tiations with King’s College, with a view to agreement 
upon a common plan of action. This 1s a prudent course, 
for if the reform of the University of Londow shpuld prove 
unattainable or jnadequate, the two chief Colleges, by 
acting together, would be far more likely to obtain the 
privileges which they then would rightly seek. . 

Meantime the great medical corporations have become 
tired of waiting. They represent the most urgent griev- 
ance, and are fully justified in pressing for its redress, 
They appear likely to ask for power to grant degrees te 
their own liceatiates, though under what authority and on 
what terms, either of examination or of residgnce, they 
haye not yet determined. They have the advantage of 
practically undivided counsels, of knowing what they want, 
and of having an indisputable cause of complaint. They 
are naturally füpported by the whole influence of the 
medical schools of London, and it adds not a little to the 
complexity of the situation that those connected with 
University and King's Colleges prefer to throw in their 
lot with the other professional schools rather than to 
hold aloof and unite with the other Faculties gf their 
own Colleges. 

Of the several bodies concerned, it 15 possible that 
the Senate, or at least the Convocatign, of the exist- 
ing University may fear that the just value of its degrees, 
attained by fifty years’ efforts, will be compromised by 
allowing teachers to have a voice upon the Senate. But 
acy must seo that if the University is forsaken by its two 
most important London Colleges after the secession of its 
only important provincial one (Owens College), and if 
the medical schools of London, which have supplied 
nine-tenths of its graduates in that Faculty, also forsake it, 
its position will be untenable. Even if it were suffered to’ 
exist as a degree-conferring machine for unattached and 
imperfectly-taught students all over the kingdon, it would 
become what its worst enemies have called it, a mere 
‘Government Board, and could scarcely keep the title of a 
University, still less of the University*of London, when it © 
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had beeg stripped (or rather had stripped itself) of both 
characters. Moreover, Convocation would lose all im- 
portance, and could not possibly retain the only powers it 
at present possesses, of nominating certaih members of 
the Senate and accepting new charters. The Senate 
would db its sole work, of choosing exam ners and revising 
their lists, as a small body of salaried Gavernment officials 
(probably in South Kensington), and no claim would 
remain fer the unconnected waifs and strays who passed 
the examinations to take any part in the matter. No 
charters would be requisite, nor any apparatus of library 
or Senate House, laboratory or féctures. In fact all the 
efforts of the past twenty years would be thrown away. 

Nevertheless, if the two original Colleges of the Uni- 
versity secede, they will; find the name, the prescription 
and the influence of the Senate too strong for them to, 
wrest its powers from the present holders. 

The medical corporations have far nore influence and 
far stronger grounds; for the three o- four strongest of 
thém are organised as complete Colleges in their own 
Faculty, and give a mbre academic training tò their 
students in medicine than either Unversity or King’s 
College does to students in arts, science, or laws, They 
might, perhaps, succeed in gaining power to grant degrees 
where thé others failed, but this could caly be by showing 
that no reasonable concessions were -nade to their just 
demands by the existing University. 

Hence jt will be seen that the present University of 

London, its two original Colleges, aad the principal 
medical schools, have each of them the power of check- 
ing, if not of checkmating, each othezs plans. Even if 
they agreed to urge their several objects without opposi- 
tion to each other, the result would be three Universities 
existing together in London. One would have become a 
fnere examining Government Board; another would con- 
sist of two ill-endowed and illonsortei Colleges, without 
residence, with slender endowments, and compelled to 
extend their proper functions by attempting the instguc- 
tion of partial studerits; the third would be a combina- 
tion of two large professional corporatons with Colleges 
in one faculty only, two or three well eqhipped, several 
very poorly furnished, and all of necessity rivals, scattered 
over the country, none of them endo.ved, and only able 
by the tetms of their existence to give a second-rate 
degree. 
* "What hope would there be of any one of these three 
so-called Universities even apprommating to what a Uni- 
versity of London should be? aca would be strong 
enough to prevent the others succeed-ng ; none would be 
strong enough to absorb its rivals. Meanwhile the higher 
education would deteriorate rather than improve, endow- 
ments would be indefinitely postponed, and the prospects 
of the University laboratories, museums, and libraries oF 
London sending out worthy contributions to the progress 
of human knowledge would become roor indeed. 

When the several séparate movements now .in pro- 
gress dre checkéd by the necessity of obtaining the sanc- 
tion if not the support of Government, we may hope 
that broader views will be taken cf what is best for 
the community, and more sober views of what is practit- 
ally attainablé. BeHeving in the public spirit and the 
good, serise of our countrymen, we have little fear but 
that, with patience “and mutual concessions, a combined 
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result will be obtained waich will benefit all the parties 
to the new confederation, and promote the only integests 
with which this journal is concerned—the natonal 
interests of learning ani of science. 





A JUNIOR COURSE OF PRACTICAL ZOOLOGY 
A Jwrior Courts of Practical Zoology. By A. Milnes 
Mershall, M.D., D.Sc, M.A., F.R.S., Professor in the 
Victoria University, assisted by C. Herbert Hurst. 

(London : Smith, Elder, and Co., 1887.) 

OTICE will be foand in the columns of this journal 

(voL xxxiii. p. 222) of the second edition of a small ' 

laboratory hand-book by the senior author of the abóv&- 
named work, entitled “The Frog; an Introduction to 
Anatomy and Histology.” In the preface to that we 
read: * The second instalment of the work, containing 
directions for the examination and dissection of a number 
of animals chosen as types of thé principalezoological 
groups, is in active preparation, and will be published 
shortly." The author further acknowledges “valuable 
help from Mr. C. H. E urst, Assistant Lecturer in Zoology 
in the College.” Mr. Hurst now appears as junior author, 
and, although the work ere under review differs in some 
important respects from its predecessgr above referred 
to, we presume that ir is the promised *' second instal- 
ment.” D 

The volume opens with an introduction, confined to 
the consideration of practical hints as to methods of 
working and manipulation ; then follow fifteen chapters, 
each devotéd to some ane type of organisation, and the 
whole closes with an appendix, dealing with the uses and 
methods of preparation of reagents. We have, in all, a 
most successful and important book ofe421 pages. 

The wark is largely akin, in its more salient features, 
to many of its predecessors ; bat it stands alone in respect 
of certain methods of treatment, to which we shall refer 
duly. Thick type has been employed throughout for the 
various headings, anc the authors adopt the plan, intro- 
duced in the aforenzmed smaller work, of'printing the 
directions for disseciaon in italics. In dealing with the 
complicatións of the rertebrate skeleton, they have availed 
themselves of the printers art, by way of restricting 
descriptions of homologous sets of elements to corre- 
sponding and distinc: types. 

The introduction is a model of perspicuity, and sso 
well set as to render :t impossible for the veriest tyro to 
obtain anything but ull benefit therefrom. The advice 
given is sound in the extreme, and such as could only 
have embodied the results of a long and well-tried expe- 
rience, The directions for injecting blggd-vessels, are, 
perhaps, a little too slaborate, being worthy of the pri- 
parateur’s art, rather than of the ordinary beginner; 
this, however, is a small defect on the right side. We note 
that under the section on microscopical examihation all 
reference to the micrometer has been omitted. Direc- 
tions for measuring objects under observation should 
certainly be added to tbe next edition. 

The several chapters into which the book is subdivided 
difrer most conspicnously from those of certain earlier 
works in the fact that the more general statements made 
are di throughoct the whtle, except so far as they 


| Berve to dêfine an animal under consideration, or to set 
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forth the predominant characters of a given system of 
part® The chapters on Protozoa and the Leech may 
be consulted as fair examples. In the latter, advantage 
is taken of this method to force upon the student, some- 
what prematurely, the fact that (p. 36) “the segmental 
arrangement affects in a marked manner the nervous, 
excretory, and reproductive systems, and, to a less degree, 
the circulatory and digestive organs,” and the deduction 
that “it appears to result from a definite arrangement of 
parts which, in the ancestors of the leeches, were scat- 
tered irregularly through the body, much as in Fasctola” 
(dealt with in the previous chapter). 

By way of contrast with its predecessor on the Frog, 
this volume is shorn of much that is histological In 
the earlier work a special feature was made of this 
branch, but here it by no means receives that amount of 
attention which its importance demands. A start in this 
direction might well be pade with the lung-structure of 
the bird and mammal, especially in view of the statement 
made (p. 389) concerning the mechanism of respiration in 
the former. 

The detailed descriptions of the various animals chosen 
are, for the most part, exceedingly well rendered. A 
slight ambiguity has crept in in one or two places, and 
the descriptions of the vascular systems of the mussel 
and snail*might well be amplified. 

No portions of the descriptive text stand more in need 
of revision than those relating to the digestive glands. 
These are,in Anodon, Helix, Astacus, and Amphioxus, 
designated under the old term “liver.” A certain amount 
of justification is forthcoming in the last-named case, in 
view of its blood-supply; but in the three first-named 
the striking results of recent research, which call for no 
comment here, ought at least to be suggested in the term 
“digestive gland” or “hepato-pancreas.” While we 
would see, thus, the substitution of a modern term 
for, one well-nigh obsolete, we would desire the with- 
drawal of the terms “kidney” and “ureter” as applied 
to the excretory organs of the Invertebrata. In the case 
of the mussel, in which a portion of that which our 
authors term “ureter,” is glandular and secretory, the 
` terminology as restricted by them becomes misleading. 

Conspicuous among the novelties offered us are certain 
words new to students’ books. The volume is fully up to 
date, and its authors are to be congratulated on having 
seduce the first book for students in the language, 
which describes the receptaculum ovorum of the worm. 
As regards pure nomenclature, it is worthy of note that 
they have embodied, in describing the pterylosis of the 
bird's wing (p. 386), that introduced by Prof. Flower so 
recently as Fe®ruary 1886, in a lecture delivered at 
the Royal Institution ; and necessitated by the splendid 
work in which he is being assisted by Mr. R. S. Wray. 
(The description of the barbules on the same page is in 
error.) 

In dealing with the appendages of the insect, the 
nomenclature customarily applied to the crustacean limb 
is utilised. To this extension we heartily assent. On 
turning to the crustacean itself, we meet with an innova. 
tion far less deserving of support. Our authors, fai 
to precedent, reduce tfe body of the decapod crustacean 
to twenty segments; but in so doing they digcard the 
ophthalmic somite of their seniors, and press the telson 
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into the service. This inftoduces a serious difficulty 
when the nervous system is taken into consideration, and 
a still more formidable one as concerns the homology of 
the eye-stalk. That is passed over in cdmparative 
silence, and, although we are not told so in as many 
words, it is clear that they regard it as in no way serially 
homologous with the appendages. The condition of the 
visual organ in the lower Crustacea and other,arthro- 
pods, taken in conjunttion with the facts adduced by 
Brandt and others in the morphology of the insect's eye; 
render it probable that the above view may turn out to 
be correct. Nor must it be forgotten that Boas has 
challenged (Morpholog. Jakrbtich, vol. viii.) the accepted 
interpretations of the antennule. There are, however, 
two sides to this question, and it is important to observe 
that M. Alphonse Milne-Edwards has recently described 
a decapod (PaZnurus penicillatus, Comptes rendus, vol. 
lix, 1864), in which one ophthalmite was for the most 
part multiarticulate and antenniform. This remarkable 
fact is the more striking in view of the reversion to the 
antenniform type ofcertain post-oral appendages, seen-in 
Mastgopus and Apseudes among the Crustacea, and so 
well known in the scorpion-spiders ; whatever may be its 
precise significance, it is clear that the question of 
general homology of the eye-stalk, with which we are 
here especially concerned, is far from settled. The 
introduction of so sweeping a change into,a book for 
juniors without due comment is, under ,thes£ ci 





d circum- 
stances, a false step, especially when it is considered that 
the precise converse is stated in all other books current. 
Equally unjustifiable, in that it affects another debat- 
able question, is the statement (p. 379) that the bird’s 
pre-pubic process corresponds to the pubis of mammals. 
Clear proof of this is not forthcoming. The student's, 
hand-book is not the place for such dogmatisms: if 
asserted, they should be well qualified, and put as 


-alternatives. 


TRe retention of the old nomenclature for the bird's 
air-sacs, with its atrocious “‘ Z&eracic" element, is disap- 
pointing ; the substitution (p. 220) of “ pericardio-cat/oziic ” 
for the well-tried pericardio-peritoneal canal of th® fish is 
as misleading as it is misjudged; while that of “ cox- 
nective” for the time-honoured commissure is, on the 
whole, inadvisable. We live in a word-mongering age. 
New terms which do not mark a turning-point in advance, . 
or at least the era of a new discovery, are stumbling- 
blocks, unless introduced by way of replacing irrelevant 
or absolutely fantastic pfecursors. Such is not the case 
with those here under consideration. Our position is 
somewhat that of the port-bound crew, in dread of being 
stranded on their own beef-bones. 
piensen has been already direcled to the diffusion 

the more general matter throughout the text. 
This has been effected very successfully, and in well- 
chosen language deserving of the gieatest praise; but 
we dissent from the method adopted. It will be generally 
admitted that Huxley and Martin's * Elementary Biology" 
dissipated for students of the subject, once and for ever, 
the, subtle “cram”; and subsequent writers working 
along similar lines have, as Was to begxpected, attempted 
to improve upon the plan therein created, each after his 
own lights. Messrs. Marshall and Hust have aimed at 


producing a werk which they hope * may meet the wants 
` * s 
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of those who desire to obtfin a praccical acquaintance 
with the elements of animal morphology, and who find 
the existing manuals insufficient for their purpose." It 
is to be afsumed that they have been especially mindful 
of the needs of their own College, aut the work also 
covers most of the requirements fc the elementary 
examinations of other schools} and we presume the 
authors would wish it a general circulation among pure 
devotees. This said, we proceed to inquire into the 
method of treatment, and find with much regret that, at 
the outset, such deductions af are ixcorparated in the 
text*almost invariably precede the description of those 
facts upon which they are based. For example: on 
p. 141, the alimentary canal of the crayfish—itself com- 
plicated—is ushered in with the words that it is “a tube 
running in a nearly straight line fram mouth to anus. 
Of this tube, the middle portion, or mesenteron, which is 
very short, is alone formed from the primitive alimentary 
tract of the embryo, and the ‘liver’ #s an outgrowth of 
it. The stomatodsum, or anterior p-rtion of tle canal 
and the proctodzum, or hind Ba S which together 
form almost the whole length of the canal, are both 
formed by invagination of the exte-nal surface of the 
body; and both have a chitinous lining which is con- 
tinuous, at the mouth and anus respectively, with the 
chitinous external covering of the body.” Then follows 
the detailed description. Again, the podical plates of 
the insect aretwice mentioned before „the student is told 
how to find them. The tympano-Eustachian passage of 
the bird is (p. 414) similarly treated; and here the 
generalisation given should, if introduced at all, have 
been rather inserted when dealing with the mammal, on 
the supposition that, as can hardly be doubted, the 
authors would have the student work over the animals in 
the order of presentation. “{n such cases gs the dogfish 
skeleton (p. 198), the limbs of the mammal and bird 
(pp. 287 and 376), and the enumer=tion of the differ- 
ences between Amphioxus and the higher Vertebrata 
(p. 168), the system is tolerable, by way of clearing the 
ground and exciting interest. Whenp however, 4s in 
the first-cited instance, the crowning triumph of the 
students labour is thus anticipated and his reward 
forestalled, deduction on reflection upon his work falls 
flat, and one of the chief aims af the whole system is 
- dost. „This, to our thinking, constitutes the gravest defect 
in this valuable work. 

In describing the rabbit's liver (pp. 306-7), the ‘lobes 
are rightly enumerated, but thé student is not informed 
upon what grounds the customary nomenclature is 
adopted. In this, and one or two other instances, 
explanatory are needed, but not given. 

The illustrations are excellent, redecting the greajgst 
credit upon all concerned, and artistic merit such as that 
of Fig. 28 cannot fail to strike the reader. Fig. 27 is un- 
necessarily complicated, too much heving been attempted. 
The beautiful new figures of Amphioxus are especially 
deserving of praise; but more af -hem are wanted, in 
order to do justice to the excellent d=scription which they 
illustrate. Comparison of this chaster with that onthe 
liver-fluke calls for ghis increase in namber, in view of the 

_Telative chances of the student’s procuring specimens. 

Being mindfu? of the difficulties of preservation of 


Amphuiofus, it is to be regretted thar. while full directions | 


are given for cutting sections, those for ppeservation, 
which have led up to the splendid results incorporafed in 
this work, should have been omitted. This, the more so, 
as the animalis to be obtained in the Channel Islands, 
and is therefore within reach of the tate student (a 
fact which should be mentioned in the text). 

In dealing with the higher vertebrates, the authors follow 
one of their predecessors in first describing the skeleton. 
We doubt the advantages of this system, especially as in 
this work we have an “almost entire omission" of.the 
muscular system, held to be “ of subordinate educational 
value." The book, taken as a whole, is highly welcome 
and most admirable. It is provided with an exceedingly 
good index, and presented in a form demanding our 
sincere thanks alike to authors, printers, and publishers. 
Taking it, in conjunction with its predecessors, into 
account, we have to congratulate the student of zoology 
upon his accessions. This volume yields ample return 
for the immense labour which its authors have bestowed 
upon it; it is well worthy of the school which they repre- 
sent, and of its prototype above named. 

It is significant that the only typographical errors 
which we have detected should be the occasional absence 
ofiandr. This fact might repay a careful research at 
the hands of the prirzer. * : 

The authors state in their preface that ^ corrections or 
suggestions from those who use the book will be very 
gratefully received.” Having dealt above with the more 
important matters which occur to us, we append com- 
ments on some of the more obvious among those of wholly 
minor importanre, noted in perusing the volume. 

Before proceeding to do this, we wish to call attention to 
two matters of exceptional nore : the the respiratory 
folds of the lining membrane of the fish's mouth; the 
second, the attachment of the styloid element of the 
rabbits hyoid-arch to the paramastoid process. It is 
indeed remarkable, seeing that these structures are of 
such common occurrence, and that they have been pre- 
sented to every natice student of recent years, that there 
is not yet a text-book in the language, or out of it for the 
matter of that, in which they are described. This is the 
more surprising in tne case of the respiratory folds, in 
consideration of their general development among the 
gnathostomatous fishes. E 

The Hydra. We cannot accept the description of the 
supporting lamella zs the “mesoderm”; it is misleading 
if not erroneous 

The Leech. The is no mention of the intermediary 
nerve. 

The Earthworm. The description of the histology of 
the nervous system needs amplification ially £s con- 
cerns the distributica of the nerve-cells, by way of bringing 
out the nature of comparison with the other types. e 
account given of tie blood-vessels is incomplete; the 
sub-intestinal trunk (described by Horst, JViederlasu. 
Tidschr. vol xxxvii, and others) is not mentioned, that 
term being applied: in error, to the supra-neural vessel. 

We strongly dissent from the description given of the 
cesophageal glands. Further investigation 1$ necessary 
before we can accept theig subdivision into the two 
categories here proposed. By our contemporaries, as by 
ourselves, m variation has been observed in their 
number and relationships, and we have seen examples in 
which all contained calciferous concretions and opened 
into the gut. E 
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The Edible Snail, In describing the liver, the terms 
left apd right have been transposed. Mention’ should be 
made of the salient features, in structure and distribution, 
of the teeth of the radula. 

The L . To the description of the sed ex- 
cretory canals of Lankester (p. 178) there Should added 
that of the much more likely one of Hatschek (Zoo/. 
Ansager, vol. vii.) We accept the senior author's views 
on oviposition, but Quatrefages' observation should have 
been mentioned unless finally disproved. 

The Dogfish. The remarks on ossification 
erroneous. The statement (p. 211) that the 
lages probably * belong to the same cat as the extra- 
branchials” is unfo in view of Dohrn's discovery 
that the latter are displaced rays of the gill-septum. 

Inedescribing the relative positions of the roots of the 
spinal nerves (p. 252) the terms dorsal and ventral have 
been transposed. The description is irreconcilable with 


Fig. 36. 

Rabbit. The description of the shoulder-girdle 
needs revision, with to the coracoid element and 
the relationgof the claviole. The statements concerning 
the morphological value of the pisiform would be better 
free of bias, in view of the tendency of current research. 


In describing the pelvic girdle, mention of the cotyloid 


194) are 
ial carti- 


bone has been omitted, and consequent! the 
statement that the pubis forms a portion of the acetabulum 
c£ Parker, P.Z.S., 1882 ; also Leche and Kra Internat, 
ourn. of Anat. and glist, vols. i and ii) The Eustachian 
cartilage is d of note. 
The x esses lem of the membrane 
of the stomach and base of the rectum need description. 


The duct of the infra-orbital gland is insufficiently noted ; 
the Seen ion of the caecum needs revision. It is.inter- 

d that the authors have not discovered the 
ducts of the rectal glands. 

The statement explanatory of the uterus masculinus 
must be withdrawn or considerably modified, in face of 
Kolliker’s belief that itis a derivative Jof the Wolffian ducts 
(* Entwickel ,” and edition, p. 981). Its struc- 
tural features and relationships are much more intelligible 
on this view. 

The description of the fifth ventricle needs modifica- 
tion, and that of the spiral valve of the portal vein might 
well be inserted (Hn Sitsb. Akad. Wien, 1879). 

The Fowl igeon, Note of the more xe p 
mann of rs as also of the larynx of 

vantageously be added. 

The v ur of the olfactory lobe is not mentioned, 
either in the bird or rabbit, 


In conclusion, we would wish to draw attention to the 
satisfactory manner in which the authors have apportioned 
the geveral chapters of this successful volume in accord- 
ance with their respective value—no light tas? of its kind. 
The thoroughness of the book is one of-its most striking 
features. G. B. H. 





EMBRYOGEMY OF THE ANTHROPOID APES 
Recherches Anatouiques et Esubryologiques sur les Singes 
Anthropoides. By J. Deniker. (Paris, 1886.) 
"qs work was presented to the Faculty of Science of 
Paris as a thesis for the degree of Doctor of 
Natural Science, and was approved of by it as sufficiently 
meritorious to warrant the bestowal of that degree on the 
author. It consists essentially of a comparison of the, 
foetus of the gorilla and of fhe gibbon with that of man,’ 
and also with young and adult anthropoids. 
The embryogeny of theanthropoid apes, notwithstanding 
the great interest which it presents, is unfortunat®ly little 


- ° 

known, probably owing to jhe difficultieS of obtaining 
embryo specimens. The author has therefore done well 
to utilise the opportunity which presented itself to further 
our knowledge of the subject, by publishing the descriptive 
anatomy of the foetus of the gorilla and the gibbon which 
he has had the opportunity of studying. His account 
of the anatomy of these specimens is rendered more 
valuable by the comparison he has made between them 
and the human embryo, and between them and the adult 
animals of their respective species. 

The work begins by a cgreful description of the external 
characters of the embryo gorilla and gibbon : the attitude, 
external form, coloration, and integumentary characters are 
respectively detailed with much care. The placenta and 
foetal membranes were fortunately preserved with the fœtus 
of the gibbon, and their characters are described and 
figured, but unfortunately these parts were not obtained 
with the young gorilla, and so could not be described. 
A résumé is given of the observations of Owen, Huxley, 
Turner, and others on the placentation of apes and 
monkeys. The next,section contdins an account of the 
weight and dimensions of the various parts of the body of 
the respective fætûs. Of the former little can be said 
on specimens preserved in alcohol, but the dimensions of 
the entire body, the head, trunk, and extremities, are 
carefully detailed in a tabular form, with the correspond- 
ing measurements in the human foetus at the fourth and 
fifth month, and of the adolescent gorilla. A second table 
shows the relatione which the dimensions ef the several 
parts bear to the length of the body, and a third table 
those between the trunk and the extremities, and between 
the different segments of the latter. These tables show 
several interesting points in regard to the proportions 
which the various parts of the body bear to one another 
in the course of development. | During the second half of 
intra-uterine life the upper extremity in the anthropoids is 
much shorter in relation to the length of the trunk than 
in thg adult, and the same relation holds good with 
respect to the length of the fore-arm as compared with that 
ofthe upper arm. In the human fcetus of the same age, 
on the othere hand, the upper extremity presents glmost 
the same proportions that it does in the adult. The rela- 
tive length of the superior extremity as compared with 
that of the inferior changes likewise considerably in the 
course of development. Thus in man during the earlier 
stages of embryonic life the lengths of both extremities are* 
almost equal, but in the anthropoid apes, at an early 
'period even, the length of the superior mb exceeds that 
of the inferior. 

The skeleton of the fœtus is next doped with that 
of the adult anthropoids In treating this part of the 
body the author naturally devotes considerable attention 
to ¢he various parts of the skull, and has drawn up several 
valuable tables of its measurements in the fœtus and 
adult. The second chapter on the skeleton is devoted to 
a description of the vertebral column, and the limb 
bones; while the third treats of the dimensions of the 
individual bones. The points of ossification of the skull 
are found to be the same in man and the anthropoid 
morfkeys, but the rate of ¿their development in the 
monkeys in many important respect? differs from what 
obtains in man. In general it may be, stated that the 
frontal region gesihes more rapidly, whereas the gccipital 
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and patro-mastoid regions otsify mcre slowly than in man. 
The cranial sections unite probably in the same order as 
in man, but generally at an earlier age, nevertheless there 
are certai exceptions to this which are pointed out. The 
brachycephaly of the skull of young anthropoids diminishes 
as age advances. Elongation af the facial part of the 
skull occurs much more rapidly than that of the antero- 
posterior diameter of the cranial part, until the eruption 
of the teeth. Passing on to theecsteological characters 
of the rest of the skeleton, we find that the points 
of ossification of the Borders of the vertebre in the 
fostwe of the anthropoids do not appear in the same 
order as in man, as they seem to form simultaneously 
in all “the regions of the verebral column. The 
points of ossification of the p'eurapophyses of the 
cervical and sacral vertebree appear later than in man. 

is is especially the case in the sacral region of the 
gibbon. The spinous processes of ths cervical vertebrae 
are shorter in the foetus and young gorilla than in the 
adult. In the former the sacrum is broader, the coccyx 
longer, and the sternum larger, thar? in the latter. The 
different segments of the upper and lower limbs, except 
the carpus, ossify more rapidly in the anthropoid monkeys 
than in man; the lower limb oasifies, however, more 
slowly than the upper. 

The muscular anatomy of the ycung and adult anthro- 
poids is fully described and compared, and presents many 
points of considerable interest. Contrary to the opinion of 
Bischoff, the ‘muscles of the face ere found by the author 
to be very distinct, not only in the adult but even in the 
foetal state. The arrangement of the muscles of the neck, 
fore-arm, leg, hand, and foot are Darticularly noteworthy, 
especially when compared with those in man. 

The encephalon of the foetal gocilla was found to weigh 
28 grammes, and equalled a sixteenth part of the entire 
weight of the body. In the foetus of both the gorilla and 
the gibBon the cerebellum is very 3mall, and is completely 
covered by the cerebium. The relative and ab*olute 
dimensions of the brain of the foetal gorilla correspond to 
those of the human foetus at the fi£h mogth, but in its con- 
voluti@éns it was equivalent to those of the Auman foetus 
at the sixth month, while the frontal lobe corresponds to 
that of a seven-months child. 

The heart of the foetal gorilla, though absolutely smaller 
. dban that of the human, is much greater in proportion to 
the sfte of the dnimal; it is also mare voluminous than 
that of the adult of the same species. x 

The form of the hyoid bone of the anthropoid apes 
resembles that*of man more nea-ly in the fcetus than in 
the adult. Its ossification takes place earlier than in man. 
The ventricles of the larynx of the fetal gorilla resemble 
those of man, and ‘are not continued into the laryngeal 
sacs. 

The'development of the dentary follicles of the gorilla 
and gibbon takes place earlier than in man. The 
eruption of the milk-teeth occurs in the same order as in 
man, except that in the gorilla tke teeth of the upper jaw 
appear before those of-the lower, that is to say, the reverse 
of what generally obtains in mar. The cæcal appendages 
increase relatively fo age inthe gorilla, while in man the 
contrary appears to be the rule. Thae spleen of the fcetal 
gorilla differs in orm from that of other anthropoids and 
from that of man, and fesembles more nearly the spleen 

n . 


ofa carnivore. The tiverof th» gorilla has the four-lobed 
type-orm common to the majority ef mammal#@ and 
in this respect differs from that of man and the other 
anthropoids. i 

The work concludes with a chapter on the general 
result of the author’s observations, in which he confirms 
the statement made several years ago by Hunley that the 
structural differences between man and the Primates 
which approach nearest to him are not greater than those 
which'exist between the latter and the other members of 
the order of the Primates. 





OUR BOOK SHELF à 
The Geographical and Geological Distribution of Animals. 

By Angelo Heilprin, Professor of Invertebrate Palæ- 

ontology at, and Curator-in-charge of, the Academy of 

Natural Science of Philadelphia. (London: Kegan 

Paul, Trench, & Co., 1887.) e è 
THE author of this 5»ok tells us that, while anxious to 
present to the studert a work of general reference, wherein 
the more salient features of the geography and geol 
of animal forms coud be sought after and readily found. 
he also wished to call attention to the more significant 
facts connected with the past and present distribution: of 
animal life, so as to lead to a correa conception of the 
relations of existin gere The need of such a work 
will be generally acznawledged, and, without doubt, this 
little volume:of some 400 peges does to a great extent 
supply the need; Eut it may be that the time has not 

uite arrived for tas appearance of a perfectly satis- 

ry work on tae subject Though the record of 
both geographical and geological distribution is a vast 
one, still there is a vast dea: more of the record yet to 
come, and the very pages of Prof. Heilprin's work show 
what immense additions to the facts,and the deductions 
drawn from. these gre based on thé as yet incomplete 
Ue of the -esults of the Challenger Expedition. 

hen the author has these results to rely on, we find a 
certainty of fact and a sureness of deduction which give 
confidence to a general reader or to a student. 

The volume consists of three parts. In the first part 
the distribution of animals throughout space is treated 
of ; in the second the succession of life, the faunas of the 
different geological periods, and the a ce and disap- 
pearance of species are dealt with; in the third the 
present and distribution of individual animal pop 
1s consid On the many still debatable points 
aurhor is always judicious, giving when necessary the 
opinions both for and against ; nor, as far as we have been 

e to ju does he fail to call attentión to difficfilties 
that surro many of the problems he has to refer to: 
In reference to the subject of the appearance of emer 
we observe that he regards the once burning question o 
the animal nature of ee ee 
negative researches of King. Rowney, Julien, and obius, 
the elaborate memoir of the last-named being conclusive. 

For the class of readers for whom this work is meant, 
a glossary of the technical terms employed would have 
been very useful Most of them can be learned on 
reference to original so but it would have been 
convenient to have them wi:hin the same cover. 


Life-Histories of Plants. By Prof. McAlpine. (London: 
Swan, Sonnenschein, Lowrey, & Co., 1887.) 

THIS book may be acti in a very few words. It 

Drofesses to give the essential features in the life-histories 

of a considerable number of The descriptions are 

extremely scanty, but in spiteof this, room has been found 

for many very doubtful statements. Thus we have Dodel- 


| Ports speculations as to the fertilisation of red seaweeds. 
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by the cy of small animals quoted as if they were 
wellastabifsbod facts (p.184). Chara is spoken of as “a 
sort of transition stage" between the red and brown sea- 
weeds 199). We fail to find any grounds for this 
extrao tement We are informed that in 
Selaginella “ rain or dew will settle in the hollow 
of the leaf, and help to float the zoosperms ; but in Pinus 
their dry and motion]ess representatives are more 

to the wind on the outer surface of the leaf” (p. 279). It 
would be difficult to frame a sentence more hopelessly 
inaccurate than this. 

The following passage from the introductory chapter is 
worth quoting: * Morphology by itself is thus seen to 
be a matter of mechanism, ing nothing higher than 
a combination of mechanical movements, harmonious in 
actibn and beautiful in execution ; but physiology, depend- 
ent on structure for the interpretation of the DienoHienR 
of life and the causes thereof, seeks to reveal the inner 
life as well as the outward expression of it? (p. 10). It 
will probably be new to most of us to learn that morpho- 
logy reveals movements at all, mechanical or otherwise. 

t p. 179" apogamy “and “ self-fertilisation ? are used 
as equivalent terms ; at p. 138 Spirogyra is said to produce 
sondia. and at p. 25 reproduction in Selaginella is said 
tous DAC means of a true seed. 

e have only cited a few examples of tive 
but throughout the book the termin Seas eee ae 
confusing, even where not absolutely incorrect. 

The book is pretumably intended for students “ cram- 
ming" fer examinations, but even for this purpose 
feàr that it will prove worse than useless. - D.H. S. 





^ LETTERS TO THE EDITOR 


letters 
as short as possible, The pressure om his space is so great 
that it is impossible otherwise to insure the ir posed even 
of communications containing interesting and nova facts.) 


. Me ics ts take communications 
(The kare meyers lassi spit 


Vitality, and its Definition 


IT is perhapg desirable that I should offer & few words of 
explanation, by way of reply to several of your correspondents, 
who have commented u certain statements in my recent 
gg marty thie UEM ; 
ar o amt a, think that any candid D MET 

acquit me of being guilty of such presumption as to ea 
statement, on my own authority, concerning the vitality of 


seeds, My object was to contrast the greater ity of mineral 
struptures with tbe lesser stability of animal and vegetable 
structures. tly I selected what I th t would be 

as the extreme examples of prolonged vitality in the 


and vegetable worlds y. It was quite suffident 
for my purpose that competent botanists have cited the case of 
the germination of seeds taken from ancient tombs as 
antbentic, and that a botanist of such eminence as A. de Candolle 
rig eain a by Slay Baca ible.” As a matter of 
fact, 1 have been informed, however, by a reliable authority that 
experiments on the germination of seeds teken from mummies 
have very recently been conducted to a successful issue, 
With respect to Mr. Herbert S s definition of life, my 
object was not to find fault with it but to show that the differ- 


ences between '* ic" and ‘‘in " matter are of so 
shadowy a kind as to defy definition Even ining the mean- 
ing of the word ''correspondence" so as to it the force 


implied in the passage cited from the ‘‘ Principles of Biology” 

your correspondent Mr. Collins, I maintam that m those 
4 es und e by minefals to which I apply the tent, 
*'physiological ” there is a complete ''correspondence with 
external sequences.” When the tem of a crystal is 
altered h a certain rangé, and contraction take 
place ly in accordance the molecular structure of 


the mam. In consequenge of this unequal expansion and con-. 


NATURE 
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traction, stresses are produce and the crystal undergoes an 
internal molecular ot, which is determined by a 
latent “‘ organisation,” though it can only be detected, perhaps, 
by its action on the light-waves. But now let set of 
forces come into play, namely, the chemical actioħ of liquids 
containing gases in solution, and imm the effects of the 
former e are seen in the manner in which the crystal yields 
uponit. This secondary change is in 

the primary one having taken place. 
by solvent action in turn the 
itting other chemical affinities 


original 

ithout of that capacity for undergoing a wonderful cycle of 
changes walch ‘was ia. anginal ond OE. After this the 
materials of the ‘‘dead” crystal may be used up to form the 
substance of new ones, 

It is scarcely necessary to add that I had no serious intention of 
tee that minerals Jo, actually: iYe, m the senso in which 
“living” understood. All I care to insist upon 
that Meri Ihe ante eer ones Go eei acne 
e, dependent on their environment, and thet the dis 
tinction sen «organic ob “living ” matter and € ic” 
or “‘ lifeless " matter is therefore not a fundamental one. Surely 
no better proof of this can be adduced than the fact that the 
more exact we try to make our definitions of the terms “life” 
and '* d 


wise to maintain that the science of ''non-lt ings must 

differ totally m its aims and its methods from of “ living” 

beings. To bring out into clear relief the analogies between the 

science dealing with the mineral kingdom and goncerned 

with the animel and vegetable kingdoms was the main object 

of my address, Joun W. Jupp 
March 28 


‘(The Geke moves its Upper Jaw” . 


Tuus by the substitution of*one reptile for another—of the 
gecko for the crocodile — the 


with which 
the effect pro- 
on of 
intense ferocity during the process than to the pinch which it was 






Fig. 1.—The Tarantoje in the 


xs «aA 


The expression chiefly depends upon two things— 
the anterior part of the head may be bent down- 
and that the eyes are retracted into the head. Examin- 
ing the former movement more , it was seen that in 
the mouth the upper jaw is distinctly although slightly 

so tha? the of the upper uas 

head becomes ost straight (compare Figs. I and a). 
In biting fiercely it is common for the upper jaw to be depressed 
below the normal, as is plainly seen, in a le view (compare 
Fig. 3), elthoug in other positions the curvature of fhe head is 


of the 






rest, but on closing the mouth in biting the movement of the 
upper jaw depended upon the relative posiion of the animal 
to the object which it was biting. ‘This depression of 
also wrnesed when the 


the jaw may be 
mouth iq closed, it may be produced by applying night 
pressure fo the head. The animal seers to e the most of its 


ers of expression, for on provocation it its relatively 
Page mouth with the est readiness, and. keep it open, for 
a considerable time, during which ie appezrance is ciently 
awe- ing. The fact that the anterior part of the skull is not 
ed with the posterior B vel known. Thus in 
Huxley's 4 Anatomy of Vertebrata" (1871, P-225) the followmg 
statement is made concerning the geckos : *' N the up 
nor the Jower tempora! arcades are om fie, the post-frontal 
connected with the squamosal and the riaxilla with the 
gament and Mr. Boulenger informs m= that had he asked 
w the upper jaw of such Erurds is moved in biting, he 
would have been inclined to answer in tke aifirmative, reasoning 
from the well-known condition of the skull. But I believe it has 
not been hitherto actually observed that rich movable artic- 
Jations a functiona? value in the animal, shd that 
the geckos must be added to the well own instance of the 
parrots as Vertebrata which move the upper jew in biting. 
extremely probable that the same observations will be found to 
hold for other families of lizards. 
Wykeham House, Oxford, March 1 


EpwarbD B. POULTON 





Weight ard Mass 


physical challenge fon ray i 
esit, as strongly as I have, the cause of aefewifemers and accu- 


inclined to Engin 
rather than object to it as I do, tkere is nothing for it but to 
agree to differ. My remarks on -his aspec- of the subject were 
o the most cursory and general ; and I went so far as 
to say that, as the book in qu waa written by a practical 
man for practical men, “ perhaps we ough: not to complain.” 

I cannot, however, go se much ferthcr ua to allow, with Prof. 
Greenhill, that it is ‘‘ perfectly correct" to use the words pound 
or ton “ sido by side in two senses.” As regards pup practic 
I, in turn, must quote from an cnpubÜshed letter of Clerk- 


Marwel'& [The passage to be of a (reported 

By a well-known Evolutlonist.] pr pad 
“He that so many . . . . were in the habit of 
employing the word in a sense foo cefrrie and listed to bo of 
any use in a complete theory. .. . . He had himself always 
been careful to that of meaning which was 


fa one SEISE aud sometimes in 

another ; and in this way he trusted he had made the word 
a sufficiently large field of thoagh-.” 

I have three other remarks to r&ke upon Prof Greenhill's 
letter:— ..- ° 
(1) He shows the absurdity of defining the weight of a body 
Of 
course such a definition must necessarily De absurd provided it 


largeness ; 
, often lost t of in elementary wcrks. This was best done 
P ame the word sometimes 


Pree AA EIER men EA E U T E ER CE OE TI 
instance, when it is in a (su ) cavity ot the centre of the 
carik! Prof. Greenhill sayı “aegu” is “used in ordinary 
in most cases ” in the. 

the majority of men regard weight from the point of view 
of the sublime Porthos :— 

“Ma vaissello d'argent . . . . qui dolt de mille à 
douze cents livres, CAR je pouvais à gmnda soulevet le 
coffre qui le ct ne faisais que six fois le tour de me 


chambre en le portant. 
Gy Be ra e of certain Ciffitulties imposed by the 
a of language.” T do ant acibe to them ao lafy an 
origin. They are the offspring of the dogmatifignozante which 
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has peopled the realms of science with Centrifugal Force and 
its fellow monsters. 4 


CR drea ee i n 
article, and says nothing zs to ita main purpose. I hope, how- 
ever, chat he will eschew “‘statical” measures offorce, and give 
his hearty aid as well as his good wishes in war of exter- 
minaton which must y be waged agamst the too 
luxuriant undergrowth of the scientific garden :—the circle- 
square, the perpetnal-motioriists, and (in the case’ before us) 
the sesastireri of petentic atier EY e Ure OF Marie DOR 
P.G.T. 





An Error in Marwells “ Zlectricity and Magnetism” 
IT may be allowed to m» to remark that the error mentioned 
172 and 223 of NATURE has its origin really in Helm- 
renowned paper ('* Ueber die Erhaltung der Kiaft,” 1847, 
. 67), and that it found its way into most of the text- 
on electricity. It Las sometimes detected and hinted 

at ; for the first time, I believe, in C. Noamann's ppor pubiibed 


in tke Ber. d. k sacks. Ges. d. Wiss, at (1871) 
“ Elektrodynamische U. i ondan Buia 


auf das Princip der Energie." ere we find (p. 436) the 
formre— , 


Ty + Ty, = Tu Tm, - TTÜUe e T, 


which is identical with the equation of energy given in NATURE, 

p. 223, if we put— ; 
V = Ap m = An — TT, Vo = Tm Fm To &c. 

The formula is followed by the remark fhat it agrees entirely 

with the formula giren ty Helmholt, the only differ@nce bejng 


the last term 77, which in the latter is wanting; thus we may 


Princip der 
torischen und el 
Stromes,” published in the Sitsher. d. Ag bohm. Ges. d. Wess, 


enc probable cause of this similar mistakes and their rela- 
tively difficult discovery, of which the ition of the error in 
the dest text-boaks is a decisive peoot canso I believe to 
be the trivial circumstance: thet there is no consistent and 
geusrally oe ee af the different forms of potential 
and . is renders the comparison of different writings 
on this subject sometimes quite perplexing. Whtn, for example, 
twc authors denote the mse thins, the one by F, the other by 
— F, and when the first writes the ex on a7,7,V) in 
the form— ` 
‘TT + OZQV4T, + TVdTy 
the other the identical expression —2(7 74V ) in the form— 
TT — TATV) -TATY) 
it nay ha that they themselves and also other readers óver- 
lock the difenn of ond that they continue to reason as 
if their V were identi Such mistakes occur oftener than is 
supposed. See the note at the end of Sir William 
Thomson's paper on “Cap Attraction," NATURE, voL 
xiziv. p. 369. a : 
C there no be found a means of perd the incon- 
the lo® of labou? spent 
in detecting them? I dare nat hint at the posibility ot an 
international system cf notations of tho most important physi- 
cal quantities ; by the 
highest scientific authatles ; for the realisation of such a system 
would probably meet difficulties quite insurmountable. 
Prague Univemty, March 12 A. SEYDLER 





Tabasheer 


** Mz. Dyre in his article on™“ Tabasheer” in NATURE of 


Febra dd n -hrows oct the suggestion that the silica 
in 


joints of bamboo may’have undergone a process 

of dialysi It may be of same interest to him, and to your readers 
‘to learn that plates of transpa1ent com silica, SiO, 

ED De formed by dilysing the bame soda e. Four or 


March 31, 1887] 


NATURE 





five years ago I discovered this, and succeeded in producing 
plate® a quarter of an inch in thickness and four Inches in 
ater, by p ing the basic silicate of soda within a dialyser, 
which was on dilute huric acid, I part to zo. 
The plate of sijica was formed in floated vessel. A similer 
1esult may be obtafhed by placing in a wide test-tube a portion of 
basic silicate. T care that the per portion. of tie tbe 
is qute free from i silicate, the te acid should be 
poured on to the surface of the mlicate without disturbing it. 
After a few hours the silica is eliminated in a crystalloid form. 
Possibly the first process may help us to understand how 
tabasheer may have been d ited, while the second may 
throw some light on the formation of raphides, carbonic or some 
other acid being the active agent. 
16 Savile Street, Hull, March 15 


A Method of Illustrating Combinations of Colours 


In NATURE, vol iv. p. 345, there is a description by Mr. 
Allen, of Sheffield, of some methods of sho the combina- 
tion of various colours on a screen. He used a bi or '' dis- 


solving view " to overlapping disks of colours, 
thr@ dua moulel Cow oia in place of tie 


THOMAS ROWNEY 





and 
ordinary single lantern objective, and gi images of three 
apertures in a lantern slide, close to which were placed cells of 
coloured liquids. 

His experiments suggested to me thefollowing method, which 
I have used for some years past, and for which only the ordinary 
tingis optical lanter is required. 

lens 10 cm. in di and I5 cm. focus is cut in half, 


and the two halves mounted in frames so as to be capable of 
paft each other precisely in the same way as the divided 
object-glass of a heliometer. Tro motion is given by a pinion 
on racks in the same way as in the ordinary double- 
barrelled air-pamp. 


place of the usual objective, inr p wih 
round aperture about 3 cm. in diameter being put into slide- 


Thus, when the two semi-lenses are ao placed as to have their 


; teny glase 
in front of semi-lenses, the compound 


It is in this way easy to show, taking four t colours, 
blue, green, iow: and red, that blue + yellow = white; 
blue + red = e; „+ red = yellow, &c. 


In place of co liquids, which are ''messy ” and Hable 
to change, I almost always uf coloured glasses, either singly 
superpored (cobalt-blue, for instance, cemented to aiat 
green" glass gives a g8od blue) Such glasses ,can 
petient and careful selection Be obtained of almost an 
tint and intensity. H. Ge MATAN 
_ Eton College, March 26 





Ice-Period on«he Altal Rango ” 

Tr is iege gain that in the Altai Range there ere no 
traces of so-called ice-ages, Hitherto, however, only ridges on 
the borders of the Altai Mountains have been examined. The 
geological phenomena of the mid-Altaic regions are still almost 
quite unknown. In the course of last summer it happened to 
me to visit some parts of the south Altaic regions—the Narim 
Range in the vicinity of AMaiskeia, Stornitza, or Koton Karagay, 
the neighbour of the Cossack settlement Oorool, „then 
the so-called Katoon’s Pales with their t Belooha. 
Subsequently I travelled ‘in the valleys of the ia and Cher- 
naig Berels, and visited the valley of the Arassan lakes and some 
other places. Everywheregl was struck by many and various 
traces and remnants of a large cover, which left 
Ether srog glider deposits, or remains of m! 
or granite covered with lines. The valleys, too, bear 
on them the indubitable signs of glacial origin. In a word, there 
can be no doubt as to the existence of a large ancient icy cover 
here. Were these glaciers contemporaneous with the ice-age of 
Europe end North ca, or do they present themselves as a 
quite independent system? My own observations convince me 
of their independence. The Altaic ice-period had, I think, its 
own canses The Altaic system of mountains is of great 
antiquity ; and its es were probably much higher at one time 
maur dn erhaps the whele system rose far above 
the line of eternal snofy, although at present this line is reached 
only by some of the highest summits. It is probable, too, that in 
those very remote times the meteorological conditions of the 
country were far harsher than at present, because glaciers were 
more numerous and descended lower, digging the V-shaped 
valleys of the Katoon River, of the White and Black Berels 

&c. 


of Chindagatooy, 
The question of the peri of glacler- has been 
raised lately, and perhaps it is from the Altal,and from the 


Blue Alps that we may obtain the solid data for th8 complete 


solution of this important question. A? BIALOVESKI 
Cen bocas ovember r, 1886 


A Claim of Priority 


M eda) récemment l'occasion de lire dans le Philosephical 
fagasine (Août 1886) la trés-Intéressante d'un. ''in- 
sphérique," combiné per Mr. Frederick John Smith, * 

et qui semblo étre une modificaffon de celui du Prof. Hele-Shaw. 
Man l'idée première de ces appareils, et c'est sur quoi je dois 
appeler votre attention, m'a ient sans doute, cfr le 

0.630 du journal anglais NATURE (Novembre 24, 1881) j'ai 
donné la description d'un ‘‘ Anémométre Intágrateur," fondé sur 





le même principe, et qui a été plus tard cité dans le erly 
P ai pel the Meteorological Seciety (No. 43, 1582), par 

T. (‘‘ Historical Sketch of Anemometry andeAnemo- 
meters” 


La modification imaginée par Mr. F. J. Smith, tendant à 
mappe mer ou à amoindrir, autant que possible, le moment 
g de la sphère, me parait excellente, surtout s'il fallait 
transmettre des vitesses quelque peu considérables. Mais quand 
t simplement d'enrégistrer celle du vent sur unegécheBe * 

Je croi que la formie primitive suffit, et, d’après plusieurs 
essais que j'ai faits, une bille d'ivoire roulant sur des cylindres de 
bronze c'est co qui donne les meilleurs résultats. 

Je vous prie, Monsieur le Directeur, de wouloir bien faire 
E A, am e Beyer see e 
pen e d'agréer mes plus si ents et 
"assurance de iu considération tls distingude. 

Observatoire de Madrid, le 12 Mars * 
e 


V. VENTOSA 





Oktibehite or Awaruite ? 


In the notice of the of the ical Society of 
London (NATURE, Derember,a3, 1896, p: 190) discovery in 
New ot a piccola ey Eled rra te appears to be 
claimed by Prof. Ulrich, of edin. This requires explana- 
tion, as the mineral was first determined, and named awersie, 
afier the locality, by Mr. W. Skey, Analyst to the N.Z. Geo- 
logical Surrey t*on ber 28, 1885, and 
described by him in a paper read on 
lished in the local papers at the time, as well as aft 
Transactions of the N.Z. Institute, vol. xvAi, issued May 1886. 


A notice of it ig also given in my twenty-first annal Museum 
i k > 


? 


514 








and Laborat 


R , June 1886, of which I inclose a marked 
It will eel 


N.Z. Geological Survey Office, Wellington’ N Z 
February 9 


APRIAL VORTICES AND REVOLVING 
SPHERES 


A STRIKING series of iments on aërial vortices 
and revolving spheres has lately been made by M. 
Ch. Weyher, one of the directors af the important 
i ent for mechanical constrcctions at Pantin. An 
account of these experiments, with illustrations, appeared 
in a recent number of La Watsre (Feb 26) Asthe 
results obtained by M. Weyher are very interesting, we 
reproduce the more important figures, and translate the 
descriptions given by our French contenporary. 


Fig. r.—dérial Vortiœs—A glass cylinder of about 
o'4om, in diameter o'7om, in height, has an upper 
cover, pierced by a hole, through which passes the shaft | 


of the drum, the latter being formed of one or two 
paddles of cardboard put cross-wise upon the vertical 
shaft. 

The cylinder contains some sawd or, better still, 
someoatmeal If the oatmeal is put at so as to form 





a cone or moung and if the drum is turned round, a little 
waterspout can be seen formiag at rhe top of the mound. 
Gradually the mass of oatmeal sinks into a hemisphere. 

The matter runs without ceasing into spirals from the 
circumference to the centre ; there it forms at first 
lower cone, and then the upper reversed cone, in whi 
the particles of oatmeal describe spirals, going from th 
centre to the circumference. : 

The whole system describes a primary general sphere, 
more or less distorted, the centre of which (where the 
two cones meet) is more or l=ss deranged by the earth's 
gravity. If this-is looked at from zbove, 2 hollow funnel 
15 seen upon the aris: it is there that the air is mast 
rarefied by rotation, apd it is there (hat the finest particles 
come. 

Substituting for oatmeal in th -small light 
balloons inflated with air. the gen movement can be 
followed. “When the ball. 
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ferences, they fall in slow spirals; when they reach the 
circumferences nearer the axis of rotation, theyérise 
rapidly upon a helix at a much more extended pace. In 
short, the experiment stows that, given a mass of air, if a 





movement of rotation round a vertical axis is imparted to 
it this air falls cons-antly by the exterior circumfer- 
ences, and rises by th= interior circumferences, and the 
whole volume passes unceasingly through the centre of 
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r | Fi. & 
the TE ns into its movement.the substances or 
particlés theréin ım nersed. e M 

Fig. 2.-eA plate of glass or any other material is placed 


oons are on -he exgerior circum- | below a drum with paddles; when this drum is put in 
a * - 
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motion, we immediately place upon the plate a disk or a 
coin,go which tho fingers give a first movement of rota- 
tion round one of its diameters. 

The hand being quickly drawn back, the a€rial vortex 
continues to make the. coin tum round like a top, and 
maa ie captive in its radius of action. The 
coin, while'turning upon one of its diameters, makes a 
sphere, and a later experiment will show that a revolving 
sphere consttutes a centre of attraction. 

Fig. 3—Eguilibrium of Revolving Spheres—A free 
sphere keeps itself in equilibrium, and turns.round another 
sphere, to which anod movement of rotation is imparted. 

The apparatus consists of a pin, A, which is able to 
tum in a support,.and has a pulley, made to receive a 
transmitted movement Upon the pin A is placed a 
sphere, S, composed of from eight to ten flat circular 
pieces (these may be either flat disks, or disks cut into 
a crescent shape; it does not matter which) The pin 
may be at any angle whatever to the horizon; in thi 
experiment it is inclined at 45°, but it may be horizontal 





Fig. 4. 


or vertical. The angle of 45° was chosen because it 
seemed to be most difficult for the experiment, which 
would therefore be the more conclusive. When the 
sphere S is turned round rapidly, you feel on the 
hand a strong blast which escapes all around from its 
equator. Bits*f paper which are placed near it are 
- thrown far away. Nevertheless, if a balloon is put near 
this blast, it 13 quickly attracted towards the i 
sphere, and describes orbits round it in the plane of the 
uator. As the experiment took place in a. room 
where there were obstacles producing eddies, and 
as also gravity has too much effect by reason of the 
proximity ‘of.the ground, it: is very difficult to- obtain a 
regular movernent. ‘The balloon comes easily in contact 
with the revolving ile d is then driven away by the 
collision too far to cant again. A very simple cof» 
trivance consists in round the sphere 8 a wire 
guard or circle of iron, eF, 1 millimetre in diameter, 
attached to the support by three similar wires. 

The balloon will then keep on turning round the motive 
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sphere, even ceasing to touch the guard f& the lower part 
under the action of gravity. (The experiment can 

in different ways; and the guard may even be suppressed, 
but these variations teach us nothing new. 

In studying the vortex movements which the sphere 
imparts in the medium in which it is plunged, we easily 
calculate the ratio of the attraction which ıt exercises on. 
the balloon. 

Fig. 4—The guard ôf the revolving sphere is takem 
away, and we place parallel to its equator a circle of pa 
with an interior diameter the exterfor dia- 
meter of the sphere ; the circle.is caught into the move- 
ment of rotation, and majntains itself strongly in the plane 
of the equator. 





ON OLDHAMIA 
HEo ic origin of Oldhamia has often been disputed. 
Originally described by Edward Forbes from speci- 
mens found at Bray Head, near Dublin, in rocks ot the 
Cambrian formation, it has found in a few other locali- 
ties in Ireland, in rocks of a simular formation. In the 
dispute the weight of the evidence has seemed to be in 
favour*of the views of Forbes, Jukes, Harkness, and 
that this Mowly form is a fossil probably belong- 
ing to the Polyzoa, or to the Sertularian Polyps. So the 
matter has stood for a long time. A recent paper by 
Prof. W. J. Sollas, published in the Proceedings of the 
Royal Dublin Society for January last, once again opens 
the discussion. In the hope of throwing light on this 
problematical structure, thin slices for microscopic ex- 
amination were cut, both el and transverse to its 
planes of cleavage. When these were placéd under the 
microscope, all trace of the Oldhamia strueture cin 
to have vanished. An examination with the unaided eye 
showed, however, that it was still there, presenting itself 
as narrow, undulating, and branching bands of a lighter 
colour than the surrounding matrix. Its appearance, 
moreover, varied in an extraordinary manner according to 
the direction in which it was viewed. Looked at obliquely 

in a strong light, the thread-like bands are brilliantly * 
lominated, and appear fntly, coloured with spectral 
tints ; looked at directly, the bands become fainter, and 
are less clearly distinguishable from the matrix." In cer- 
tain*positions the slice taken at right angles to the bed- 
ding has an ap ce somewhat suggestive of shot-silk, 
and, from the planes of clea markings which remotely 
resemble im form the dendritic markings of Sutton, stones 

extend into the surrounding matrix. : 

These appearances suggest the presence of some mine- 
ral possessing high reflection or refraction arranged in 
more or less el planes Mr. Teall, in the same 
paper, pe details: of the mineral characters of 
the CL Aided by these, Dr. Sollas finds that th" 
lighter-coloured bands, which correspond to the Oldhamia 
markings, owe their distinction from the surrounding 
matrix to the presence*of an excess of sericite scales ; 
and that the curious shot-silk appearancés are produced 
by the local deflections of these scales from parallelism 
with the cleavage planes into directions tangential to 

which are probably transvemse sections of those 
ridges which, when seen on the exposed surface of 
a vage plane, are recognised as the usual form of 


are 

the shearing which led to:their formation. These obser- 
vations were made on the form known as O. radiata, and 
in some supplementary remarks Dr. Sollas adds that 
when Oldhamia is present it shows itself on the surface 
ofe the laminz as rounded discontinuous ridges, which 
are without definite boon, i the appearance 
of fine wrinkles, When the phyllode obligor, 
to the cleavage laminze, the Oldhamia parkings are found 
to extend through the rock as fine ridges or wrinkles 

` 
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which mark the*surface of oblique ira-ture in a similar 
manner to those of the cleavag® face. J fact, the a 
ances gre remarkably similar to these of aoe 
clivage, described by Heim in his “ Gitergsbildung”; but 
the QUUD throw no light on the remarkable radiate 
form sometimes assumed by the structure. In a paper in 
the same journal Mr. Joly mentions -hat, in examining 
specimens of O. antigua and C. rcd=atz, he detected the 
omine peculiarity : a sunken of depressed delineation 
of ope form accompanied a raised o- relieved delineation 
of the other form. Thus, if on any specimen O. antigua 
appeared as a depression, on that same surface the O. 
radiata appeared in relief. 
From this observation it ap ed probable, if any 
mearsng was to be attached to the reletion, that a further 










i A) 
Pa 





. 

relation would be found to obtain be-ween the mode of 
delineatien and the position in ths -ock. This, a further 
examinaton revealed ; in this order: on the upper 

or what was most probably the surface of deposition (the 
cleavage of the Cambrian slate of Bray Head coincides 
gen y with the plan of beddinz), ehe Q. radiata 
appeardü invariably as a depression, the O.'aniigua in 
relief. 

When ents were off the slate, the marks 
were GI iei gea extending to the layers 
beneath, so that lines on the u ace seen as continued 
-og the adjacent lower layer, this, o, for thicknesses 
exceeding a millim i 


etre. The accompanying woodcut 
recalls the appearance of a surface 07 rock in which this 
is fairly well shown. * 





ON THE DISTRIBUTION OF TEMPERATURE 
IN THE ANTARCTIC OCEAN! 
T the regions of the Antarctic Ccean where iceberf 
are numerous, and where in vinter the sea-water 
freezes, the distribution of dip aaa in the d 
layers of water is | cae facts are d ed 
in the “Challenger Narrative" (vo. i) The 
result of her observations went to show that, from the 
most southerly station, a wedge of zold water stretches 
northwards for more than 12° of lud ey ing 
up strata at a higher -errperature than 
418). 
iia the coüditiöns and facts likely to throw light 
1 Abstract of a pape®read by Mr. J. Y. Euchanan before tho Royal 
Society of Eginbargh, March ar, 3837. 
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upon -he cause of the existence of this cold int 
or superficial stratum overlying water which et 
in its upper layers has a temperature higher th 
freezing di water are di no satisfactory 
explanation of the phenomenon is given. Qne important 
fact is noticed at page 421. “The fae t the cold 
wedge above referred <o extended north just as far as the 
icebergs did in Marck 1874 points to there being some 
connexion between the temperature and the presence of 
melting iceberga&." It is Wlan that icebergs consist 
of land-ice, which is zs nearly as possible pure frozen 
water, and melts in the air at 32° F. It was thought that 
the effect.of immmersian of sucha substance in a medium 
having a temperature 3° F. lower than its melting-point 
would be to indefinite! e it, that in fact only the 
lower surfaces of the :ce enough to reach to a 
depth of 300 fathoms would s er any melting at all. 
The existence of the cold stratum was ascribed wholly to 
the cold brine, from the ice on the freezing of 
the sea-water, sinking downwards with an initial tempera- 
ture of from 28^5 to 29° F. This cause, though existing 
and in operation, is quite inadequate to produee the effect 
berred. la Dr. Otto Pettersson's admirable work “ On 
the Properties of Water and Ice,” undertaken in con- 
nexion with the work of the Vega Expedition, there is a 
footnote at page 318 where he says: “As a thermometer 
immersed in a mixture of snow and sea-water which is 
constantly stirred indicates — 1*8 C., we may regard this 
as the upper limit of the freezing and ghe nether limit of - 
the melting temperatures of sea-water.” In a [pview of 
Dr. Pettersson's work in NATURE (vol. xxviii. p. 417" I 
expressed doubt of the a of this observation, but 
on revenge it I found it to be confirmed, It affords a 
complete explanation of the cold wedge of water in the 
Antarctic Ocean and the dependence of its thickness on 
the range of icebergs. These enormous islands of ice, a 
a very large proporticn of which rise in tabular form to a 
height of 200 to 30c feet above the sea, float in many 
cases with their lower surfaces at a de of from 250 to 
300 fathoms. The warmer and denser Water co om 
lower latitudes (see “ Challenger Narr.” vol. i. p. 428) Lathes 
these lower the of the mixture at 
the surface of contact falls, the heat abstracted from the - 
sea-water melts a corresponding amount of the ice of the 
iceberg, and a saline solution is produced, less salt and 
therefore lighter than the water away from contact with 
the ice ; and having a naa grees which depends 
immediately on the strength the resulting solution. 
Being lighter than the surrounding water, this resulting 
solution necessarily lows up along the sides of the ek 
to the surface, and its place is taken by fresh undilu 
sea-water which in ics turn is cooled, diluted, and trans- 
ferred to the surface. The result is the production of a 
most tic engins of circulation and means of cooling 
and Hue Hie wee mn fhe 
reach of icebergs. es is continual renewal of the 
ocean water brought mtp contact with the ice, and as its 
composition is constant, the temperature produced is 
practically constant, namely 28*8 to 29*0 F., or — 1?7 to 
— 1"8 C. The layer of lighter water &om 50 tp 80 
fathoms thick at the surface is due principally to this 
melting of land-ice, though it is also due in very small 
proportion to the meking of sea-ice. 


lediate 
of 


Table giving the temperature at vakich ice melts in sea-water 
containing diferent percentages of chlorine 


Temp C. .. .. IO Ir I*a 1*3 1*4 
Per cent Cl... .. r'o40 IIZI 1'222 1:313 1404 
Temp C .. .. 1S 1*6 1*3 1*8 1*9 
*"Per cent. Cl.. .. 1495 186 1:678 1:769 1'880 


This table is taken from a, 
communicated to the Royal 
March 21, 1887. 


ptr on ice and brines, 
iety of Edinburgh on 
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The densi 
in con@act wi 
which represents a chlorine percen 


(at 15°°56 C.) of the sea-water which comes 


of rgo. Ice 


actually seking in this water would produce a temperature 
of - 1"g2 C. ep ico is Ztuwierzed in this water it lowers 
its tem and a portion of the Ice is melted, produc- 
ing dilution. concentration, therefore, or chlorine 


` percentage, which will determine the melting tem 
of tHe ice, will be a little Tower than that of the original 
sea-water. From the Challenger observations we see 
that, on the confines of the pack-ice the cold stratum of 
water has a uniform temperature of 29° F. ( — 1°67 C.). Ice 
melts at this temperature in sea-water containing 1 spa 
cent. of chlorine. In this process ice is melted, so 


100 es warm sea-water become 119 grammes 
of allied cold sea-water. It will be observed that the ice 
which has been formed in the atmosphere at a tempera- 
ture of 32° F. comes in this way to be melted at a tem- 
perature of 29° F.; and the pressure exerted by the 300 

oms of sea-water, though it may assist in the lowering 
of the melting temperature, is insufficient to account for 
the amount. : 








TO FIND THE DAY OF THE WEEK FOR ANY 
GIVEN DATE 


AVING hit the following method of mentally 

computing tf day of the week for any given date, 

I send it fou in the hope that it may interest some of 

your readers. I am not a rapid computer myself, and 

as I find my sisi time for doing any such question is 

about 20 seconds, I have little doubt that a rapid computer 
would not need 15. 

Take the given date in 4 portions, viz. the number of 
centuries, the number of years over, the month, the day 
of Be month. zu 

ompute the following 4 items, adding each, when 
found, to the total ofthe previous items. en an item 
or total exceeds 7, divide by 7, and keep the remainder 
only. 

Ceniury-Item—For Old se (which ended 
Pepper 2, 1752) subtract from 18 For New Style 
Sá ich began September 14) divide by 4, take o us 

3, multiply remainder by 2. 

The Year-/tem,—Add together the number of dozens, 
the overplus, and the number of 4’s in the o lus. : 

The Month-Item.—lf it begins or ends with a vowel, 
subtract the number, denoting its place in the year, from 
IO. This, plus its number of days, gives the item for the 
following month. The item for January is “o”; for 
February or March (the 3rd month), “3”; for December 
(the 42th month), “ 12,” 

The Day-Item is the day of the month. . 

The total, thus reached, must be corrected, by deduct- 
Be tana (first BUE 7, if the total be “o”), if the date 

anuary or February in a Leap Year: remembering 
that every year, divisible by 4, is a Les Year, excepting 
only the Hui years, in New Style, when 
of centfries is so divisible (eg. 1800). 

The final result gives the day of the week, “o” mean- 
ing Sunday, “1” Monday, and so on. 


EXAMPLES 

1783, September 18 

17, divided by 4, leaves “1” over ; 1 from 3 gives “2”; 
twice 2 is “4.” 

83 is 6 dozen and 11, givi 17; plus 2 gives I9, £e. 

(dividing by 7) “5.” Total 6 ra, 4 2." 
The item for August js “ 10," Z4. “2”; so, for 
“5.” Total 7, se. 4o 
which goes out. . 


September, it is “2 plus 3 E. 
18 gives “4.” Answer, “ Thursday.” 


e number 
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1676, FePuary 23 
16 from 18 gives “2” ` 
76 is 6 dozen and 4, giving 10; plus 1 gives 11, z.e. 4." 
Total : 6.” cc i 5 
The item for February is “3” Total 9, £e. “a 
23 gives “2P” Total “4.” i 
Correction for Lean Year gives 


“3P? Answer, 
“ Wednesday.” 


LEWIS CARROLL 
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NOTES 


In the Report submitted yêsterday at Edinburgh to the half- 
yearly general meeting of the Scottish Meteorological Socfety, 
the Council state that the work at the Ben Nevis Obgervatory 
continues to be carried on by Mr. Omond and the assistants in 
the same highly satisfactory manner as hes been recorded in 
previous Reports. In addition to the laborious work of observ- 
ing at all hours of the day and night, of reducing the observa- 
tions, and forwarding copies for the Society and the Méteoro- 
logical Council, the staff of the Observatory has given very 
effective assistance in the preparation of thé tables of the 
meteorology of Ben Negis now in the press. Several interesting 
researches are being coríducted at the Observatory, the results 
of which will be communicated to a future meeting. The 
Directors took steps last autumn to raise subscriptions to clear 
off the debt on the institution, and to establish a low-level 
station at Fort Wilham, at which hourly observations may 
be made for comparison with those at the Observatory.‘ It 
m only by two sets of observations at the top,and bottom 
of the mountain that the Ben Nevis Observatory gan bé utilised, 
with the desired suctess, in the furtherance of meteorological 
science, but particularly in that branch of it which concerns the 
improvement of the system of forecasting the weather of the 
British Islands, : 

ON Tuesday evening last the Lord Advocate stated in the 


House of Commons that the Scottish Universities Bill would e 


shortly be introduced. . 


THE Paris Medical Faculty has decided to alter considerably 
the mode of competition for its Fellowships The general object 
of the "changes is to secure more original workers. The thesis 
(which hes usually been the work, not of the candidate himeelf, 
but of his friends) ¢s to be suppremed. Each candidate will 
henceforth have to deliver a lecture on his own scientific 
researches, 


Tux French Chamber of Depaties has decided that the build- 
ings of the College of France shall be considerably enlarged. 


Fifty years ago, when this institution had only seventeeg pro-» * 


fessors, its present buildings were sufficient ; bat now, when it 
has forty-one professors, they are very inadequate. It is to 
have four new lecture-rooms,"s geological , a set of rooms 
for other collections, a library, a meeting-room for professors, 
and eight laboratories. These additions will cost over 9,000,000 
francs. 


‘PRE Anatomical Society, founded last September at Berlin, 
will hold its first general meeting at Leipzig on April 14. The 
Soclety has now over 170 members in England, Germany, 
Austria, Hungary, Switzerland, Holland, Belgium, Scandinavia, 
France, Russia, Italy, and North America. 

Dx. Hans REUCH, who has lately devoted much time to the 
study of earthquakes in Norway, has issued a tabulated circular, 
which has been reproduced in the entire Norwegian Prem, 
requesting that reports of any phenomem observed in con- 
nerion with earthquakes may be sent to him. By Government 
permission all such reports may be transnftted through the 
post free of charge Dr. Reuch asks especially for inférmation 
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on the following points: exact ime of occurrence of the earth- 
quake; the time compared with that >f -he nearest railway or 
telegraph station; locality of occnrrence, and whether felt 
indoors or jn the open; nature af soil. what the observer was 
occupied with ; how many shocks were felt; nature of motion, 
undulating or oscillating ; from what Grection the shock came ; 
whither it went; how long the mosicn lasted; what were its 
effects; did the shock resemble others experienced by the 
obsérves ; was there any sound ; was the sound heard before or 
after the earthquake; what was the interval between the 
shocks; were phenomena of restlessnom in animals, or pecu- 
liarities of the weather, observed? i^ near sex or lake, were 
ther® any strange motions in the sume; the names of any 
other who are known t5 have noticed the earthquake. 
Macao phenomena having been more than usually frequent 
in Norway- during the past year, it is believed that Dr. Reuch's 
circular may be of considerable service to science. 


AT a meeting of the Japanes= members of the Seismological 
Society of Japan held at the imper University on January 
20 (according to a report in the Yapen Weekly Mail) two 
papers were read in Japanese. The first was by Mr. Kikuchi, 
on the geology of Corea. In it the writer described the geo- 
logical map made by Prof. Goztsche, who visited that country 
after leaving Japan. The paper also guve a description of the 
geological formations and the minerils found in the different 
provinces of Corea, and showed tha- Corea differs from Japan 
in the fact that these formations 4 the former country are 
much older, and on that account more stable, than those in the 
latter. This? Mr. Kikuchi thought, might account for the com- 


and effects of the earthquake which occurred in Japan on Feb- 
ruary 22, 1880; the earthquake at Ischia in 1883; the shock of 
October 15, 1884, in Japan ; the ea-thquakes in Spain in 1884; 
those of the United States of last yecr; and the shock of January 
15in Japan. It was pointed ost thct the three earthquakes men- 
tioned as occurring in Japan were very similar in their intensity, 
and tha! they extended over near-y the sume area; but, with 
regard tó their place of origin, the writer said the fist two 
shocks originated in Tokio Bay, cr in the ocean beyond the 
peninsula, while that of the present year in a spot to 


the south-west of the two previously mentioned. *A third paper. 


on the meteorology of Tokio was pogponed. It appears from 
this and other reports which we hire published from time to 
time that the Japanese Section of the Seismological Society, 
where the papers are read in the Jcpanese language, is, like the 
* epareng Society, in a very flourishing condition. It evidently 
supplies a demand for this department of science amongst 
Japenese who know no lamgusge well except their own 
. 


AT the first meeting of the Lordon Commission for the Mel- 
bourne Centennial International Exhibition, held on Thursday, 
the 24th inst., the chairman, Sir Graham Berry, seid that the 
proposed buildings af the Exhititlon would cover an area of 
more than 1,000,000 feet. It was decided that a deputsijon 
should ask Sir Henry Hollaad to take steps for the appointment, 
in connexion with the Exhibition, of a Royal Commisston for 
the United Kingdom, and that the Foreign. Office should be 
requested to communicate on the subject of the Exhibition with 
foreign Powers, India, and colonies other than Australasia. 


On Saturday evening last, 2 lecture on ‘‘ The Habits of Ants" 
was delivered by Sir John Lubpcck in the theatre of the Work- 
ing Men's College, Gleat Ormond Street. The lecturer gave an 
interesting account of som of the results of his own observa- 
tions, and brough? forward much evidence to prove that ants 
dca aa 
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By an Order in Council, dated March 7, Hey Maj has 
declared that the following antiquities be protected by the 
Ancient Monuments Act: (1) Little Kits Coty House, or the 
countless stones of Tattington, at Aylesford, jn Kent; (2) the 
chambered tumulus at Bnckholt, in Gloucestefhire; (3)the Druid’s 
circle and tumulus on Eyam-moor, in Derbyshire ; (4) the Pictish 
tower of Carloway, in Rosa-shire ; (5) the Ruthwell Runic cross 
in Dumfriesshire; and (6) St. Ninian’s Cave, at Glassertdn, in 
Wigtownshire. The Order-will not come into force until it has 
lain for forty days befcre both Houses of Parliament. 


IN the so-called Seelberg, where in 1816 the mammoth 
group which is the chief ornament of the Stuttgart Museum 
wes found, further excavations are being made under the direc- 
tion of Dr. Fres. Many skeletons, weapons, and implements 
have been discovered, and Dr. Fraas is of opinion that the 
mammoth group found seventy years ago was artificially put 
together by prehistoric artists. 


Iw the American Naturalist there i» an article by Mr. John 
Murdoth on what he calls “same popular errors in regard to 
the Eskimos.” One of these ''popular errors" is the notion 
that the Eskimos pass the winter “in a sort of hibernation, in 
underground dens, livmg in enforced idleness and supporting 
life by stores of meat laid up in less inclement seasons.” Mr. 
Murdoch, who spent two winters at Point Barrow, says this is a 
wholly mistaken imp-esnon. In spite of tHe extreme inclemency 
of the climate, the winter, he exserts, is passed by t&o Eskimos 
*' in ome continned round of activity,” and he gives a very inter- 
esting description of he manner in which they occupy themselves. 
Another “popalar error" on this subject 1s the ides that the 
Eskimos always eat thelr food -aw, and devour enormous quanti- 
ties of blubber. At Point Barrow, Mr. Murdoch found that 
food was habitually cooked, although certain articles, like the 
“black skin" of the whale, were usually eaten raw. Taking 
into account the fact that the Eskimos hay no butter, cream, fat, 
bacon, olive-oil, or lard, he doubts whether much more fat is 
consumed by them than by civilised peoples, At Point Barrow 
the fat of birds and the reindeer was freely partaken of, but 
comparatively itle actual blnbber either of the seal or whale 
was eaten.’ ‘Sen’ or whale blubber was too valnable,—íor 
barning in the lamps, oiling leather, and many other purposes, 
especially for trade.” 

A BOOK-on “Sensation and Movement,” by M. Ch. Féri, of 
Paris, has just been published. The anthor tries to show how 
different sorts of sensations react upon the vasomotor and 


“motor phenomens, as indicated by pletysphygmograph and 


dynamometer. 


Ix & work*on “The Nationalities of Bohemia,” lately pub- 
lished,. Dr. L. Schlesinger shows that 37°11 per cent. of the 
population of that country are Germans, and 62°83 are Crechs 
Tha limits within which the languages of the two races are 
spoken are genernlly very sharply drawn. There are 13,184 
inhabited places in Bohemis, and in 4304 of@hem Germgn alone 
13 spoken, in 8473 the Crech language alone. In only 407 
places are both languages used. g 


THE death is mnounced of Prof. Simon Spitzer, Professo r 
of Analytical Mechanics at the Technical High School of 
Vienna, the author of various well-known mathematical works. 
He died on March 16 at the age of sixty-one. 


e THE new University at Upsala is approaching com- 
pletion, It has been in course of erection since 1879, and wily 
be one of the finest Umversity builfings in Europe. It will 
be opened with great cersmoay on May 18 next by the King 
of Sweden, in presence of delegates from the principal foreign 
Universities. . 
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Last week the American Government forwarded another 


consignrgent of whitefsh ova to the National Fish-Culture 
Associanon. These have been taken from lete spawners, and 
appear more healthy than the batch sent in January. The ove 
are well “eyed,” and in some cases are on the point of incuba- 
tion. A consignmeft of the Californian trout ova, viz the 
Rainbow (S. iridens), has likewise been received by the Associa- 
tion from the American Government. This variety is likely to 
become highly populer in England on account of its unique 
colour and form and its capacity of gaining flesh rapidly. 


WHEN the South Kensington Aquarium was closed, the sea- 
trout which had been maintained there were transferred to 
ponds in the Deleford Park Fishery; and in February last 
many qra were taken from them and crossed with the S. feris, 
as in previous yearn. There are now a large number of 
hybridised examples of S. rw in the ponds produced from ova 
shed in the South Kensington Aquarium and crossed in a similar 
manner. The two-year-old specimens are now about 7 inches 
long, their size being much smaller than that of other trout of 
the same age. “None of the fifh have spawned. 


(THX meaning of the word ‘‘scientist” seems to be rather 
vague in the country in which it originated. In his annual 
address as President of the Philosophical Society of Washing- 
ton, lately published, Mr. John S. Billings says the word was 2 
coinage of the newspaper reporter, and, ‘‘as ordinarily used, is 
very comprehensive," 8 Webster defines a scientist as “one 
learned in Sience, a savant.” Mr. Bi however, thinks 
that the suggestion conveyed by the word ‘‘is rather that of one 
whom the public suppose to be a wise man, whether he is so or 
not; of one who claims to be scientific.’ In his address, the 
subject of which is ‘‘ Scientific Men and their Duties,” he him- 
self uses the term ‘‘in the broadest sense, as including scientific 
men, whether they claim to be such or not, and those who claim 
to be sclentific men, whether they are so or not.” 


Pror. SARGENT, lrector of the Arnold Arboretum of 
Harvard College, estimates that five foreign trees are planted in 
New England to one native. Yet, of all foreign trees introduced 
into America, the willow alone, he thinks, has qualities not pos- 
sessed in a greater degree by some native. The European oak 
is perhaps the most unsatisfactory deciduous tree that hes been 
experimented upon: it grows rapidly when young, but fails, 
when about twenty years old, from the cracking of the main 
stem, and then, after dragging out a wretched existence a few 
years longer, it miserably perishes. The Scotch pine dies long 
before reaching maturity, and the Austrian end the Corsican 
pine seem to be no better. The Norway spruce, which has been 
for many years the most widely cultivated foreign tree in Massa- 
chuse(ts, becomes decrepit and unsightly just at that period of 
life when trees ahould become really handsome in Tull develop- 
ment. 


Tur Sonnblick Observatory, in the province of Salzburg, 
Austria, is the highest in Europe, being 10,177 feet above the 
level ofthe sen. dt was established chiefly through the exer- 
tions of M. Rojacher, proprietor of the mines in that district, 
in conjunction with the German and Austrian Alpine Club, and 
the Austrian Meteorological Society. Telephonic communica- 
tion was established with Rauris, a distance of r5$ miles, and 
observations were commenced in September 1886. Observa- 
tions at such elevated stations offer much that is of interest to 
science generally, and more especially as regards those problems 
of meteorology which relate to the variations of pressure, tem- 
perature, and humidity in the upper regions of the atmosphere. * 
In the Afeteorelegirche Zeitzekrift for February last, Dr. Hann 
gives an interesting accom? of the first three months’ obeerva- 
Hong The mean temperature in October was 25°°9 F. ; in 
November 15"3, and in December 8*1. In October, the de- 


crease of temperature with height during the berometrical 
minima was, generally, rapid. But during the barometrical 
maxims it was very slow in the lower strata, up to about 5900 
feet ; then an increase of temperature with height frequently 
occurred. The periods of high pressure were generally warm 
intervals on the Sonnblick, and the periods of low pressure 
were cold intervals. It is noteworthy, however, that the change 
of temperature with helght,*in the strata between about 5900 
feet and the summit, was almost independent of the conditlens 
of weather, being nearly constant during the whole month, and 
amounting to about 1°°3 F. per 328 feet (100 metres); while 
in the lower regions, from xbgit 1300 feet to 5900 feet, it varied 
between o° and 1*'i. And, generally speaking, the same rgjes 
of decrease of temperature obtained in November and December. 
During the period of high pressure, on October 1 to §, which 
was the warmest pert of the month, the march of relative 
humidity showed a great contrast at the high stations and at 
the valley stations, humidity being greatest at noon at the high 
stations, and lowest in the valleys. As regards wind, it may be 
remarked that early in November the anemometer became a 
shapeless mass of hoar frost. It remains to be shown what use 
can be m&le of the observations on such elevated stations for 
the practical work of wefther-forecasting. The observers of the 
Pic dn Midi claim to have foretold, from the conditions at that 
Observatory, the disastrous floods that occurred in the South of 
France at the end of June 1875, and thereby to have rendered 
important services by their timely warning. 


. Tux Norwegian Government hes taken another step towards 
discovering the origin and nature of the terrible disease leprosy, 
which is so common on the west coast of Norway, by despatch- 
ing Dr. G. A. Hansen, Director of the Leprosy Hospital at 
Bergen, to North America, for the purpose of inquiring jnto the 
heredity of the disease among Scandinavian emigrants to the 
United States. 


Somme interesting statistics concerning the libraries of the 
United States have been printed in America from advance sheets 
of the forthcoming Report of thesBureau of Education, There 
are in the United States 5338 libraries, each with 300 volumes 
or over. Of these, 2981 have each 1000 volumes dr over. 
Forty-seven have each over 50,000 volumes; and among the 
forty-seven are the public libraries of Boston, Chicago, and 
Cincinnati, and thg libraries of Harvard, Columbia, Yale, 
Cornell, and Brown Universities, These forty-seven libraries 
aggregate 5,026,472 volumes; and the whole list of 5338 
Ubraries aggregates 20,622,076 volumes, or one volume to every 
three persons in the country. In round numbers the United 
States has one library to every 10,000 of population, though in 
many States the proportion is far greater, Now Hampshigs, fore * 
example, has a library to every 2700 persons, Massachusetts 
and Connecticut furnish a library to every 3134 and 3479 persons 
respectively. California, Cdlorado, Wyoming, and Michigan, 
are well up on the list. Arkanses, which stands lowest, has one 
library to every 50,158 of population. . 

Soa time ago we reviewed a little book entitled “A Year 
wit the Birds,” by an Oxford Tutor. A second edition has 
now been issued. The author has added a chapter on the 
Alpine birds, and has also made a considerable number of 
additions and corrections in the original chapters. 


THE annual generel meeting of the Linnean Society of New 
South Wales took place on January 26. The usual address 
yas delivered by the President; Prof. W. J. Stephens, who pre: 
sented a general summary of all the scientific work included in 
the years Transactions. He alsÓ drew pied to per ns labours 
of other scientific Societies of Australasia 
year, and concluded with some observations on Serum. 
teaching in general schools. , . 
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TH additions to the Zoolqgical Socety’s Gardens during 
the past week include a Malayan Bear (Ursus malayenus) from 
Malacca, presented by Mrs. Bingham; a Common Squirrel 
(Seiurus oglearis), British, presented by Mr. H. B. Meadows ; 
two Tree Pipits (Axthus arboreus), Briteh, presented by Mr. 
W. B. Tegetmeler; two Dwarf Chrmeleons (Chamaeleon 
pumilus), two Robben Island Enakps (Coronella phocarum), a 
— Toad (Bufo augusticegs) from South Africa, presented 
by the Rey. G. H. R. Fisk ; two Pondicherry Vultures (Valter 
calvus) from India, two Ocellated Sdnd Skinks (Sess ocellatus), 
South European, purchased ; two Black Lemurs (Lemur macas), 
a White fronted Lemur (Lemur afron, boin in the Gardens. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 AFRIL 3-9 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, coan-ing the hours on to 24, 
is here employed.) 
At Greenwich on April 3 
San rises, 5h. 33m. ; souths, 12h, 3r. 2268. ; sets, 1h. 34m. ; 


à ecl on meridian, $* 18 N.: S&ereal Time at Sunset, 
p aim. 
Moon (Full on April 8) rises, 12h. 29m. ; souths, 20h. 1am. ; 
seth al gan? ; decl. on merid-ar, 15* 47 N. 
Planet Rises Souths Sets Decl on meridian 
hm L a h m CE. " 
Mercury 4 57 z IO 50 _. 16 43 2 138 
Venus ... 26 ... I3 53 -. 2I 20 p 
Mars ... 544 .. 1222 m. 19 O 44 N. 
Jupiter: a *. ao 16* I22 .. 6 28 II I2 8 
«s *IO 13 I8 22 .. %3I* 22 39 N 
* Indicates the ls that of the 
ion rising preceding erening and the setting 
Occultations ef Stars by the Afocn (visible at Greenwich) 
Corresponding 
April Star Mag Diszp. Reap. =e M 
inverted 
: : hm bh m. o o 
7 45 Virginis ...6 ~%21 23... 22 6 .. 35I 275 
i Virginis .. 6 ..2a39 . o zt.. 28 271 
B.A.C. 4647 ... 6 —. 19 57 rear approach 302 — 
9 94 Virginis |... 6 .. r12 . 222 .. 59273 
t Occurs on the follo virg morning. 
Api h 
3 .. I3 Mercury statiorary. . 
9 $. 3 Jupiter ic conjcnerion with afid 3? 20' south 


of the Moon. 


Saturn, April 3.—Outer major a—s of outer 
Wenn Eu cl oaks ea Ic DE eee 4b 


Vartable Stcrs 


Star RA. Ded 
h m ; h. m. 
SPemeé  .. . 2148..58 4N... Apr. 9, A 
(Geminoum .. 6 574..20*"4 N... , 4,22 Of 
S Cancri .. *.. 8375.. 19 22N.... , 9, 21 57 - 
V Boðtis .. ... I4 252 . 3G BN... , Q% m 
3 Libres e vee 14 54G.. & 48... 5, 6,21 55 m 
U Corone .. .. it 32 4N.. , 620 26m 
S Corons .. .. 2 i68 . gr 4 N... , 6, AM 
S Scorpii ... .. 16 I0:9 ... 22 375... ,, 4 "Mw 
R Urse Minoris... 16 3U5 ... 72 DN. m , 5 A 
U Ophiuchi... ... 17 10b... 2 DON... , 3, 15a 
aod at intervals of 20 8 

U Sagittarii I8 a5/3 .. ro mS. ... Ap. 5 3 Om 
S » x 20A 

R Soti Way. 5 358. .. ,, 8, ” 
B Lyræ... 18 499 ..33 14N... p» PA Om 
” 5a ex 

wAquile .. I9 467.9 2 33 N. .. ,, 6,22 Om 
Rope vis fo 83.. 15 23N... ,, 8, M 
3 Cephei . 22 250 ... 57 ON... 5 4,2 Om 
n» 7,20 OM 


GEOGRAPHICAL NOTES 


Tux new number of the Mitt keilunpen*of the" Vient Geo- 
pil! Society contine s seve-al letters written by Dr. O. 
on the Upper Congo, 
hs journey to oie scuth of Lake eNyasm (June to 
eene 1886), Theee letters are, seme tent, occupied 
with details of the troubles which Dr. Lenz with his men. 
Kasonge is a most unhealthy town. Bohndorf, Lenz's com- 
panion, was struck down with fever, id lad to be carried molt 
of the way, while small-pox broke out among his men, serioualy 
hampering the proper work ofthe Expedition. Lenz Lens left Kasonge 
on June 30, and reached the Island of Kavala, off nee wost 
shore of e E the head-quarters of Capt Hore, 
on August 7. : route he passed many villages recently 
built by aiibi, the gatve popilsdon Da ba retired into 
the forests and mountains. y an open 
table-land, sometimes of a beautiful e aspect, and. with 
the river-valleys thickly senos Tanganyika. wa was fae 
ched, the plateam ross to a height of 3000 to 
Eu te ca 
chief rock was granite, with crystalline S eet oodd 
spurs. After staying a few days with Mr. Hore, Dr. Lens 
crossed to Ujiji, whia he reached on Augustgis. Here he 
found himself compsLed to give up his proposed j 
Emin Pesha, and in a large boat he and men sailed Be 
the lake to the south shore, which he reached on September 
127. Mr. Hore informed him that the Lukuga River now flows 


Mr. Hore, who has known the lake fo: ten 
Lenz that during tha- ttme its E feet, and as 
the latter sailed down the lake he saw clé&riy enough the marks 
of the old shore-Enes. With diffical Dr. Lemi obtained 
assistance on the inhospitable south shore to continue’ his 
siu onwards ip take This route has been traversed 
times, and Dr. Lenz does not in these letters add much 
to our knowl It is a plazean with mountains from it 
tox e height, and to the south-west of e Tan- 
path he ue un the sources of the Chambeze, which, 
wing into Lake Bangweolo, may be said to form the remotest 
sources of the Congo. On Octo 17: he reached Nkonde ot 
Lake Nyasm, a staron of the African Lakes Compan y 
thence made his way down ths lake m the River nra 
whence his last letter is dated, in Decem ; 


Ix the same number-will be found the TM of Herr 


Glaser's on irs journeys in South Arabia, in which he 
gives some Maece pres dicii initi n se i Pt 
population. in the worst ible terms of the 


Himate of he renton. highland and low 
and deadly far Europeans. . 


THEI paper in the last number of the bens agi de 
of the Berlin phical Society is Dr. Wolf's account of 
im texplorrg work on the Sankuru, the great southern 
tributary of the Congo. This he navigated upwards from the 
Kasai, Sand ite tat three great sources, the Lomomi, the Lus- 
b-. rison tos whole rcu casera 
sie Path ra alai oei deeh 
ves much information concerning the two leading lef here, 
fhe Bakun dud the Balube, both of them e eases on 
the Batus, Hodie people relerred to dia number, the 
former co e north-west and the latter from the 
south-east. err Sthudinger adds considerably to our know- 
rm oa the d zegion ir his narrative of his journey from 
on the Head, to the kingdoms of Suja, Kano, Sanfarra, 
Sokoto, and Gando. . 


Harr FERDINAND SEELAND contributed to a recent meeting 
of the Austro-German Alpine Club some useful data on the rate 
of movement of the Pasterz Glacier. On October 3 last he 
found the cuirely nee mom mow, and AT 
enough to six pegs which he inserted in 1882 near the Hot- 
mann Hut straight across the glacier to the base of the 
Glockner, and also two stones which he laid down in 1884. In 
the four years 1832-86 tke first peg had moved downwards 
I2I'5 m. (i.e. at the rate of 3°5 mm, per hour), the second 162 m. 
(4% mm.), the third 175°5 nu? (5 mm.), fourth 192°3 m. 
Bion. the fifth 201 5 m. (5:8 mm.) and the smth 


7 mm}. ears one 
, the other 100'7 m. (58 mm). 

Reine ette Terts (in 
edge of the glacier towards the gentre), the mean rate of 


are equally bad, 


the direction from the north 
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movement on g slope of 4 to 5 degrees is 5723 mm. per 
hour, o® 125'1 mm! per day. Herr Seeland left the 

and stones where they were, and laid down other marks for 
future measurements. - 


exploring work in the 

a freah expedition, from 
Lalua, an affluent of the Kasai. goes 
junction of the Lubi with the Sankuru, the great southern 
tributary of the Congo. - Thence he will endeavour to push 
northwards and the unknown country in which the 
Lulongo, the Chuapa, and the Lomami take thelr sources. He 
will then seek to reach N when he will make up his 
mind either to noithwards to the Muta Nzigé, or south 
to explore the Lanji, the Lukuga, and the Upper Lualaba. 


THX paper at Monday's meeting of the ume Geographical 
Society was by Mr. J. T. Wills, on the region the Nile 
that we know of the 


and the Congo. Ti was a summary of 
region, and p us in a position to appreciate the value of any 
l work which may be done by Mr. Stanley. 
sulcinctiy with all recent explorations of the Upper ile region, 
ervening comfry between that and the Middle 
ngo. The valuable work of Dr. unker, as well as that of 
Emin Pasha, receives special prominence, Mr. Wills iget 
dismisses the Shari hypothems in connexion with ita al 
Makua, and insists on identity of tho Makua and Mobangi. 
The Mobangi is known to be a waterway not inferior to the main 
Congo for practical purposes; deep, never less than Goo yardi 
wide, even 1n Fe when the Kuta Makua certainly (and it 
too ap tly) is at 1 lowest level ; and navigable at all times 
from, tanle? Pool 650 miles thence ht north-north-east to 
lat, 4* 20’ N. beyond the limit which the Congo State, by private 
tieaty with Germany, has to its future "'sphe:e of opera- 
tions,” and beyond the limits which the French will probebly 
ceap il ther win d their depui eo Mob State as to 
which of the two shall not operate in the Mobangi basin. It is 
then found to turn shaiply to the east, flowing from the cast 
8 ga it has cut in a line of quartz and red clay hills 
toco feet Mh, hills which may be continuation of the hilly 
watershed between the Makua at Ali Kobo and the sources of 
the Ngala One yotib espeta rupe al ach epe on 


H only efor current some awkward rocks ; after recon- 
noitering in a boat, Mr. Grenfell got the Peace through easily, in 
February. Where we know the Kuta Makua next, they are 


placid and colossal ; the Shinko at Marra is still 90 yards wide, 

20 to 35 feet deep in October, and only 1980 feet abore the ses. 

The average fall thence to Stanley Pool (1070 feet above the sea) 

is by this only some 9 inches to the mile, and the man Congo 

Meis o AM med pue slope up to Bangala, beyond the 
obangi mouth, 





BIOLOGICAL NOTES 


INJURIOUS FUNGI IN CALIFORNIA.— The following facts 
recorded by Prof. W. G. Farlow are not without interest in 
Europe : Nicetiana glauca, abundant in Mexico, attracts atten- 
tlon by its pleasing foliage and graceful habit ; its a native of 
Buenos A but 1s acclimatised in Mexico. Within the last 
few years it has escaped from cultivation in California, and is 
now a common w by the roadsides. At Sen Diego Prof. 


Farlow noticed that the leaves were badly attacked by a fungus 
which formed grayish- black on both sides of the 
leaves. * aaron! d ed it to Peronospora X i, 


TOY 
De Bary, which was first found on Zywwcyumi: suger, , in 
Europe, where it does not appear to be at all common. Since 
it is well known thet the species of Peronospora attack different 
species of flowering plants which belong to the same natural 
order, it 11 much to be feared that the disease" which now attacks 
N. may sooner or later extend to the cultivated tobacco, 
which belongs to mesmo neue If this were to happen, the 
injury to the tobacco would be very i 
spots on the leaves to rot, they would become worthless or 
manufacturing purposes. The ble spread of 
the disease is one of importance, for it wonld a very seriouse 
if it were to the great tobecco-growing regions of 
States like Virginia. e e 


FERTILISATION OF CASSIA MARILANDICA,—The welation of 
insects to flowers continues to be a question of profound Interest, 
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e. 

bat Mr. Meehan thinks that the dependence of & plant on insect 
aid is rather an indication that, instead of any material aid to ls 
race being gained, its race is nearly run ; thinks the 
opposite assumption has been an injury to the study of the 
main questions on fertilisation, 


drawn from enomenz attending 
pollen-formation are curious and apperently little known. Th 
stamens are arranged in different sets. There are three beneath 


the pistil—the two lateral ones are very strong 
istil in 1 the central one immediatel 

as long as those on each side, but more er. 
above the istil are four stamens, with short stout filaments, the 
anthers perfectly formes and nearly as long as inthe lower 
set. Above are three id stamens. All the stamens have 
long black anthers, fall of pollen, but which seems never to bitrst 
the anther cases. The only opening is at the apex, and this 


opening is covered by a membiane—never 0 

insect ; Be abe tte Roes apani i Bel ited 
by pelea, Nts bees, and, as their loaded thi evidence, for the 
pollen’ To collect this they on the anthers of the long 


and lower stamens, as on a platiorm, make an opening in the 
apex of each of the four shorter ones, and then rifle them of their 


contents. A mass of plants containing cighty eight flower-stems 
same lot for 


was watched on July 30, and the an hour on August 6, 
bat no attempt was seen jo be made by the bees to et the pon 
tasa - 


from the longer anthers, or to use them in any way 
form. It would be very difficult for the bees to stand anyw 

so as to have to the apical membranes of the longer 
stamens, en the owers matured, and the anthers were 
ready to fall, were examined, the four short ones were empty 
sacs, the three ower ones were full of pollen. These latter 
served no visible object to the flower or ils insect visitors. 
While, however, no pollen could be detected on the stigmatic 
surfaces, still three out of every twelve flowers yiglded 2 pod, 
covered 30 as to prevent of insects, 


the stigma, and yet to 
one tally 
Sci. Phil. 1886, p. 314.) 

VARIATIONS IN THE NERVE-SUPPLY OF THE LUMBRICALES 
MUSCLES IN THE HAND AND FOOT, WITH SOME OBSERVA- 
TIONS ON THE PEXRFORATING Fiexors.—Dr. H. St John 
Brooks has lately investigated the subject of the vanetigs in the 
nerve-supply of the lumbricsles. He finds—{1) Di cies 
in the*statements of English and Continental anatomists, 
these writers appear to be in error about the normel or com- 
monest arrangement of the nerves to these muscles in the foot, and 
they appear ngrer t$ have noticed a dexbe supply to the third 
Inmbrical in the hand. (2) Varieties of innervation tat tho 
author has observed in man, with an account of the nerve- 
supply in the orang, gibbon, and iais monkey. He has 
discovered nerves ent the deep of the second (or 
indicial) lumbrical muscle in both hand end foot ; these nerves, 
he believes, have never before been described : the latter, how- 
ever, has been seen by Prof D. 
negro, and is recorded by him in his notes (as yet unpublished) 
of the anatomy of the negro foot The following statistical 
table is compiled from the afithor's notes :— 


Table of Variations in the Innervation of Lusibrizal Muscles 
HAND 

First and second by median ; third and fburth by deep 

Third by median and deep ulnar (others as before) — .. 

Second and third by deep ulnar ... dis one E 

First, second, and third by median (deep dissection not 


^M AD 


LI 


Total 
Foor 
First by internal tar ; second, third, 
deep external plantar ... °... ʻi 8 
In the orang, gibbon, and macaque, the second lumbrical of the 
foot was supplied as in the above table. (3) Prof. Cunningham 
(Challenger Reports, vol. xvi) has-shown that, in Thylacinus 


and fourth by 


. 


J. Cunningham in the fost of ? ^ 


g 
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nn Guscus, the lumbricals 32 e manus are all ed on | bably, no man—certainly no ccntempo of Graham's—was 

perficlal surface ; a armngement is fouod in the better fitted by knowledge and by sym tos forti q sommid 

e ee fox-bat ; here, however, the deep external plantar | critical estimate of such a on than thè biogapher Bf John 

eo finishes twiga 10 the two outer latus ened, (4) It Bosna Delton. Smith's mind was simply in the old Hel- 

probable from these facts that the lumbricals were all lenic philosophy, To him even Kapila was more than a name, and 

supplied on their superficial surface: the deep nerve Glin the afomic systems of India matters of m th@n conjecture or of 

interest. There was much in Smith’s intellectual nature 


dining Ge putea Glia, drei pat) T5 
the su tar 
edn er tee eta e tis Gic of 
the Inmbricals) in the human foot thar in the hand. The reverse 
is theecase with the innervation of the short muscles of the 
cx and. hallx. (5) There i» ‘x general correspondence 
the innervation of a par-icular lumbricel ar mascle aid 
that belly of the long perforating flexor of which it is a part ; 
thig fact ia beat miado out ti tio base uf ihs Tm or ne lurs- 
of the hand and the indicial belly-of the flexor perforans, 
wich ap both eupglied by tie medic : it is also seen in the 
ship ba e fave: (ake te ln long flexor endi in fho 


tendon to ihe itie fige 
lumbrical and annular belly (Soth VEU upicaly a 
this part o 


-double nerve-supply) In the foot and | 
investigation ts special difficulties, which have, however, 
in a measure overcome by minate dissections of the pos- 
terior tiblal nerve and ‘its branches, conducted under water. 


(Dublin University Reports.) 


Ld 





ON CERTAIN MODERN DEVELOPMENTS OF 
GRAHAM'S IDEAS CONCERNING THE 
CONSTITUTION OF MATTER! 

sL 


HERE is a certain fitness in our selecting to do 
t to the icis n Mr a i 


honoar to- 
was in the De oh Tbe Da led 
carried ont, of half a century cgo, the experimental in- 
Tertigalioas w culminated in his mematable discovery of the 


the rate of mcvemert of a gas with its density. 
Ld law, combined with that of Bc-yle, which connects the 
"volume of a gas with its presscre, and with the law of Charles, 
which the relations of the volumes of gases to heat, 
has done more to gie precio to oat énowledgs of, the consti- 
tution of matter than all the specula-ions of twenty centuries of 
schoolmen. 

Graham was made Professore f Chenistry in the Andersonian 
Institation in 1830, and it was from Fere that he gave to the world 
his classical paper ‘‘On the Law of the ion of Gases,” 
wead before the Royal Society of Edinburgh, December 19, 1831. 
I am fully conscious that my only clcim to be regarded as Worthy 
TT eee 
that I also have had good fortune -o hold the Lectureship of 

in this place; and with ers dike Bd 

G j and Graham, I may well be proud of an honourable and 
distinguished . This associaton with the Andersonian 
Institution naturally quickensd my interest in Graham and his 
works, and my frequent opportcnities of conversation with the 
‘late Dr. James Young, of Pally, who for so many years was its 
ent, and who was, as we all know, also one of Graham’s 
and for a long time, both here and in London, one 
of his most trusted enabled me to learn much of 
‘Graham’s personal character and of work. On the occa- 


Tn thè pifi gf Drodies fne e of Graham to the city by 
Dr. Yomg to my lot to prepre the short biographical 
motice of my distinguished ecesso-, which, with other papers 
velating to the matter, is, deposited in the archrves 
of your Co on. And I may be pardoned, perhaps, for recall- 
ang with w mingled feelings o pride and trepidation Let 


myself to the execntion of that task. 
In the preface to the admirable 
"which we also owe to the fil:al 
Angus Smith has indicated m 
Graham’s position in [hut 


rint of Graham's 

ot Dr. Young, the late Dr. 
ise and eren luminous 
chain'of thinkers which in- 


cludes clp Lucretius Newton, end Dalton. Indeed, of 
all Angus S 's papers with which I am acqudinted there is 
mone, to m 


thinking, more than this little introduct 
essay of a dozen octavo Pigs Tig with unwonted artc) 
cacity, he-has defined Grehem’s lace in the history of 
plulosophy. Sfnith has crystallised out, asit were, the 
thoughts of & e of literary research and meditation. Pro- 
Pei Lectura," 
Glasgow, on March r6, by E iE 


to make gach ies to him. With all his lean- 
ing towards objective science he had a Highlander' love of the 
mystical and 2 Lowlander's ion for metaphysics. And s 
n is more admirable Aan the manner in which, in 

cay, qualities and -his wealth of learning are subordinated 
and held in check, and nothing more striking than the m 
which, in a few graphic strokes, done with a master hend, lightly 


yet firmly, with a consciousness of lap guai sei id 
Graham | place in the evolution of the atomic philosophy is set 
forth. 


It is here claimed far Graham that he was a true descendant 
of the early Greeks, and that to him belonged as of right the 
maale of Leuctopus. Atoms and eternal motion were as much 
fixed articles ‘of his zreed as they were of that of Heraclitus, 
Bu- with no one of the older Gi was Graham’s ht more 
in harmony than with that of Leucippus. He, with wider 
knowledge of the so-called “ elenftntal” forms ofmatter, and of 
the persistency with which the specific es which we asso- 
clate with our ‘‘ elements” are ri could yet share with the 
old Gresk repe af tha csasntlal oneness of matter, It 
was with Graham, as Smith says of Leucip “the 
action of the atom as one substance taking various Sita uate ou 
binations unlimited, was enough to account for all the phenomena 
of the world. By separation aad union, grith constant motion, 
all things could be cone” 

In one Graham’s ion as an atomist is ®mique: no 
een bei Mey iuc ido urba tee isa te 
atomic motion. These fundamental ideas are intertwined to make 
up, so to say, the silver thread walch runs through the work of forty 
yeas. They were e dominent conceptions of his life. Even 
m his earliest pa faper, eet whew Hs was ii twenty-one, in 
which he treats of -Łe abeorpticn of gases by liquids, we are able 
O detect in the phramology employed that bis mind had been 
already permeated Ey the notion of atomic movement. That he 
should be familiar, even at this ime, with the conception of atoms 
in the Daltonimn sorse is hardly surprisiy when we remember 
that he had already come under the influence of Thomas 
whose place,in the history of scienco is bably that of the first 

erpanent of Dalton’s theory at chemical combination, 

the idea of motion was never with Dalton an m 
part of his theory, nor, in so far as it was necessary as serving 
to explain the phenomena of chemical union, was it held by 
'Lhomson. AUT EN is tho more temarkable w en we remember 
that Dalton had discovered for himself the fact of the molecular 
mobility ec I Wy te sedo a immer cabins 
great lew were obtained by the study of chemical combination 
among gases, Grabam was doubler cogaint ina general way, 
of the speculations of the early Greeks, but there is no evidence 
In any of hm writi nor anything been preserved in the 
reminiscences of his friends and contemporaries, to indicate that 
he was knowingly :nfluenced by them. 

This contiguity of idea is indeed the most striking character- 
istic of Grahams labours; all his work seemed to centralue 
round this fundamental concep ind im en hi “In all 
his work,” says Smith, we find him steadil Jta 
ultimate composition of bodies ; Pendet o 
the molecules of gases when diffusing ; fckche wii gs Can 
Jow mto a vacuum or into other , and ojserves cargfully as 
dier pans ER nothg the effect of weight and of com- 

a in irati He follows them as they 
liquids and out, and as are absorbed or dis- 
solved by Cllr bodies such as caoutchouc: he attentively 
inquires if they are nbsorbed by metals in a similar manner, and 
finds the remotest analogies, which, by their boldness, com 
one to stop reading and to think if they be really possible. e 
follows at last mto metallic combination, and the lightest 
pie them chasing tr E a a ae with one of the heavier 
various ladies rking-places until he 
rings it kato an alloy aad the Om of a medal, and puts upon H 
the stamp of the Mint. Indsed he is scarcely satisfied even with 
this, he finds in bodles ‘rom stellfr places—in meteoric iron 
—this same metalic hydrogenitm which he draws out from its 
long priesn in the form of a gas. . . If we examine his work on 
Salts and on Solutions we have a simjlar train of thoaght. One 


enter into 
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might have slighted the importance which he attached to the 
water ef selts*und the temperature at which it was reduced, but 
in his hands it was & revelation of some of the most mysterious 
internal omens of these bodies. 

"UA ist pust take greet pleasure in following Graham 
when he seeks the laws of the diffusion of liquids and traces their 
connections, especially when they lead to such results as he a 
pressed by dialysis, a founded on a new classification o 

and priilsmg sell the most valuable truths. We ses 

ià the indalry how Grubar thonghit ontho laterna) constitution 
Of: bodies, by eramining tiie m of the parts, and from the 
most unpromising hopeless masses under the chemist’s 
precipitates of alumine or of albumen— 

ht out analogies which connected them with the most in- 

t phenomena of organic life. Never has a less brilliant 
looking series of iments been made by a chemist, whilst 
few heve been so t in their results or promise more to the 
inquirer who follows into the wide on opened." " 
e 


In a short entitled '*S Ideas i 
Constitution o tter,” ori y published in the 
of the Royal Society for 1863, Graham has left us his Confession 
of Faith upon the subjects to which he had devoted the whole of 
a thoughtful life, He i that the various kinds of 
matter now 1 as erent substances may 
one and same ultimate or atomic molecule existing in 
Fia erent conditions of movement. Graham traces the harmony 
of this hypothesis of the essential unity of matter with the equal 
action of gravity upon all bodies. He ises that the 


numerous and varying oe of the solid liquid, no less 
than the few grand zunple features of the may all be 
dependent upon s&tqgnic and molecular mo Let us 


imagine, he says, one kind of substance only to exist —ponder- 
abla ; and further thet matter is divisible into ultimate 
atoms, uniform in size and weight: wo shall have one substance 
and & common atom, With the atom at rest the uniformity of 
matter would be perfect. But the atom possesses always more 
oc less motion, due, it must be to a primordial tmpolse. 
This motion gives rive to volume. e more rapid the move- 
ment the grates thio spaca A Dy the stomi, somewhat a 

ens i 


matter is no longer vertible into heavy matter. In short, 
matter of different density forms different substances—different 
inconvertible elements as they have been considered. 

It should be said that Graham uses the terms ''atom " and 
*' molecule" in a wider sense than that which the limitations of 
modern ch have imposed upon them, and that he is 
referring to a lower order of molecules or atoms than those 
which more immediately relate to gaseous volume. The com- 
bining atoms of which he conceives the exixtence are not the 
molecules of which the movement is senubly effected by heat 
with gaseous expansion as the result. According to Graham, the 
gaseous molecule must itself be viewed as composed of a P 
Sr yster of the inferior atoma following as a uait nk sim lar to 
those which regulate its constituent atoms. He is in fact apply- 


ing to'the lower Girder of atoins ideas siggosted D7 eee 
moletule, just as views derived from the solar system aro extended 
to the subordinate system of a planet and its satelistes. 

We cannot as fix any limit to this process of molecular 
division. ToG the molecule is a reproduction of 
the inferior atom on a hig scale. The diffusive molecules, 
the molecules or systems which are affected by heat, are to be 
supposed uniform in weight but to vary in velocity of movement 
in enc® with their constituent atoms, Hence the 
molecular volumes of different elementary substances have the 
same relation to each other as the subordinate atomic volumes of 
the same substences. 

On this basis Graham builds up a conception of chemical com- 


bination. He out, in the first place, that these more and 
less mobile or li and heavy forms of matter have a singular 
relation coun with equality of volume, Equal volumes of 


two of them can coalesce together, unite thelr movement and 
form a new atomic , remaining the whole, the half, or 
some simple proportion ofthe giginal movement and eonsequenj 
volume. . 

Chemical combinaHon, thus becomes directly an affair of 
volume and is only indirectly connected with weight, Combin- 
mg weights ars dülsrnt bocanse. the deasties ic and 
molecular, are different. The volume of combination is uniform, 


. 

but the fluids measured vary in density. This fixed combining 
measure—Graham’s seren of simple substances —weighg 1 for 
ice for oxygen, and so on with the other “elements.” 

however, points out that the h eats admits of 
another expression. Just as in the theory of light we have had 
the alternative hyp of emission and undulation, so in 
molecular mo the motion may be assumed to reside either in 
separate atoms molecules, or in a fluid medium cansed to umdu- 
late. A special rate of vibr&tion or ion ori imparted 
to a portion of the fluid medium that po: of mgtter 
with an individual existence, and constitutes it a distincielement 


or substance. 

The ides of the essential of matter finds its analogy, to 
Graham’s thinking, in the uify of the so-called physical 
states of matter. He clearly ved that there is no, real 
incompetibihty in the different states of gas, liquid, and solid. 
These ph: conditions are, indeed, often found together in the 
same substance. The liquid and the solid conditions su e, 
as Graham puts it, upon the amdition rather than 
supersede it, They do not appear as the extinction or su - 
sion of the gaseous condition, but as something superadded to 
that condition. Graham conceives that the three conditions (or 
constitutions) probably always co-exist m every liquid or so 
substance, but one predominetes over the others, just as the 
colloidal condition or constitution which intervenes between the 

es extendssinto both, and probably 


liquid afd o 

eder ies of en and liquid matter in e greater or less 
degree. Hence, to Graham's i the predominance of a 
certain state in a substance appears to be a distinction 
analogous to those distinctions in natural history which ae pro- 
du by unequal development. Liquefaction or solidification 
does not involve the suppression of the atomic or molecular 
movement but only the restriction of its e. 

Such then are 's ideas, form i 
the probable constitution of matter. I have 
in great detail, and for the most part in : 
The paper is vey AREE bat it RM eridentiy been pit eae 
with great care. It is impossible not to struck tho 
evidence it affords of Graham’s insight, his p of principles 
and power of co-ordination. Consider, tor example, what 
he says ing the continmty of the so-call physical 
states of matter, and bear in mind upon what an extremely 
small imental basis it rested at that time. The obser- 
vations of Caignard Latour were almost fi 
events their significance was mot underst The classical 
work of Andrews was not yet published. And yet this work and 
that of a dozen talists ın France, Russia, and Germany, 
has oply served to confirm and expand Graham’s fundamental 
conception. ‘The whole paper shows Graham ina different 
light from that in which the student of to-day might be apt to 
regard him. The greater number of his memoirs sie mainly the 
records of measurements, but Graham was not & great measurer 
in the sense in which we apply that term to such men as 
R t, Magnus, or Bunsen. ery little of his work was done 
by his own hands, and it must be confessed that the earlier 

portion was intrusted to ap tly 


t occasionally 
inerperimnced assistants, Graham had, howerer, the ferscker- 


and he 

a really marvellous faculty of sifting of fact 
which often lay hidden beneath a mass of imperfect observation. 
And yet he was in no huyy to theorise. e tly added 
fact to fact, ing and veri his obeeryations long after 
he had got an meling of iie towards which they were tend- 
ing. e laboured like Faraday, abuse Hast, ohne Rast, amt 
his work is a monument of patient, concentrated thought, and of 
a lenesa of purpose which never swerved. 

Lu entarian phers ” of Graham’s type (to use a 


which Hobbes of Malmesbury once at the ors 

of the Royal Society) have very similar intelectual tendencies. 
One is insensibly led to compare Graham with the of 
ish atomists— John Dalton. If turn to 


our 

Dr. Henya “ Life charming 
analysis Dalton’s mental characteristics, made by one who 
knew him well and who had studied him 
that practically all that is there stated is y 


Graham. men were with the 
faculty of contem of space and 
number, and each begun his researches the expectation 


all em phenomena were to be brought 
A alea dea Ide Thus Dalton strove to prove that the 


e. i 


otten, or at alle 


* 


a 


* mel 
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changes produceff in the gaseous and liqaid states of matter vary 
as the square, cube, or some oter sample “unction of the tem- 
; Graham, in lke manner scught to show that the 
Movement of his diffusive ee whether in liquids or in 
was [elated y siripie function of their mass. 
lan a ccr oe MER 
outward uus ES aie of the German 
metaphysicians, emphati subjectiv-. us in special or 
objective chemistry he has qui t absolmely no sign of his presence ; 
no great monograph on an individun body and its compounds ; 
no rfemgrable' analysis of a substsarce deemed simple into yet 
simpler elements; no new element—it Neptune—added to the 
domain of chemistry, " E word. of these sentences could be 
applied with equal truth to- The tendencies of both 
men were essentially Fach was capable of the 
most patient concentrated thought and of steady prolonged 
attention, wholly abstracted fom external objects and events. 
I have heárd the late Dr. Young na-rafe the most extraordinary 
Instances of Graham's power of menal ibatracticn. Dalton said 
of himself that, “If I have succeeded better than many who 
surround me, it has been chiefly, ney, I may say, almost solely, 
from unwearled assiduity. It 1s no so mrch from any superior 
genius that one man possesses o-er another, but more from 
Eirention to study and perseverance in the objects before thom, 
that some men rise to greater emircnce than others.” 

It seems like a contradiction in =erms when we reflect fora 
moment upon the characteristic featcrés and tendency of his 
work, to say that Graham, lıke Dalton, was utterly devoid of 
the' quality we call i ion. Henry says of Dalton that 
imagination hed absolutely no part in his discoveries ; except, 
perhaps, as enabling him to gare in mental vision, upon the 
ultimate atoms of matter, and as 3 forth those pictorial 
representations of unseen by waick his earliest as well as 
his latest ical I3 were illustrated Graham 
woua not allow his fancy even that amount of play. Even in the 

Ei ary Sol Sa Sas el A 

had been weighed and every sentence put to- 

ns with slow laborious thought This passionless of 

is work seems to have greatly umoressed Angus Smith, 


a man of lively sympathy and of quick susceptibility. “ His 
z Sinn nim Sah E are full of zare bat Dat af joy.” 
(To be com ined.) 


SCIENTIFIC SERIALS 


Amerisan Journal ef Science, Karch. —On the absolute wave- 
length of by Louis Bell. The ents here ibed 
Den wii a Tiew 10 e the results obtained by C. 

S. Pierce for Prof. Rowland's great map of the solar spectrum, 
and to furnish a value of the abeolute wavejength es nearly as 
possible commensurate in accuracy with the micwemetrical ob- 
servations, For the wave-l 3 D, at 20° C. and 720 mm. 
pressure, Mr. Bell obtains 5396'0Z, or iz wacws 5897771, as com- 
pared with 5896:22, Rowland's micrometer measure from Pierce's 

result, and 5895 “89, ‘Toal’n’s correction of 

th in air at ordmary temperatu-e and 760 mm. pressure. But 
of these was corrected far errors in the gratings ; hence, 
ob , the cause of the .—On the relative wave- 
length of the lines of the solar - Prof. Henry A. 
Rowlend. This measurement cf the relative wave-lengths of 
the spectrum and, its reduction ta absolute wave-lengths by some 
n determination has been under-zken in connexion with 

mep hotographic map of the solæ spectrum on which the anthor 

engaged for several years, and which is now finished 
fon the extreme ultra-violet wave-length 3200 down to wave- 
length 5790. Appended are tables of coincidences and eof 
wave lengths of standard lines.—The norites of the ‘‘ Cortlandt 
series ” on the Hudson River, mar Peakskill, New York (con- 
tinued), by G. EL. Williams, Hare are studied the mica norites, 
the augite norite ), Py-oxsnire, and the iron ore and 
emery 1n the t narite. to incipient alteration, 
easily visible under the microscope, -he West-Chester County 
emery ap to be of less commercial value than that of Asia 
Minor.—Natural solutions of -innabar, gold, and associated 
pe ghe F. Becker, In the course of in ons 

of theequicksilv:r deposits of the Pacific slo 

koi or has made some studis, here detailed, on the qaal 
of the state of ion in whch quicksilver is dissolved in 
natural waters, solubility 5f din£lende; pyrite (marcasite), 
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f 31, Suid 


copper su'phides, uh and other associates of cinnaber, is 
examined, the 


inciden uantitative anal involved in the 
process being made by Dr. W. H. Melville."—Fluviatile s 
of New England, by 5 S. ‘Shaler, In tho freh 
water amempa a of this region, the author kas o 
distrbnhon of those form the n a 
dues. albeags the i-culry is mainly limi e post-glacial 
adt in the valleys northwards, much light is inci- 


denzally thrown on the are-glacial altitude of the continent. It 
is made evident that there valleys could not have been excavated 
by streams of their present slope; hence the inference that 
the desceat of the ncchwani flowing rivers must have been 
more rapid in pre-giacir- times than at present ; in other words, 
this part of the continent was at that time relatively lesa elevated 
Bt M parta Uain NE t —On the Marapil 
meteoric-iron w fell on November 27, 1885, by William Earl 
Hidden.—On observaticns of the eclipse of A 18, 1887, 
“fn connexion with the electric telegraph, by £ David P. 
Todd. Referring to kis remarks in the Proceedings of the 
Americar Academy of Arts and Sciences for 1831, p. 359, e 
author pointe out hew the proposed method of telegraphi 


of import observations might be adopted Dur 


the eclipse, oF A: I8 next—On two new meteorites from 
Carroll Coun:y, prm and “Morze, Mexico, George F. 
Kronor. The Kentucky iron has some ethnol interest in 
connexion with the onmments of meteonc iron in the 


mounds of the Little LEam! Valley, Ohio, all apparently belong- 
ing to one end the same meteoric fall, The Catorre mass, 
weighing ga ds, was found near Catorze, San Luis, Potom, 

It is one of -he calllice group of Stanislas Meunier, 
and shows the Wid-cuanstatten lines finely. Analysis: 
Fe 9009 7. ‘Ni and Co 9°07 ; P 0724 ; with c gravity 7°509. 


Rwists Tadustriale, February.— —On tH cause of 
ths electric accompan EM by Prof. 
G Gages, The views of and Peltier are here 


subjected to close sc-itiny, ami shown to be inadequate to 

account for these electric phenomena. —On the variations in the 

electric resis-ance of actimony and cobalt in the magnetic field, 

by Dr. G. Faé The authors researches show that, apart from 

tke intensity of ra observed effects, antimony behaves in the 

miy ár diagoa m Rughi for bismuth, and cobalt in the way 
stermined sy Thomon for iron and ni 


Rendiconti del Rea Istituto Lombards, F .—Summary 


batch cal cbeervaticns recorded ın the Brera Obeer. 

vato z the yea- 1886, by E. Pini The daily, 

ordi and annual al nens am cag for the atmospheric 
jtem 


Eus sania, velocity, and direction of the 
thk= year.—Meteorological observations for 
eal month o agire 1887, at the same beervatory. 
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Royal Society, larch 10.—'' Note on Induction Coils or 
‘Transformers’ ” By John Hopkinson, M.A., D.Sc, F.R S. 


'' Noté on the of the Alternate Current Dyna!no." 
3y John Hopkinson M.A, D.Sc., F.R S. 
Marh 17. — “The Embryol of Monotremata and 
a” Parti. By W.H. dwell, M.A., Fellow of 
e and Caius College, Cembri Communicated by 
Prof M. Foster, Sec R. S. (Abstract.! 
(1) The Ege-muaióranes, —In Monotremaia, in 
ova, a fine membrane exists between the single row of F blliculs: cular 
cells and the substance of the ovum. This membrane, which I 
will call chs viZe/Zine membrane, at first increases in thickness with 
the growth of the ovcm, and through it pass numerous fine proto- 
c, processes connecting the protoplasm of the follicular 
cells with that of the ovum, and to conduct food 
which, lebe diste E eet in. E eR e cells, 
travel thence to t-e ovum; food od granule also appear in the 


neighbourhood oi tte germinal vesicle, and travel away from it: 
hence the horsesice-shape of the yo -mass es seen in section. 


at the present time in Atstrake and so unable to 
I have 


guided thegen by :he anthor's more detailed account given m the fuller 
; paper. —ÀL Foster, Sec. R.S. 
. 
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The time during which food granules are thus from the 
follicular cellf to the ovum may be called seen resi 


Itis succeeded by & period during which the vitelline mem- 
brane again becqmes thin, the follicular cells are reduced to a 
single layer, and thf cells are thin and flat. This period 
may be called the “absorption of fluid period,” since d i 
the ovum absorbs large quantities of fluid through the thm vitel- 
line membrane and single laye: of thin follicular cells, and 
thereby increases largely in size. 

This is in turn succeeded by a third period, during which the 
follicular cells become active, multiply, increase y in 
sire, and give rise between themselves and the vitelline mem- 
brane to a nM eT may ogenconi layer, which I will call 
the chorion ee be called ‘‘the chorion 
forming period. AN these thre three periods are gone through while 
the ofum is still in the follicle. T 

Upon the bursting of the follicle and reception o 
ovum in the Fallopian tube, a few of the follicular cells remain 
attached to the chorion ; the majority are left behind within the 
burst follicle. 


During the passage along the Fall lloplan: tibe; the vitelline mem- 
biane agam in thickness, the chorion, also increasing 
in rbs fluid end becomes she albumen layer, Out- 


side this now appears a new structure, ‘Ae skel! or shell-membrane, 

of tough parchment-like consistency,! not staining with reagents. 

I have not yet traced the deposition of the shell to the activi 

any special glands ; but I can say that the shell-membrane 

not increase at the expense of the chorion or albumen layer. 
After reaching the uterus both vitelline membrane and shell- 

membrane increase in&hicknem, but the albumen layer diminishes 


ing apparently for the nutrition of the ovum. 
the vitelline membrane a new layer is now 


brines, from the uterine glands. 

the histo: y of the vitelline membiane, save that 
«the yolk iod " is not marked off from the '* absorp- 
tion of fl Eid? period h malas to that ta Monotremata, I have 
not been able to trace the of the ‘‘ chorion” while 
ovary, in Marsupialia; but in an ovum 
e uterus, I f & chorion like that of 
Monotremata, and surrounded moreover by a thin transparent 
membrane—a shell-membrane, Within the uterus the chorion, 
rtis. in thickness, becomes transformed into an albumen 
layer, and is eventually absorbed, passing the vitelline 
membrane to nourish the ovum, so that even the vitelline 
membrane comes to be close to the shell. 

Asin Monotremata a coagulable, and, when coagulated, deeply 
staming floid makes its appearance between the ritelline mem- 
brane and ovum (blastodenn). : 

The shell-membrane until the devel 
becomes fixed to the of the uterus, after 


ovam 
ch it dis- 


The paper then compares the egg-membranes just described 
with those of Placentalia, and those of Vertebrata generally. 
(af Segmentation.—The telolecithal ova of Monotremata and 


Mersupialia go through a partial entation.” The ova of 
Placentalla ent completely, but the resulting blastodermic 
vesicle is identical with produced by segmentation 


in Monotremata and Maisupialia. 
In Meueíremata there is a posterior lip to the blastopore 
similar to that of Elesmo ‘The epiblast grows in so 


rapidly*from the that a primitive streak region is formed 
in front of the posterior lip long before the epiblast has 
inclosed the yolk. This uninclosed area in front of the primitive 


streak probably includes a region where the hypoblast (yolk) 
has secondaiily broken through the epiblast. The existence of 
sach a region would hide the position of the anterior lip of the 
blastopore. The circumference of the circle made op by the 
larger arc of the edge of the blastoderm on the yolk, 
smaller arc of the posterior lip of the blastopore, is a measure 
of the quantity of yolk in a meroblastic ovum. 

In Marsupialia the eplblastiggrowth incloses the hypoblast at a 
very early age, except over a narrow alit in front of the posterior? 
lip o£ the blastopore: This slit co to the area inclosed 
by the circle described above In & meroblastic egg. The prifnitive 


X In the laid egg of Eohidna I have not detected calcic salts,*bat that of 
Ornithorhynchus gives rise to gas x hen treated with dilute acid. 


. 
streak is not conspicuous at an eearly age because of the luge 
size of the cella. No hypoblast ran through the epiBlast in 
fiont of the I would explain the 
segmentation and the f Placentalia in the same way. 
Balfour's objection (“Com > Eno ” vol, li, p. 187) to Van 
Beneden’s original comparison blastopore of the rabbit 
wn that of a A i iol Pexplaied away the ce ofa 
in Marsu TEAMS 
pastas aea km a similar structure in the rabbit. Tho 
opore of the rabbit therefore to the whple Area 
marked out by the epiblast and the posterior lip of the 
blastopore, before closing of the primitive streak region, or 
t6. this area. minas- the” segpodary en ee by:ithe 
projecting yolk, in Mono 

Linnean Society, March 17.—Mr. W. Cariuthers, F.R.S., 
President, in the cheir.—A recommendation of the C to 
t to the British Museum, Kew, and the Oxford Botanical 
ens, the Society’s carpological collection was submitted to the 

Fellows, but not approved by them. —Mr. C. B. Clarke, F.R.S., 
was elected into the Council in the place of Dr. H. Trimen, who 
resigned.—Mr. A. O. cole ba on the Crustaces of 


erp These were collected ced by -Mejor Archer during 
The species were chiefl -20 fathoms, 
Dn shallow banks. A full all the forms 


aoe rnam and severa] now specie? we dee pes. Among these 
are: Declea tetraptera, Xanthe scaberrimus, Maii miersii, and 
Caphyra archeri.—A paper wos read by Dr. Geo. King, on 
the Ficus, with special reference to the Indo-Chmese 

es. The genus Ficus was founded by Linnens, and included 


seven species (‘‘ Species Plantarum," ist ed.) Later editions 
contained 118 species. Blume described 93 uim figs, and 
Roxburgh 55 Indian species. In the ‘‘ Hortus Cliffortianus’’ 


Linngus clearly comprehended the difference of the sexes, i.e., 
Caprifig = male, the so-called Fig = female, and, Arisesycs = 
herma ite. Vahl seems to have misunderst thé 

ment of the sexes, and Blume apparently followed fim, Rox 


the whole of the species, finding two ud the 
majority monandrous. Later on and Miquel each 
made a careful of tbe flowers of the ond and separately 
gave different ifications of the subsequently 
altered his arrangement, arrangement, making divin visions PEE sub-genera, 
while enum 405 Old World, 128 American, and twenty-two 


peda of doubtful nativity. Iœ the ‘‘Genera Plantarum " of 
tham and Hooker reed of Miquel’s sub-genera are admitted, 
a fifth considered doubtful, and a sixth These anthois 

ed 's divisions as too loosely defined, and recom- 
mendfÉd a re-working of the group. Dr. goes into & 
lengthened ee of the structural es of the 
es (1) male, (2) 


RE PUR (G) ester, and (4) e fertile flowers. 
be oco n all the pecie of BUST a-act 


y named by himself '' £gsect-attacked-females," 
e has ad ted Count Solms-Lanbach's term "uu 
ydus MAE erc 188S); the latter botanist having anticipated 
Lees publicon, th ough King's researches been com- 


Heuer Ming eit enters into the question of these galle 
that, in the > majority, tho ipapa of AN Insect is 

resent, and, di papa an ual be seen through the coats of 
TAREAS The pape w ected escapes into the cavity of 
the hy these 


pollen of the anthers of 

ingtoshed. Now, there is n 

mere occunence in the genus 

numerous flowers having the geperal form of females, ch 

A Parra glaze es in their structure are incapable 
fertilisation en practically barren ; while at the same 

time their peed deiecta ft them for becoming the nidus for 

the darræ of insects. But, when the manner in which 

these malformed female flowers ‘kre d in the eis 

inquired into, it becomes clear that the interposition of 

insects these malformed female flowers may play a most i 

nnt part m the life-history of many species & the genus 

MASS n in the structure and arranffement of 


in itself remarkable in 
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the flofers, Dr. King is of apud that the evolutionary history 
of the genus Ficus may be Oa Cat derived therefrom 
he arpanges the Indo-Malayan species intc two great groipi 
the second of these being again dividel into three subsidiary 
aub-groupstas follows :— 


Groap I. Pseudo-her naphrodite. Palwsomorphe 
Gest. I . Urostigma - 
Ficus t [5 2 . Syneca 
Linn. Group IL Unisexual ( A { Sycidium 
S 3 : Coreilia 
i ane 
eomorphe 


Phys'cal Soclety, Ma-ch r2. — "rof. G Carey Foster, Vice- 
President, in the chair. —Mr. Shelford Bidwell described some 
experiments which seem to show that the electrical resistance of 
suspended copper and iron wires, alters ita the direction of the, 
testing current. The apparatus used consicted of a metre bridge 
with coils of 100 ohms m tbe gaps adjaini-g the standard wire, 
the other two arms being two suspended wires united at the top, 
to which point one termmal of the galyamomster was joined, A 
commutator placed in the battery circuit served to reverse the 
testing current, "When a wire is ded vertically the stress 
increases from below upwards, the authar believes the 
observed effects to be due to the a tron of heat by the current 
as it passes from a stretthed to an unstretched part of a 
copper wire, and the evolution of heat when it passes from an 
unstretched towards a stretched part. As the apparetus was 
arranged the current passed up ons side und down the other, 
‘beating the one and cooling the other, thus disturbing the 
position of balance. If iron wires were used the heating and 
cooling effects were reversed. Prof. S. P. Thompson suggested 
loading the wires at different points in order to vary the stress 
without using such long wires, and 3Ir. C. V. Boys thought still 
shorter yw d be used by joining tbe ends to a revolving 
spindle and street them by i —On a lecture 
experiment in self-induction, by Mr. SEel6rd Bidwell. A tele- 
phone ia placed in series with the secorrlary coil of an induction 
coil and another coil whose self-inducticn can be raised by 
inserting a core of iron wires, oc another coil, or both. The 
effect ot introducing the iron core is marked, reducing the 
sound enormously. If a coil of wire contuin‘ng an iron core be in- 
aerted, the effect of short-circui the œil 3 to increase the sound 
in the telephone. The same qnthor also described and showed 
an experiment due to Dr. Fleming, im which a disk of copper 
inns an angle of 45° to the axis 5f a coil of wire and sus- 
pended bifilarly, is deflected by passicg xn undulatory current 
round the col. In lanation of the former experiment, Dr. 
. Fleming wrote down the formule for tke effective resistance and 
self-induction of a circuit neer another closed circuit, which 
show that the former is greater and the larte® less for undulatory 
than fd steady currents. He had not arrcred at dhy satisfactory 
ipee dg of the deflection of the capper disk. Prof Ayrton 

ibited a tuning-fork worked electrically, in which the pitch 
could be varied by altering the 3elf-induction of the circut, or 
by varying the position of the make-and->reak screw. Mr. C. 

. Boys referred to his sublished in 1884, on the 
"impu given to metal disks in a tic field 
whose is suddenly changed. cx "OD similar 
character to described by Mr. Bixiwall aud suggested the 
use of aluminium instead of coppern =uture experiments, owing 
to its conductivity for the same welzht being greater. Prof. 
Thompsonsaid he had recently ased a similar apparatus to that 
described by Mr. Bidwell as an iLustmtinn of the effect of self- 
induction, and pointed ont the uses of sel and mntual-Induction 
in multiplex telegraphy and telephony. As an explanation of 
the deflection of the co disk by alternating currents, £ 
Foster thought ıt y due to its Inrial position thet 
of maximum ity, and therefore -ach impulse less 
effect than the preceding one. Mr. W. AL Mordey mentioned 
a simple arrangement for varying self-nduction used by Mr. 
Ferrant to control,the pomer df mcandescent lamps worked by 
alt currents, and Prof. Ayrton cescribed & closed mag- 
netic circuit of self-induction, used to protect voltmeters 
on the telpher lme at GI from Clsestrous inductive effects 
produced by breaki e loeomotrre circuit. Referring to 
tuning-forks, Mr. uet though some self-induction was 
necessary in order that the current sould act to the best 
advantage in att$uctinpg the pro at the instant. 

Furthereemarks were made by Mfr. and Prof. Perry.—On 
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a lecture iment to ow that capacity varies inversely as 
the thickness of the die'ectric. by Profs,W. BR Ayrign and 
John Perry. The auth=rs consider it easy for students to see 
that, other things remaining constant, ar aed ts proportional to 
area, Taking this as 2-oved, a condenser js arranged such 
that the area Æ of the insulated inner varies as the 
thickness / of the dielectzi-, and the potential ce between 
the coatings is found by experiment to be constant. Then since 


capacity = "UU, end both the latter being constant, there- 
fore the capacity of the condenser is constant. But by the con- 
struction of the apparatus ^. is constant, and it is assumed that 


area varies as 4, thersfore capacity must vary inversely as /. 
—Note on magnetic resi-ance, by the same authors. Two iron 
rings about 6 inches diameter, nade from the same bar of best - 
Swedish iron about half an inch in diameter, were wound with 
insulated wire in two helves, so that a current could be sent 
round either or both halves, and ths resulting induction measured 
by the throw of a ballistic gulvanameter in series with a 
few convolutions of wire wound round outside of the main 
winding. One of the rags was ccntinuous, and the other had a 
small air space of about 278 mm. ima plane perpegjlicular to that 
of the ring and pasing through its axis, as if the ring had been 
cut by a mv. e primary object of the experiments, which 
were made by Mess. Aldwortk, Dykes, Lamb, Robertson, 
and Zingler, of the Central Iastitntion, was to determine 
whether there was any appreciable ‘‘ surface magnetic resistance.” 
The results do not show any such resistance, and the relative 
lexistance of air and iron as calculated from the unsaturated 
parts are about as 1200 to I, a number a@tecing fairly well with 
those obtained by other experimenters. From this he authors 
oe for small distances magnetic resistance of air is 
proporti to length. When the magn current was 
passed round the one half of the divided ring on which the test 
coil was wound, a great induction could be obtained than by 
any other way of E reed and this the anthors do not 
attempt to tc feed z. Bosenquet said he had always found 
greater inductions obtainable in the middle of bar electro- 
magnets or open magnscic circuits, than could be produced in 
closed etic circuiz and thought the above observations 
Contre Ls own resuPs. A discussiongfollowed in which MIr. 
C. V. pore Mr. W. Lf. Mordey, Mr. Bosanquet, and Prof. 
Perry took part.—On azsount of the late hour the reading of a 
note on dynamo mach=res and motors by Profs. Ayrton and 
Perry. was postponed tll the nex: meeting. 

Zoological Society, March 15.—Dr. St. George Mivait, 
F.R.S., Vice-Presiden-, in the chair.— The read a 
report on the additioc» that had been made to the Society's 

ene during the month of February 1887.—Mr. Howard 
Saunders exhibited a = male Harlequin Duck (Cosmenetta 
Aistrionicn), shot off th» cozst'of Northumberland on December 
2 last, ond remarked at if was the second authentic British- 
killed en in existence. — M-. Oldfield Thomas read a 
on the collected Sy Mr. C. M. Woodford in the Solomon 
Islands.—4A. communication was read from Mr. W. R. vie 
Grant, con an account of the birds collected by Mr. C. 
M. Woodford at Faura and Shortland Islands, in the Solomon 
Archipelago, and m ot42r localities of the group.—A communi- 
cation was read from M-. G. A. Bonl: , containing a second 
contribution to the herpetology of the Solomon Islands. —Mr. 
Oldfield Thomas rend a paper describing the milk-dentition of 
the Koala (Phascalarctas cimerens), W. was shown to be in 
the same state of recazton as had been described ly Prof 
Flower in the case af tke Thylacne.—A second communication 
from Mr. Boul c-rtumed a description of a new Gecko of 
the genus Chend edad ils from the Kalahari Desert, South 
Africa, based on & specimen which had been presented to the 
Naturel eod Museum by Mr, J. Jenner Weir. The &uthor 
proposed to i: C. asri. 


Geological Sociezy, March 9.—Prof. J. W. Judd, F.R.S. 
President, ir the hmr.—The following communications wee 
read :—On Cheudrer-ws aci, ides, , by Mr. James W. 


sDavis.—On Zrisorucxas furias, Ow., further notes on 
the fossils described ty Sir R. Owen as Ins, 
Ow.; on JPufrioruri: merocratns, , a lizard the 


Cambridge Greensanc, in the Woodwardian Museum 

of the Pniversity of Cambridge; on Jeeronwckws valdensis, 

Seeley, a ian crocodile from the Hastings Sands of 
e 
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Hastings ; on a sacrum, a parently indicating a new of | tion of the mercurial outflow thermometer, patentad by Mens. 
bird ( thedeswens pid m Seeley), from the Wealden of | Negretti and Zambra as the *‘stanflard deep-sea ice ote 
Brook, bg Prof. "H. G..Seeley, F.R.S. In the last ; after | is largely used. When fitted in a frame which admits of the 


some 1emarks on the chaiacters of the sacrum in b Ornitho- 
sauria, and Dinosaurie, the author proceeded to describe a sacrum 
composed of six ygitebre in the Fox Collection, now at the 
British Museum, and tien to compare the fossil with the corre- 
sponding bones of the three ps named. The resemblance 
to the Dinosaurian and Ornithosaurian sacral vertebrge was less 
than those which connected the fossil with birds. From the 
latter it was distinguished by the smaller number of veitebrz in 
the sacrum, the absence of sacral recesses for the lobes of the 
kidneys, and the form of the articular face of the first sacral 
vertebra, But the small number of sacral vertebrz in Archoe 

mex, the want of renal recesses in Jchikyormir, and the 
characters of the articulation m the Solan goose showed thet 
these differences weie not essential; and the author con- 
cluded that the fossil belonged to a true bird, but that it formed 
a link with lower forms, an roximated more to Dinosaurs 
than did any other Avian type hitherto described. 


Chemical Society, Merch 17- Dr. Hugo Muller, F.R.S., 
Prendent, in tho chair.—The following pa were read :—The 
achon of heat on nitrogen peroxide, by Dr. A. Richardson. — 
Supersaturation of salt solutions, by Dr. W, W. J. Nicol This 
paper contains an account of experiments on the ysical con- 
stants of supersaturated and dilute salt solutions, e solutions 
were exammed in two ways: (1) concentration constant and 
temperature varying; (2) temperature constant and concentra- 
tion varying ; in this way it was possible to from dilute to 
supersatuiated solutions, and to examine the change in the 
varlous phyncal constangs. The electric conductivity, specific 
viscosity and rate of expansion were examined by the first 
method. The specific viscosity and density by the second. In 
every case it was found that the curve corresponding to the non- 
saturated solutions was perfectly continuous with that for the 
supersaturated solutions, From this the anthor concludes thet 
the don of dilute, saturated, and supersaturated solutions 
1$ the same. upersaturation is explamed by the hypothesis 
that the substance in solution is not the same as that which 
cryst hae out. A supersaturated solution of sodium thio- 
sulphate deposited crystals of the composition Na45,0,, H,0 
when evaporated ss vacuo, showing that the solution does not 
contain the pentahydrate.® The author believes that the salt in 
solution M combined with the whole of the water, an opinion 
based on his experiments on ur- &nd molecular 
volumes. Colour changes in solution kre hà he believes, due 
to hydration, but to rearrangements of the salt molecule similar 
to that which occurs in the case of chromium sulphate. Dr, 
Nicols views were criticised by Mr. Pickering and Dr. Arm- 
strong.— The formation of y-naphthalenesulphonic acid by 
means of sulphuric anhydiide and on -dihydroxynaphthalene, 
by Dr. aai E. Armstrong and Mr. W. P. Wynne.—a-C 
napthalen 
S. Williamson. —A ddendum to peper entitled an Speen of 
the laws which govern substitution in the case of benzenoid 
compounds, by Dr. Henry E. Armstrong. —The tensformation 
of citric acid Be Re and on the constitution of 
idine, by Dr. 5. Ruhemann.—Silver containing bismuth, by 

. William Gowland. . 

Royal Meteorological Society, March 16. —Mr. W. Ellis, 
President, in the chair.— The following papers were read :— 
Notes on taking meteorological observations on board ship, by 
Capt. D. W. Barker. The author makes various estions as 
to the placing of meteoiological instrumenta on ship with 
the view o$ securing fhiformity.—Marine tem observa- 
tions, by Dr. H. R. Mill ter bilefly sketc the principal 
historical methods of observing tem beneath the surface 
of the water, Dr Mill discussed in some detail the relative 
merits and defects of the two instruments now in common use 
for this purpose. The self-1 ering maximum and mmimum 
thermometer on Six’s principle, even with the addition of an 
outer bulb to protect it from pressure, has certain inherent defects. 
It merely shows the highest and lowest tem passed 
through, the indices are le to be shaken from their proper 


thermometer registering at a precisely known depth, admirable- 
results are obtamed by it. The manner of using these thermo- 
meters in the Scottish frame and of conducting temperature trips- 
in com vely shallow water was descibed; and the best 
ways of recording the observations and elaborating the results 
were alluded to; the work of the Scottish Maine Station on 
the Clyde sea area being taken as an illustration. The import- 
ance of marine temperature observations as bearing on submarine 
geography, on navigation, on the distribution of animal life, 
and consequently on fisheries, was alluded to. The paper was 
illastrated by diagrams, and bygthe exhibition of the apperatus 
which was described —After the E of these papers the 
meeting wes adjourned in order to afford the Fellows an oppot- 
tunity of inspecting the Exhibition of Marine Meteorological 
Instuments and Apparatus which has been organised under the i 
auspices of the Society. 

Victoria Institute, March 7. —The Rev. Dr. Walker read a 

on insect life in the Fest, in which he gave a full report 

of his entomological researches in Egypt and the East, and drew 
special attention to the very great number of British varieties that 
he had captured in eu pais of the world. Daring the 
discussion, Dr. Sydney Kl remarked on the value to- 
science of Dr. Walker’s labours, and, in regard to insect life in 
the East at night, sud thit when ing a night among the 
ruins of Ephesus he found its superabundance manifested by the 
actual roar of i rattles, h i and cries from 
the coun tod, qure eating his epei in the woods 
of C America. Mr. Hastings C. Dent gave an account of 
his observations in South America and elsewhere, 


'^ MANCHESTER 

Literary and Philosophical Society, January J7.—Piof. 
W. C. Williamson, F.R S., in the chair.—Mr, enry* Hyde 
exhibited a leaf of Bowptylhum calycinum, with y plants 
growing out of the margin.—Dr. Alex. H kinson read a paper 
on cavities m minerals EE. fluid, with vacuoles in 
motion, and other inclosures.—Prof. W. C. Williamson, 
F.R.S., gave & practical demonstration by means of sections, 
shown by the oxy-hydrogen camera, of the structure and develop- 
ment of young roots. Beginning with those of the maize as they 
appear within the seed, Prof. Williamson exhibited and explained . 
those of the vine, of the bean, of he crown imperial, and of 
the several species of cycads, illustrating the changes which roots ° 
undergo between the uniform structure seen near the root ak up, 
to ther more advanced condition, as seen first in the Toots 
of endogenous plants, and afterwards in the moie complicated 
ones of exogens. 

PARIS 

Academy of Scierftes, Merch 21.—M. Janssen, President, 
in the chair.—On the movement of a solid in a liquid, by M. 
Halphen. A theoretical demonstration is given of the general 
peoposiuon that this movement consists of (1) a uniform helicoida} 
motion round a fixed axis in space ; (2) a uniform rotation round n 
fixed axis in the solid; (3) a periodical movement.—On the great 
atmosphenc movements in connexion with MM, Schwedgf, «© ° 
Colladon, and Lasne’s cyclonic theones, by M. Faye The 
paper is devoted to a refutation of these various theories, which 
are stated to be mainly due to the confusion caused by to 

i between movements produced artificially in the air or 
water by & simple rotatory action, and the natuial cyclones, 
tornadoes, waterspouts, &c. ; the two orders of phenomena har- 
Ing only an apparent relation to each other.—Some observations 
and reflections on the earthquake of ue gen at Antibes, by 
M. Ch, Nandin . At this point of the coast the sea suddenly 

ired about 3 feet, soon returning with considerable velocity to 
its normal level. This and the associated phenomena are at- 
tributed, not to any volcanic action or to the gases confined in 
vast subterranean cavities, but to the resistance offered by certain 
part» of the terrestrial crust to the electricity generated in the 
globe itself. It is pointed ont that these disturbances occur 


M. Lecog de 
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M. F. A. Foil. Itis suggested that tke series of alight vibra- 
tions almost invariably following the first great shocks may tend 
fire-damp in mines, and that the precau- 
r should consequently be fedoubled in 
cts within the range of the general disturbance.—On 
a possible cause of the earthquakes of 1755, 1884, and_1887, by 
M. A. Blavier. An attempt is made ro associate these occur- 
rences with an abnormal accumulation ot ice in the Polar waters, 
a deflection of the Reon] branch of the Gulf Stream, 
attended by gieat climatic changes and a slight disturbance of 
dquiljprium in the submarine bed, followed by a possible local 
fracture along the line of least resstan-e. The in-rush of cold 
oceanic waters would appear to be incicated by the disappear- 
ance of the sardines from the West Coast of Europe in the years 
in question —On the employmerft of gæs as a constant source in 
etpeiuments on radiation, by M. Edouard Branly. In this com- 
munication a compaiative study is made of the moderato: lamp 
and gis jet, as two sources of mean temperature in these experi- 
menis.— On the tartrate of antimony, by M. Guntr. A process 
is described. for preparing in the state the acid tatrate of 
antimony, which Peligot obtains by alcoholic precipitation of a 
concentrated solution of the oxide of anumony m tartaric acid. — 
On the presence and quantitative analysis of alumina in wine and 
the grape, by M. L. L’Hote. The results are given of expeii- 
ments made to determine the presence in appreciable quantities 
of antimony m Burgundy, Roussillon, and some other ped wines. — 
Note on some new syntheses in the fatry series by means of the 
chloride of aluminium, by M. Alp3onse Combes.—On the 
microbe of yellow fever and its arteauation, second note, by 
MM. Domingos Freire, Paul Gibier, and C. Re n. 
continuation of their studies on this mizrobe, disco by them 
in IS84, the authors describe 2 process by means of which the 
virus may be attenuated and converted into a prophylactic 
vaccine.—Calorimetric studies on mck children, by M. P. 
Langlois, The experiments here described show that in chronic 
disorders With hypothermy there is a diminution of calorie, which 
increases irfmaladies with hyperthermy,—On certain character- 
istics of the pulse ın morphiomaniacs, by Messrs. B. Ball and 
O. Jennings. The observations here iDastated by sygmographic 
i serve both to detect the practice in patients secretly 
addicted to the t of morphia and to remove the craving for 
intermittent doses.—Mineralogical stady of the Foit Duncan 
meteoric iron iecently ted to he Pais Natural History 
Museum, by M. Stanislas Meunier. The analysis of this speci- 
men, foand in 1882 near Foy Duncan Mo County, Texas, 
shows a remarkable resemblance to the maks which fell at 
Braupan, Bohemis, on July 14, 1847. It yielded: iron, 92°02 ; 
nickel, with taces of cobalt, 6'Io residuum, I'80; density 
7699. : 
STOCKHOLM 
Royal Academy of Sciences, February 9.—The following 
Papers were accepted for mseition in the Proceedings of the 
Academy :—ÜOn the so-called anomalous dispÉrsion, by the late 
Colonel C. E. af Klercker. On Lenrol and toluol monosul- 
combinations, by Dr. Mats Weibull, — The Lettersted Prize for 
1887 for the best orginal scientific work was awarded to Prof 
F. A. Smitt for bis ** Critical Index of the Sa/sertida in the 
Notional Museum," whilst the amo.mt of the same legacy for 
BO scientific work was awarded .o Prof. A. G. Nathorst for 
his 1esearches on the Tertiary flora of Japan. —The Secretary 
announced that the Proceedings of the Academ for 1886 were 
completed, that the first part (‘‘ Lurores bordales "') of Series 
IL ofthe work ''Obeervations faites au Cap Thordsen, Spite 
berg, par l'Expédition Suddoise,” published at the expense o the 
Academy, was issued.— The following two papeis were also 
presented by Prof. Berlin :—On sx womeric acids of toluol 
disulphone, by Dr. P. Klason. On the substitution of the amido 
group in aromatic combinations fo. h thion as well & oxy- 
eene by means of diazo combinations, by the same.— Prof. 
und advanced a strictly mathematical demonstration showing 
the correctness of his theory unipolar induction.— 
Prof Gyldén presented the following pa :— Untersuch- 
uber emen specielfen Fall des Problems der drei 


founded on studies at the Stockholm Observatory, by- 


ungen 

Ko A 

De. P. Haner, of St. Petersburg. On the absolute correctness 
of terms of expression employed by Prof. Gyldén in order tọ 
solve the problems of three bodies, by himself, which 

wil shortly apptar in the 4cés MMathematica,—Prof. Smtr 
the appearance of a n2w edition of the illustrated 
Fiskar " (‘“The Fishes of Scandinavia”), in 
‘of original drawings by Herr W 





Wright, belonging to the Academy, which have never been pub- 
lished before. He also presented the first report of the Ornitho- 
logical Committee appointed by the Academys—Prof Mittag- 
Leffler ted the follo pers:—-On convelgents to 
definite int by Herr C. B. E Caral. On a treatise by 
Ascoli relating to the integration of the differential equation 
D's = 0 for a given Riemann surface, by “Dr. G. Enestrom. 
Integiation der differential Gleich u =o in einen belie- 
b Riemannischen Fláche, by Prot. Giulio Ascoli, of Milan. 
—,The Secretary presented the following papeis for insertion in 
the Proceedings :—On the influence of Moram on a-acetic 
naphthalid, by Prof. Cleve. On naphthahd acids, by Dr. A. G. 
Ekstrand. n a- and #-naphthamidoxim, by the same. On 
the resin acids in gahpot, by Dr. A. Westerberg: On 
pteropods in the Zoological Museum of the Upsala University, 
collected by Capt. G. von Scheele, classified by Dr. H. Munthe. 
Notes on Peimian fossils from Spitzbergen, by Prof B. Land- 
en. Einfluss der Neutralsalze anf die Keactonsgeschyindikeit 
er Verseifung von Actylacetat, by Dr. S. Airhenius. 
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A NATURALIST IN SOUTH AMERICA 
Notes of a Naturalist in South America. By John Ball, 
F.R.S., M.R.LA.,&c. (London: Kegan Paul, Trench, 
and Co., 1887.) 


B this unpretending little volume its author has opened 
up to view a new avenue to knowledge—a royal 

in short, to anyone as competent as he has shown 
himself to be to take advantage of all that it offers to 
an intelligent traveller with his eyes and ears open. Its 
contents are a rich collection of facts and thoughts, 
chiefly botanical, meteorological, and geographical, ac- 


quired during a five months’ voyage over 18,400 miles of 


ocean, and *mbracing 108° of latitude, during which the 
author passed only seventy days on dry land ; and they 
are laid before the reader in a style which is as attractive 
as instructive. 

In the preface Mr. Ball says of his voyage :—“ A tour 
round the South American continent, which was com- 
pleted in so short # time as five months, may not appear 
to deserft any special record ; yet I am led to hope that 
this little book may induce others to visit a region so 
abounding in sources of enjoyment and interest. There 
is mo part of the world where a traveller can view so 
many varied and impressive aspects of Nature, whilst he 
whose attention is mainly given to the progress and 
development of the social conditioh of mankind will find 
in the condition of the numerous States of the continent, 
and the manners and habits of the many different races 
that inhabit it, abundant material to engage his attention 
and excite his interest" Mr. Ball adds that, though the 
aim of his journey was mainly to see Nature in aspects 
new to him, he, as an unprejudiced visitor, gives also his 
impressions as,to the social and political condition of the 
different regions which he visited. With these impressions 
we need not concern ourselves, though we may say that 
they seem to us to be both just and liberal. 

Leaving England in March 1882 as a passenger on 
board a West Indian mail-steamer, Mr. Ball found that 
the across the Atlantic offered nothing of unusual 
interest, but everi this well-beaten track suggeats some good 
ideas as to rate of flow of the upper and lower strata of the 
aérial currents forming the trade-winds. Barbados was 
made in thirteen days, where, amongst other vegetable 
treasures, he obtained the fruits of the sandbox-tree (Hura 
crepitans), the explosive nature of which is well known, 
though not the violence of its character, which would sug- 
gest an alternative name of the dynamite-tree. Mr. Ball 


carried away 2 specimen packed in a wooden box, which. 


he subsequently placed in his herbarium room in London, 
where, nine months after it had been obtained, it burst 
with such violence that the box was broken to pieces, and 
the valves and seeds of the fruit were scattered all about 
the room. -» . 

A single day at Jamaica afforded him his first glimpse 
of à thoroughly tropica$ vegetation £5 s/w, and it would 
be difficult to find a terser or better descriptiqn of its 
appearance to a Londoner than his simple statement that 
“ it seemed to me as if the inmates of the Palm House at 
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Kew had broken loose and run scrambling up tht rocky 
hills.” 

The Isthmus of Panama crossed and the Pacific 
reached, the real interest of the voyage begins. The first 
impression Mr, Ball gains—suggested by the breadth of 
the Bay of Panama (I*o sea! miles across)—is of the 
vastness of the geographical features of America as «om- 
pared with the idees formed of them from ence of 
“our diminutive European continent,” and from maps, 
and especially from those on Mercator's projection. 
Inrespect of this last he not inaptly complains that it 
profits nothing to explain, even to the most intelligent 
youth, the nature and amount of the errors involved in 
that mode of representing a spherical surface on a plane ; 
and he goes on to say: “I verily believe that all the 
mischief done by the stupidity, ignorance, and perversity 
of the writers of bad school-books, is trifling compared 
to the amount of false ideas spread through the world by 
the production of that respectable, Fleming.” 

A few hours botanfsing in the coast forests of Buen- 
aventura, a port on the coast of Columbia, ylelded a 
harvest of plants which forged the first link in a chain of 
reasoning that has led Mr. Ball to the conclusion 
(opposed to the view of all other writers on the same sub- 
ject) that the most marked division of the flora of tropical 
South America is not that between the’ regions east 
and west of the Andes; for on his arrival, In Brazil he 
found that, thougA he was nearly 3000 miles from Buen- 
aventura, and separated from it by the great barrier of the 
Andes, the plants of the forests of that country were 
almost all nearly allied to Brazilian forms, This is followed 
by a bold speculation, dwelt on at greater length towards 
the conclusion of the work, that “the ancestors of the 
Brazilian flora, and to a large extent also those of the 
Andean flora, came into existence in the ancient high 
mountain ranges of Brazil, where we now see, in “the vast 
extent of arenaceoüs rocks, and in the surviving pinnacles 
of granite, the ruins of one of the greatest mountain 
regions of the eagth.” 

Crossing the equator, our naturalist was disapfointed 
in not seeing Chimborazo, still in popular estimation 
the “hub” of the South American continent, though geo- 
graphers have long known that it has to bow its head to 
Aconcagua, upwards of 2500 miles further south. Chim . 
borazo is only seventy miles from Guayaquil, whence it 
is easily seen on clear days, but we are told these occur 
only about half a dozen times in the year | 

Cape Blanco, the westernmost cape of South America, 
rounded, the so-called rainless zone of South America, 
which extends for nearly 2000 miles to the southward, 
is reached. This is a feature of the’highest interest to 
tHft biologist and meteorologist. Its access was signalled 
by the sudden fall of temperature from an average of 80°, 
with a relaxing atmosphere “heavily charged with 
vapour,”? to 74°, with an elasticity in the air that 
dispelled a previous lassitude, which had rendered burden- 
some even the first taste of the charms of tropical scenery. 

In no part of the world is a change in vegetation more 
suddenly effected than in the short distance, amounting 
to little over 100 miles, between the Gulf of Guayaquil and 
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Payta. e Nowhere in the world are the forests more 
luxuriant than in the former place, whereas, on arriving 
at Payta, Mr. Ball was informed by the officers of the 
ship that it was no use his taking his botanical bor 
ashore with him, because the country was absolutely 
without vegetation. As, however, the forewarned ex- 
pestad, this was not quite the case: stunted bushes grew 
in the cliffs, nor were plants absent,on the plateau above, 
where, however, the vegetation was more scarce than he 
had anywhere seen it, except i the tract west of the 
Nile above Cairo. He remarks that the gullies furrowing 
the seaward face of the plateau show that heavy rains 
must visif this part of the coast, and on inquiry he was 
informed that abundant rain, lasting for several days, 
recurs at intervals of three or four years. This, he subse- 
quently found, is a normal feature of the rainless zone, 
added to which he was informed that slight showers occur 
at intervals a few times in the year, which suffice to 
maintain the vitality of the few species of planjs that 
~ hold the ground persistently ; ; whilst the heavier rains are 
followed by an outburst of herbaceous vegetation covering 
the surfaces that have long been bare. 

For the existence of this rainless zone Mr. Ball con- 
siders that the hitherto assigned causes are insufficient. 
These are: the influence of the Andes in condensing the 
Atlantic vapours brought by the westward atmospheric 
flow; the whrming in its passage north of the vapour- 
bearing a&rial"currents that accompany the Antarctic or 
Humboldt oceanic current; and the effect of this 
warming of the air in enabling it to hold in suspense 
all the vapour it absorbs in its passage north . Mr. 
Balls principal objections to the sufficiency of these 

causes are that the Andes of Ecuador and Columbia 
do not condense the western vapour-bringing winds, 
whilst those of Peru, Bolivia, and North Chili do; and 
that the®littoral zone of the former regions is, for a 
distance of 800 mules, even moister than parts of the 
coast of Brazil and Guiana. His supplemental explana- 
tion is based chiéfly on the physical, features of the 
Andes.e In Peru the Andes present four pamallel longi- 
tudinal chains, increasing in mean elevation in going 
westward, though the highest peaks are not on the 
westernmost range. In Ecuador only two such ranges, 
_ tbe two westernmost, exist, and these do not suffice to 
drair the vapour-bringing winds, a portion of whose 
moisture is precipitated on the Pacific coast In 
Columbia, again, there are three pf these parallel ranges, 
enough perhaps to drain the easterly winds; and its 
sources of moisture may be supposed to be derived from 
the diversion southwards of easterly currents from the 
Caribbean Sea whith have crossed the Isthmus of 
Panama. On the whole, however, Mr. Ball considefs 
that the influence of the Humboldt currents, oceanic and 
atrial, is of far greater moment than is that of the Andes, 
since the influence of these currents is felt even to the north 
of the Gulf of Guayaquil, as'at Cape St. Elena, where 
the rains are less frequent.than at Guayaquil. For the 
further description of this interesting subject we must 
refer to the work itself. . 

On April 15, Calliio, the port of Lima, was reached, and 
a ten days’ expedition to the higher Andes was effected. 
For thisghere were two railroad facilities. One line starts 
frofn the coast at Mollendo, south of Callgo, and, runhing 
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by Arequipa, crosses the crest of the Andes, and, ter- 
minates at Lake Titicaca, 12,800 feet abovethesea. The 
other starts from Lima itself. It was projected with the 
intention of piercing the crest of the Gorflilleras at an 
elevation of 15,645 feet above the sea, thence descending 
to Oroya, a plateau between the main ranges. Its ulti- 
mate object was to afford a route to the fertile districts on 
the eastern slopes of the Andes As yet it has only 
reached a village called Chicla, 12,200 feet above the sea, 
its progress having been stopped by the war between 
Peru and Chili The first of these routes was ob- 
viously the most desirable for -a naturalist, but want of 
time and the fact af Arequipa being in possession €f a 
Peruvian force drove Mr. Ball to take the Chicla route. 
To the professed naturalist Mr. Ball's observations on 
this little expedition offer much of interest, but the 
season was unfavourable for botanising, the weather at 
the culminating point wretchedgand the nateral features 
of the country, under such conditions at any rate, 
anything but inviting. There is a brief discussion on 
mountain sickness, of which Mr. Ball has already detailed 
his symptoms in this journal (vol. xxvi. p. 477). They are 
anomalous; but as his elevation was only 12,200 feet, at 
which many mountaineers who suffer a&utely at 16,000 feet 
and above it feel no inconvenience at all, his experience 
is insufficient. That the symptoms should disappear 
during bodily exercise is opposed to what is described in 
the cases not of man only, but of cattle, sheep, and 
horses, in crossing high passes. The observations on the 
temperature of the upper Andean regions as compared 
with that of the coast are very valuable, as are the notes 
on the zones of vegetation, the ranges of Species, the 
distribution of endemic forms, &c. 9 

On his return to Lima, Mr. Ball obtained some further 
information regarding the well-known hollowed cliffs of vol- 
canic rock which occur along the coast, and reach to 700 
feet above it, and which have been written of by Lyell and 
others as indications of a rise of the land. According toa 
very intelligent local observer, Mr. William Nation, of Lima, 
the excavations are due chiefly to a cryptogamic plant 
which grows on the surface of the cliffs, and is in active 
vegetation as a disintegrating agent during the dense fogs 
that prevail for many months of the year. Mr. Nation 
thinks that alternations of dry and damp air, by causing 
the cells of this burrowing plant to expand and contract, 
effect the removal of scales of mineral matter from the 
surface of the rock, and hence eventually excavate the 
latter. Fancying that the plants might (as do some 
lichens) chemically affect the rock, Mr. Ball submitted 
specimens to an eminent cryptogamist, who found it to be 
an Alga, and harmless in this respect. Mr. Ball Himself 
is disposed to think that vicissitudes E temperature 
aided by alternations of moisture and dryness, dry fog 
and sun, may play the greatest part in effecting the 
hollows. It is to be hoped that Mr. Nation will follow 
up the problem, which wants only careful observation to 
solve it. I 

, Between Callao and Coquimbo, along & monotonous 
“Coast, several places were" visited, but these seem 
to be far from being oases; somg of them, indeed, are 
dependent on transport by se& for a supply of fresh water. 
The track between Arica and Copiapo, a distance of 690 
miles, “ further than from Liverpoel to Oporto,” is that ‘in 
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in attempting to supply such an one. The earller works 
of Curtis and Stephens are, for obvious reason4, of little 
practica] use in the present day, and though, twelve yéars 
ago, Mr. IL E; Cox published a hand-book of British 
Coleoptera in two volumes, it cannot be said to have been 
the work required, owing to the facts that it contained no 
reference to localities and that it consisted entirely of 
systematic tables, without the addition of any matter that 
could make it a pleasant book to use. 
` In the work now before us, the author has been very 
successful as regards tifese points; he adopts the system 
of tables, but gives, in addition, brief diagnostic descrip- 
tions of all the species, and satisfactory details of locali- 
ties and the distribution in our islands. In his prefatory 
remarks he very properly calls attention to the necessity 
of access to collections of an elementary nature, so that 
the student shall have some elementary notions about, at 
any rate, a few beetles before attempting to use the work. 
There can be no doubt that he is quite correct as to this 
pointyend it may be hoped that, the local museums and 
school collections *that are now becoming numerous 
throughout the country will be of great use in this respect ; 
and for this object such institutions should possess a small 
but well-selected general collection in addition to that of 
their local fauna. 

There are now about 3200 species of Coleoptera on the 
British list, and the present volume deals with only about 
one-sixth of these, so that the work when sonfpleted will 
be of considerabIb extent. The author promises to give, 
when it is concluded, an introduction to the system of 
classification employed in it. ‘This is, indeed, indispens- 
able, as at present the student is not supplied with’ any 
definitions of the “ series” which form the basis of the 
arrangement used. He already finds, however, under the, 
various subdivisions, remarks on classification and affini- 
ties; these are usually well considered, and will, no 
doubt, increase greatly the interest of the work, and, it 
may be hoped, will induce the student to extend his 
studies to questions of greater interest and importance 
than the determjnation of the names of species. 

The Coléoptera are an enormous order of insects, com- 
prising already fully 100,000 species, and as their organis- 
ation is such that the details of their external structure 
can be readily observed, much has already been done 
towards establishing a natural classification of the ordey. . 
The author has made himself well acquainted with the 
various recent improvements in this department, and 
acknowledges in the framkest manner his obligations to 
authorities in various parts of the world. "There are some 
points of general interest as to the British Coleopterous 
fauna, such as the number of species peculiar to the 
islands, but the work before us has’ not yet sufficiently 
dfivanced to enable such points to be discussed with 
advantage, and we may perhaps find occasion at a future 
time to consider them. 

It would be a very great advantage if zoologists could 
agree on a system of names for the various aggregates 
larger than genera. Mr. Fowlers work only gives the 
individual names pf these larger aggregates, and dis- 
tinguishes them- merely by rather glight typographical 
distinctions ; as a consequence, the student finds himself 
introduced to a: large number of thesg names in rapid 
succession, and they must be rather a source of Bewilder- 






































which the rainless zone is most pronounced. With the 
possible éxception of Pisagua, there is no inhabited place 
where drinkable water is to be had, and yet the wants 
(dr greed) of men have established many industrial settle- 
ments along the coast for the purpose of working mines 
of silver, copper, and lead, and digging deposits of 
'alkaline nitrates. Drinking-water is, in most of these 
towns, provided by the distillation of sea-water ; in others 
itis imported. Nine such places were touched at by the 
steamer ; their features were uniform, and, we may add, 
uniformly repulsive : chemical works with tall chimneys, 
sheds of reeds for workmen, a few clean-looking houses 
for managers, and grog-shops. At one of these, Tocopilla, 
Mr Ball observes :—" At last I found, what I had often 
heard, of, but in whose existence I had almost ceased to 
bélieve, a land absolutely without a trace of vegetable 
life. Not only was. there no green thing; not even a 
speck of lichen that I could detect, though I looked at the 
rocks throfigh a lens. ven more than by the absence of 
life I was impressed by the appearance of the surface, 
which showed no token that water had ever flowed over 
it Every edge of rock was sharp, as if freshly broken, 
and on the steep slope no trace of a channel furrowed-its 
face. The aspect is absolutely that of the scenery of the 
inoon—of a worf without water, and without an atmo- 
sphere.» Curiously enough, small birds, which live on 
stable manure, were the only trace of indigenous animal 
life; what they were Mr. Ball could not approach 
them near enough to see. Seaweeds, however, though 
scarce, occurred in pools left by the tide, and relieved the 
barren coast from the curse of being without vegetation. 
At Caldera, the port of Copiapo, vegetation begins, and, 
though the environs are sandy,.bushes and inclosed 
gardens are to be Yeen, and at Coquimbo green is, in the 
spring at any rate, a dominant colour. On May 9, Mr. 
' Ball disembarked at Valparaiso, and made that town and 
Santiago his headquarters for twenty days. During this 
period he made numberless observations on the scenery, 
climate, vegetation, and geographical features, many of 
which though referring to matters that are familiar to 
every scientific reader, abound in thought and shrewd- 
ness, and are exceedingly instructive. Leaving Val- 
paraiso, the voyager entered a totally different region of 
America, physically and biologically, and into it we shall 
follow him in a future number. 
E (To b¢ continued.) è 





COLEOPTERA OF THE BRITISH ISLANDS 


The Coleoptera of the British Islands. A Descriptive 
Actount of fhe Families, Genera, and Species indige- 
nous to Great Britain and Ireland; with Notes as to 
Localites, Habitats, &c. By the Rev. W. W. Fowler, 
M.A. Vol I. Adephaga—Hydrophilide, Pp. xxii 
and 269. Two Plates. (London; Lovell Reeve, 1887.) 

[Pate the last thirty years, seven or eight distinct 

catalogues of British Coleoptera’ have been pub- 
lished, and have met with an encouraging. sale ; hence 
there can be no doubt that there exists a considerable 
number of collectors of British Coleoptera. But no yeally 
satisfactory systematic work on this department of the 
aun of our islands exists, and Mr. Fowler has Sone well 
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author is at his worst, and there is much here which stands 
in need of revision. Weare told, in the igtroduttion, ghat 
“the earliest known insects have been found in the 
Devonian, so probably tbere also existed spiders." 
Taking the context into consideration, jt fs surprising 


e 

ment to‘him than a key to the classification adopted ; it 
would psobably be an improvement if, in future volumes, 
the author would prefix to these names the terms 
* Family,” $ Sub-Family,” “Group,” &c., so as to allow 
the systematic value of the names themselves to be more 
readily appreciated. The two plates accompanying the 
volume are intended to give an idea of those structural 
characters on which the classification used in the work is 
based, and they also give three figures of larvae borrowed 
from Schiodte; it, may be hoped that these latter extra- 
ordinary forms may incite some giudent to continue the 
work of investigating the earlier stages of beetles, so 
ably pursued by the talented Dane whose recent decease 
is still a matter of general regret amongst entomologists, 
The structural diagrams II. and III. on Plate A are, 
. as given, far from being successful They are described 
as representing the under-skeleton, but, actually, one- 
half of each of the diagrams represents the upper surface, 
and the manner in which the two halves are connected 
will inevitably suggest to a-beginner that the structures 
- displayed are those that would be seen on removing the 
parts covering the upper surface. 

Mr. Fowler, as we have already stared, has taken great 
pains to make himself acquainted with the modern author- 
ities, and to render his work as interesting as the nature 
of the subject and its great extent will permit ; his efforts 
in these directions will no doubt be duly appreciated, 
and his werk'will,it may be hoped, find a place in the 
libraries of all Sur local museums, as wel as on the book- 
shelves of the amateur. D. S. 


Paleozoic spiders, and overlook that of Silurian scor- 
pions and cockroaches, the former so well to his purpose. 
* Big-tails" * Queer-ails" and “Little-tails” are 
recderings of Macrura, Anoimoura, and Brachyura as 
unfortunate as they are unconventional. ' 
The illustrations are good 2s a whole; some are excel- 
lent, being faithful copies of standard figures. More 


must be taken to the wretchedly wooden drawings of 
crustacean larvæ, especially of the young lobsters (p. 27). 
For the latter the author would do well to substitute, 
should a second edition be demanded, the strikingly 
truthful drawings of Sars (“Om Hummerems postem- 
bryonale udvikling,” Christiania, 1874), or, failing those, 
Kents figures ("International Fisheries Exhibition 
Literature,” vol. vi. “ Conferences ”). 

There is much truth in the author’s assertion (p. 10) 
that “everybody knows a crab. Everybody knows a 
spider But it is just these every-day things that people 
know really least about; while, on the contrary, 
that must be sought for in order to be seen are often most 
commcnly known." “The writer is true to this tenet, and 
his boak ought, in the hands of an intelligent “tyro,” to 
be productive of good resuts; while passages such as 
that in which he describes (p. 73) the construction of the 
spider’s web are well calculated to arouse that enthusiasm 
which hs is sanguine enough to presuppose. The appre- 
ciation of the beautiful in Nature hust precede the 
devotion to that which is more useful, and the little hand- 
book before us, invested, as it is throughout, with a true 
dignity of purpose, will serve as a means to this desired 
end. g 





BRITISH STALK-E YED CRUSTACEA AND 
SPIDERS 

“British Stalk-eyed Crustacea and Spiders. By F. A. A 

Skuse. .(London: Swan Sonnenschein, Lowrey, and 

Co., 1886.) 

^HIS is a modest little volume of 126 pages, 

professedly written for the “tyro” We are in. 

formed, on p. 14, that the “pages do,not profess to 
be eithet scientific or in the least anything Beyond the 
production of a humble admirer of Nature, and only 
intended to put the reader on the road to the investiga- 
tion of the creatures written about.” This being so, it 
. Would be unfair to judge the work from the stand-point of 
more Special treatises, and we need do no more than 
comment upon the introduction of a somewhat antiquated 
- system of classification and of minor errors which would 
* be unpardonabié in a work of greater pretensions. 

The book is a clearly stated compilatian, and is, so far 
as it goes, fairly accurate and up to date. There is, 
manifestly, little rodm for originality, and the reader 
must be prepared to find that most of the more pleasing 
passages—those dealing with the habits of the animals 
descnbed—are, of necessity, quotations from earlier 
authors, references to whose works are in all cases given 
as footnotes. ‘ 

The subject-matter is apportioned into nine chapters 
and an introduction, and it deals with methods and 
accessories as fully, as witir the animals themselves. 
Under the head of Development (Chapter ILI.) are to 
be found the factsgof morphology and physiology which 
fall within the scope of the work. Itis in this that the 








5 OUR BOOK SHELF 
Catalogus of the Fossil Mammalia in the British Museu, 


ontaining the Order Ungulata, Sub-order Proboscidea. 
By Richard Lydekker, B.A, F.G.S. (London : Printed 
by Orde- of the Trustees, 1886.) 


THE colleciop of Proboscidean remains preserved in the 
British Museum is by far the largest in any Museum in the 
world ; pap ue on it does the splendid collections 
made in the Siwaliks of India Ey Sir Proby T. Cautley, 
the unrivalled British series af mammoth remains, the 
unique collection of pygmy-elephant remains from Malta, 
the series of remains of dinotherium aad mastgdon, 
from Eppelsheim, &c., and a fine collection of American 
mastodons from the United States and from South 
America. 

An immense collection like this, containing remains be- 
longing to nearly all the described forms, was admirably 
adapted for the study of transition forms, and Mr. Lydekker 
has not been rontent in this Catalogue with giving merely 
a detailed entmeration of the contents of the cases, but 

written a full account of the families, era, gnd 
x of the species of the kfown extinct Probo oes 
In a short intoduction he gives some most interesting 
notes on the geographical geS'ogical distribution of 
the species. In reference to the subject of the structure 
of the cheek-teeth Mr. Lydekker thinks that this can be 
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spicers might be advantageously delineated, and exceptíon: 


that the author should thus presuppose the discovery of. 
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tràced from the most generalised to the most specialised 
memper of*he Elephantide. So complete indeed is this 
transition that not only is there no real line of demar- 
cation between Mastodon and Elephas, but several of the 
species of thestwo genera seem to so imperceptibly 
into one anothe® it is not uently a matter of 
extreme difficulty (if indeed it be not an absolute impos- 
sibility) to determine to which species individual teeth 
really belong. Field " 

In to phi istribution, there appears 
to be d onslerdhle. evidence in favour of an easterly 
migration of the mastodons having taken place from 
Europe to India ; while the restriction of the stegodont 
group of elephants to the latter country and the regions 
to the eastward, points to the conclusion that the transition 
fron? the mastodons to the higher elephants took place in 
those regions. From this we may also infer that there 
subseqhently ensued a westerly migration of these cas fea 
forms to Europe, and finally on to North America, where 
the true elephants did not make their appearance till the 
Pleistocene, and then appear to haro been represented 
only A twoespecies, one of which ranged over the greater 

the higher latitudes of the northern hemisphere. 
a 
The 


The descriptive details are very usefully ill 
number of woodcuts of the teeth and cranial bones. 

work, despite its name of Catalogue, is a most important 
contribution to our knowledge of the subject. 
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[The Editer does mot hold himself responsible for opinions ex- 
pressed by his correspondents, Neither cam he undertake to 
returner to na with the writers of, rejected manu- 

communications 


scripts. No movicaistalem of anonymous 2 
[The Editer urgently requests correspondents to hath their letters 
asshort as possible, The pressure om his space is so 


that it is impossible otherwise to insure the apres even 
ef communications containing interesting ana nove facts.) 


Wridescent Clouds 


- „TBI DGIO nOn is vary ove here in the winter, occur- 
ring, with few exceptions, whenever there are scattered clouds 
near the sun. The colours are often brilliant to catch 
the attention of the most casual observer, but at other times 
they cta only De made ee eee ee 

ese reduce the intensity of the glare near the sun 
to a point favourable to the discrimination of colour. 

I have lately been watching the somewhat complicated phe- 
nomena, and rough measures of the angular distances of 
the various colours from the and I have little doubt that the 
colours are due to diffraction of light by fine particles of ice. 

Within a circle, radins about 2°, the clouds are white, perhaps 
faintly tinged with blue; bat it is difficult to observe a delicate 
shade of colour so near the sun. This circular space is sur- 
roumded by a ring of ow OT The region of most 
vivid hues is compri between 3° and 7°, thee most striking 
being purple, blue, orange, . , and red. These are not 


arranged in bat are distri oree KIE tuner parit ofa 
cloud ın patches. Beyond this region the only colours 
visible are and fainter as the distance from 


red, 

the sun is increased. I have: detected them in three-or four 
pe PATEE E as o tta ed HE 
greens an are tly arrenged in bands parallel to the 
edge of the cloud, sometimes as many as thiee bands of each 

visible. I have often soen a cloud completely encircled 
by bands, the impression given to the observer being that the 
colour depends on the thickness of the cloud. No doubt the 
real explanation is that the ice particles are larger in the interior 
ofa cloud. We have thus two independent factors to determine 
the colour of a particular portion of cloud : the distance from the 
sun, and the average size of the particles, Near the sun slight 
variations of the former more important, so we get p 
tolerably regular yellow ring. " Far from the sun the verietione 
of the Iatter have overwhelming influence, and we have bands 
along the edge of a cloud Ata medium distance, in thesregion 
of vivid colour, we have the two factors nearly equally powerful, 
and indescribable confusion as the general result. 


. 

On one occasion, when the edge of a lafge clouds passed 
almost thé sun, Tnoteff down the colonrs in erdgr along 
the edge, w. the size of the particles would be tolerebly 
uniform : white, yellow, red ; blue, green, yellow, pink ; green, 
faint red, This list consists ues Egi cda ii 
fraction and it is in sa ry agreement with a 
number of less complete series that I have obtained. The blue, 
however, is often replaced by a brilliant due te the first 
and second spectra overlapping. Another m of discover- 
ing the true order of the colours is by watching the changing 
hues of a cloud approeching or les the sun. ded to 
corroborate the list just fiven, bet I could seldom trace more 
than two or three so rapidly did the clouds grow or 
dwindle away. I noticed,e indeed, that the more rapid the 

the more brilliant were the colours displa: One 
A toud 
showed faint colour at a 
edged with green, with 
the bands moved inwards, and red appeared on the 
green, then red, then green. The lest tint was very 
and afterwards the whole cloud remained white. The inward 
motion of the bends showed that the inner particles were larger. 

We now come to the question of the form of the 
particles. The form most favourable to diffraction is the spheie, 
as with a sphere the angle of diffraction for any given speri 

com of 


d only on its diameter. Thus.if a cl 
of uniform sire, and be at the angular distance the 


Er corresponding din Uc first for that size, each sphere 
will send its quota of light to observer. Next to the sphere 
comes the circular cylinder. In order that a er may send 
diffracted tto the observer, its axis must in or near the 
reflecting B the reflecting plane I mean the plane of a 
minor midi would reflect susbpht to the cbserver, But, 
when this condition is satisfied, the angle of diffraction, corre- 


nding to any icular , de only on the 
dametes of the nder, a cies Din o odas QR for 
instance, gives diferent diffacting angles afcording to the 
orientation of the particle. The spectra roe oE to 
dient oani youd we Pee Kos mE t be 
the t. 

Now, among the manifold forms of snow-crystals there is, I 
believe, nothing approximating to a sphere. But thin h 

isms are common, either seperate, or attached as 1ays to - 
Coral: diska These would produce much the samo effect as, 
circular cylinders; for the extreme variation of the apparent 
diameter of an hexagonal prism from its mean value is only 
7 per cent. A 5 

Granted that the diffracting partitles are h filaments, 
my Measurements of the angular distances of thc colours from 
the sun supply data for determining the average diameter of the 


filaments. or this purpose Uo a useful colour, as it 
always ari the overlapping of the first two I 
took kie Eve and-toen measures at varous times, which 
varied from 34° to 6%. give diameters from *017 mm. to 
*009 mm. of the first spectrum ranged from 24° to 53°, 
six measures, ese give diameters from ‘021 mm. to ‘olomm. 


Blues of the second spectrum, four measures, 44° to 69°; diameters 
‘014 mm. to *oog mm. If the colours I-observed atag EOP 
the sun were produced by filaments "013 mm, ın diamet he 
moust have belonged to the ninth spectrum. But the nin 
in addition to Ring only one-fortieth as p as 
first, 11 overlapped by spectra of higher order and three 
of lower, so it can y be disti e. Atszuchadhtance 
from the sun the finer particles would have a advantage 
in colour producing D wer, so I think it probable the 
was of the fifth o , produced by particles of diameter ‘009 


Rr ne next difficulty is to explain why colours are not seen in 
clouds composed of minute spheres of water. As explained 
before, the spherical form has a great advantage. I find by 
calculation that if the spheres were of uniform sire, diameter 
013 mm., the colours of the first spectrum would be about 
twenty times as brilliant as if the cloud were composed of fila- 
ments of the same diameter, at random, but occupying 
the same fraction of the field of view. So we might'a priert 

t thet water clouds would be more brightly rri t than 
ice clouds. But itis not so. During tha summer here I looked 
frequently end vainly for irldescence, Tis want of colour must 
arise from the minute drops not attaining sufficient uniformity of 
sire. So we have to find some capse of dhiformity which acts 


X 


534 ° 


NATURE 





s mofe powertully ap particles ofice than on drops of water. I 
ventut equo offer the following ons, 
Let us co mider what 


somo clouds 

mey affect 
the growth of different layers of es in a different manner, 
or a slight increase in the rate deposition may call new dust 
particles into action. 

In the case of water clouds there -are two special cautes 
broazht into action against uniformity. Sir William Thomson 
has that the maximum vapour-tension at the surface of 
water Js largely increased when the surface is hi convex, So 
ne will grow more y than the small ofes, and 


range of size be more more extended. Secondly, 
whenever two drops of water come into collision, they will com- 
bine into one 


one. 

In conclusion I may remark that St. Moritz is 6200 feet above 
sea-level, anid che idasi ode eae above the 
surrounding mountains, i.e. at least 11,500 above sea-level. 
On some days the was at a great height, with a 


overspread 
thin hare and there into denser streaks (cirro- 
stratus?) The hare sometimes formed corons close around 
the sun. have not made out more than two From 
rough measures*of the diameters of the I find for the 
diameters of these filaments values varying mm. to 


'07 mm. . Jars C. McCoxwxL 
St. Moritz, Switzerland, March r4 





Aino Hatriness and the Urvolk of Japen , 


e IN Mr. B. H. Chambeilsin's remarkable and instructive 

on the Ainos, contaited in the first number of the 
Memoirs of the Literature College of the Imperial University of 
Japan, just published, will be found an explanation of the 


t conclusions that have been arrived at diffgrent 
observers as to the Áeirimess of that singular peo equally 


gvben I spent 
savages in 1865 or 1866, 


vestigations have, 
Ainos to be the hairiest 


half-breeds, the y 
. Unions of this kind bawo 


lain, on the ! 

for years among Ainos, and contributes on exhaustive 
grammar of thelr'language to the volume of Memairs before nte, 
‘is almost barren ; such ¢hildren as are born —whether it 
_ be from two half- parents, or from one half-breed 

and a member of pure race—are generally weakly. the 
third or foarth the.family dies out." 
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reser T. he reproductive ratem, cane by this 
«t ot menon not unparalleled in the history 
of man, and proving existence in man, asin other orgaflsms, 


of a tendency to specific variatlon—hzs an` important i 
upon the much-debated question of the DA C ALS el 
that runs in the veins of the Ja of today. e MI Chamber. 
lain, chiefly from philological conaideratiows based u an 
examination of place-names, arrives at the coùclusion that te 
Orvelk of tho Japanese group, from the extreme south. to the 
north, was an Aino race, and we know from hi 
up to the time of Yoritomo (twelfth century A.D.), and 
later, the northern half of the main island was still, to some extent, 


It must not, nevertheless, be forgotten that at 
tinct races may eil be teed in the n 
apanese group. is slim, high-headed, and o aquiline- 
el: the other sonlar and ro Dcos 
flat-nosed. Excellent of both, especiall yore iri 


be found in Siebold's * Ae former consti- 
tuted the military class of bla Ja latter the try ; 
and of the letter some of i of the line je a Do 





Units of Weight, Mass, agi Force 


HAVING read with much interest Prof. Greenhill’s letter in 
P. 435, I am inclined to think that much 
lexity felt 


the want 


called a vel, Let 
velocity is uni 
"unit be 

the meaning 


H 


a A =F ok. It is too common to 
pounds, g 


= 

see acceleration expressed in feet second, instead of in vels 

second, If the weight of a miss of m pougds be defiped to 
Bethe manal pres between it and the mass « pounds of the 
earth, it is evident that the weight of ¢ attracted by .» is the 
same as the weight of ss attracted by ¢; and, in the absence of 
either, the cther would have no weight. i 

Bardses, March 29 EDWARD GEOGHEGAN 


Tho Earthquake in the Riviera 


THOUGH there can be no question as to the amount of dai 


d the late earthqueke—I writing in a shed, the hote 
Metin 1 Gar tar Oe Os ee 


perhaps been very y I have only been abl 
fo make 2 A Aer om ie to Diano Marina, bat T 
need: struck by the fact that the peculiar archi- 
tecture is main cause of the large amount of destruction, 
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Tädeed, Judging from the small amount of damage done to build- 
in whi or square stones and flat floors have been used, 
I d danbt whether the shock nas m more severe than 


that *which not lohg ago damaged the b buildings in East: 

Etats O and Digno Marina the buil material is 
usually, round from the beach, or rubble stones of 
all shapes and The stucco is expected to 


make good any deficiencies, Besides the floors are nearly 
always brick arches abu against the- vertical walls, without 
any reference to other lateral support. Most of these houses are 
three or four stories high. OË course any. vibration affecting 
buildings alsace D dee Rye uda its Hc 
for the lateral thrust o£ the arches, the walls are full of 
Ai ace ie stones ready to slip into any fissures which may 
orm. 





Scorpion Virus 


ALLOW me to state that the results of my experiments on Cape 
scorpions ar@ in full accord With Prof Bourne’s conclusion that 
the poison of the scorpion has no fatal effect on the same indi- 
vidual or another idual of the samo or even of another 
ipe S ing before the South African Philosophical 

iety in ebriary 1883, I said :—'' Members of the Society 

see on the e & scorpion of the larger (Cape) species. 
scorpion I caught at TI o'clock this m . Lat once 
pierced log. a née mu id omn sting tha in 
each case there a drop of poon. In the last inoculation I 
held th@ sting in the wound, and squeezing the ‘bulb of the 
sing” m fordbly injected poison, The creature 


experiments, 

has seme effect, sluggishness and torpor fora while I 
quite agree with Prof. that it is physical e fora 
scorpion to sting Itself in a vulnerable perd ough I never 
was able to obeerve the infliction o A womid ón Itself bY any 
scorpion, I can well believe that this is possible, but, I am 
convinced, wholly accidental 

I found also th#® the poison of the ring-hals make (Waja 
Aamachates) was not fatal when inoculated in the same individual 
or another ual of the same species. 


University College, Bristol C. LLOYD MORGAN 





The Supposed Myzostoma-cysts in Amteden resacea 


Som eighteen months I called attention in these columns 
(vol xxxii. p. 391, and xiiL p. 8) to certain malforma- 
tions which I had discovered on the pinnules of Amteden resaces 


sinall, ce which are. very like those prodiced. rn 
M ida on the arms and pinnules of vari 
the Pacific ; and 2s no other 


-builders but Myzostoma were 
then known to infest the Crinoi 


, the inference seemed a natural 


q 


uced 
Met eren mone eris on ouis examples 
which were dredged at Gibraltar by the Italian corvette Vetter 
and the whole collection was sent to my friend Prof. 

L. von Graff for examination. 
sarprise, however, he has not found a single 


But what, then, has been the cense of these malformations ? 
Prof von Graff has found them to be always associated with the 
of a minute globular body, which has the 
of an egg that has undergone su cial clea bat yet exhibits 
no trace of nuclei when stai It in imponible to decide a 
present what this structure may be. . von Graff has de- 
scribed it more fully in a ‘‘ Supplementary Report on the M¥zo- 
stomida of the Challemger Expedition” which he has just com- 
pleted. But its nafnreaeem fo be ax problematical as that ofthe 
sscculi ; and fresh material, n% spirit specimens, must be examined 

. 


before we can expert to irar niich more a tit. In any case, 
however, it would seem that we have to With a hitherto un- 
known parasite of the Crinoid, which is capable of 
modifications in the calcareous tissues of the arms innules, 
of essentially the same character as those caused by Mysestema, 
though of smaller size. — 


Gibraltar ; while I have no knowledge of their occurrence either 
at Naples or anywhere eise in the Mediterranean. 
Eton College P. HERBERT CARPENTER 





On some Observations on Palsobotanp in* Goebel’s 
“Outlines of Classification and Special Morphology 
of Plants" 


THE few modem authors of botanical text-books who have 
ventured to summarise recent paleobotenical researches have 
achieved but moderate success These authors have too little 
know. of the rapid progress of the study of fossil plants 
ie ta to make success podio: hence their 

if not lutely inaccurate, are usually misleading. 
So long as these errats are confined to works in Con- 
languages, British peleobotanists need not take the 
trouble to correct them. But the case is altered when English 
translations of these books appear amongst us. Paleobotany 
bas nowhere made progress during the last few years than 
with ourselves, errors have been corrected, ond new 
tratha realis of careful and prolonged investigations, have taken 
their place. With the more important of these new discoveries 
many of our students of geology are familar. It 
is desirable that what they have been taught 
tradicted by the atterances of authors 
epee which E 

Some little time ago Dr. of 
volume which was virtually a new edition of Book I1. of Sachs’s 
* Lehrbuch der Botanik," and an English translation of this 
volume, made by Mr. EL E. F. , and revised by Prof. 
I. B. Bellon, has st appeared. Dr. bel's volume contains 
some references to the flora which are seriously behing 
the times. To allow these estetementé to reach our students 
uncorrected will do harm, because must est to those 
students that certain questions are open debatable 
which cannot now be regarded as such. 

Yad I not unfortunately misunderstood a wish expressed by 
my frlend Prof. Balfour, some explanatory footnotes would have 
been ini into the above volume, which would have 
rendered tiis communication unnecessary. 

On p. 193 f the translation we find the following statement :— 
“í Other are the Sphenophylles, Lepidodendrese, and 
Si S the first of which are only heterosporous Lyco- 

We have no reasons for concluding that Spheno- 


not be this. since the exosporium of a is a umi- 
callular On other hand, the, dodendra were 
both homosporous and het As to the even 


M. Renanlt now admits that all the vertically-flnted forms are 
Lyco The assertion that the Lepidodendra were all 
heterosporous is repeated on p. 196. On p. 272 we have a brief 
peragraph of eight lines remarkable for the number of the in- 
accurate statements which {t contains. I have indicated these 


pear in the older. 
ferous Lims- 


are either 


in the Permian formation. The spikes of i 
4a), tha? their 


not known, or so badly preserved (Calamestachys)(2 
structure cannel be determined; tt remains di , therefore, 
whether t were Aowtosp? or heteresperous forms (3). 
The stems neitker leaves nor leaí-&heaths, er else these were 
transitory formatims and seen fell of (4) In other respects 
the structure of the stems resembles that of the Eguiseacem (5). 
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iolow 
E Meroen 


mun 


‘ace twas redges (6), and th had a central 
coe - 
punc these Ri eH NI HE 
appears to have been ignorant of 
Dawson’ magnificent discoveries Caine eat 
p Carboniferous plants in the Devonian strate wien 
America, anflounced in his Re on the subject in 1871. 
(2 In 1874 I published in i hical Transactions the 
structure of extremely examples of Calamo- 
s Bimneyama, and, since then,eProf. Weiss, of Berlin 
ed equally fine examples of Calamartachys 1 
osgphical Transactions for I88r I further show 
fe pedis eie ii is homospcrous and he 
forms, At the same time Calamostachys is not the it of 
Calamites. 

(4) Both Str William Dawson ani Prof Weiss have shown 
that tle slender twigs of Calamites were abundantly supplied 
with verticils of Hneer leaves, 

(5) This Statement is true with animportant HmiteHon, which 
Dr. Goebel ignores ; or, es a follower af M. Renault, he more 
probabiy rejecte: Whilst the type of Calamitean organisation 

unquestionably Equisetiform, their arborescent stems and 
branches contained an enormous or woody cylinder, 
d x e which rade then dune tor OMEN 
M degenen 

of the old fallacy, which regarded the 

vertical groovings of the surfaces of the inorganic castseof the 

fistular medullary cavity as bel td the cortical surface. 

We have now numerous sections e Cal cortex, no 

one of which exhibits the slightest trace of vertical flutings ; 
they are all smooth. 

i the 

accepts Lepidoden- 

dron ''there is no certain indication of growth in 

thickness." — ** The connection of fomil siema capabile of great 

Increase in thickness, such as the Si ond odendron 

is at presenqutstioned.” These are-no longer capable of 

Fan a quesfioned. The structure of Letidodendron Sela- 

one suffices to settle the matter so far as that genus is 

concerned, to eee of tbe many otlier that demon- 

strato the samo Grand'Eury long one of the 

‘most influential questioners, has now recognised that the genus 

Anhrop tir onl represents the thick woody zone of a true 

Stur, of Vienna, ago demonstrated in an 


i: manner the almost absolute identity of Calamites 
and Calamodendron ; ed ead caren E 


observed, rer AME compelled by the 7 he aera? mer 


Sada dee dA wh da d onc icd acne In a footnote 

pude. of the English translation the author says :—‘‘ The 

ghort description given giren in the text from Remult serve at 

to @raw attention to these interesting types, In w there 

is much that is yet uncertain. We cannot enter here into dis 

puted or doubtful points.” At the sme time it i» to be lamented 

that the leading botanists of the worl cannot give us to- 

logists more of thaf valuable aid which their special poh dee 
so well enable them to do. Ido not yet despair of eating 

rome eee Be de Darya Gocho, mh Van Tieghems 


W. C. WILLIAMSON 


The pigeons were evidently ir pugnacious 
attendant, who took-occasional pecks at them when flying under- 
neath, and whenever possible. The w lost ground when 
the others made their more doa but soon came tip 

attack. 


with them again, and rgnewed 
What was the orginal quarrel of course we do not know, 
but the" persistency @ the sparrows atteck greatly amused us. 
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Have any of your ops Obseryed anyihing:like this? or is 
there any record of the like ? A. C. 
Luton, Chatham, March 14 j . ê 








Top-shaped Hailetones 


I DREW attention to hailstonés ahi above form in 
Science Gossip of December 1 These pelle, which .fell 
in my garden at Polmont, Stirli on the morning of 
May 6, 1884, were about one-fourth of an inch in length, and 
nearly three-sixteenths of an inch across. I did not see any 
horizontal stratification as observed by your correspondent 
Mr. Middlemiss, but found that each iaro mocho. ‘when 
examined by a good lens, exhibited a fairly well-marked Internal 
radiated fibrous structure, somewhat si to that shown in 
sections of the mineral wavellite, Below are two (transverse 


3 a. 


Fia. 1.—Transverse section (near Fia. 2. —Longltudinal section x 1}. 
base of cone) x s. 


and longitudinal) diagrammatic sections of the Polmont hail- 
stones. e '- 
Since then, however, I have found top-shaped hailstones com- 


^ 


Fro. 3.—Longltudinal section. Fia. 4.—Tranwverse section. of Fig. s. 
posed of fibres radiating from the summit of te pyramid as shown 


EL Ü ALEXANDER JOENGTONE. 


A Peculiar Radiation of Light 


AT 10.30 p.m. this evening, my attention was called to a 
radiation of light in the eastern 


. The centre of 
radiation was due east, and the bars on the right-hand sides were 
increased in brillancy by light evidently from the moon, - 
which was not visible, but concealed by cl The extent of 
these rays wes from horizon to renith ; pus being ot an: 
canal size, but of a pale gray colour, slightly iri 


The cast wind was blowing smartly at tho time, and I should 
like to be informed whether this strangely beentiful appearance 
in the sky was caused by the radiation of light from a rising 
moon on thin clouds, or was it the effect of a strong current of — 
wind from a gtven point ? 

By 11 p.m. the ight was full; the moon still to the right 
of the axts of the rays, and tho rays nearly di 


Lone 
Falmoath, March 12 OBERT D. GIBNEY 





THE CHEMICAL SOCIETY’S ANNIVERSARY 
MEETING 
TEE anniversary meeting of the Chemical Society was 
beld on Wednesday, March 30. We z$ sdme 
extracts from*the address of the President, Dr. Hugo 
Müller, an the recent progress of chemical science :— 

As we contemplate this ceaseless activity in chemical 
research now manifested all over the world, and which 
from year to year is continually on the increase, we are 
nevertheless bound to recognise the fact tat vast-ag the 
work thus accumulated may appear, there remains ‘still 
much to be accomplished. e more the field is worked 
the richer will be the harvest. 

Overwhelmed by the quantity of material, especially in 
the direction of the prod action of new compounds, hasty 
critics were wont to denounce such work as ur aul 
but it is now erally pee Soar: that we must - 
continue with the patient and careful elaboration of the 
substructure of facts before we caa with advantage pro- 
«eed with the longed-for resring of the edifice of a 
com ensive scientific generalisation, that is to say, 
of idegl 

The infinite complexity which guit reveals in every 


@\ 
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direction bids us more than ever to be cautious in taking 
flight on wings of speculation. 

Te the «cantio we must content ourselves with the 
use of workiog pd tr in the various fields of inquiry ; 
these we develop and modify as we go on, or, it may be, 
discard in favouy of others which for the time being seem 
more in accordance with the facts before us. 

The triumphs of modern chemistry bear testimony that 
faulty and incomplete as our present theories undoubtedly 
are, our science 1s ever advancing. 

It is now well understood that the most important data 
for the future extension of chemical theory will be derived 
from the interpretation of the results of investigations 
into the physical side of chemical phenomena. 

The examination of the optical properties of chemical 
elergents and compounds, the determination of thermo- 
chemical constants, and the verification of physical con- 
stants generally, are now pursued by a great number of 
investigators. Of late also the experimental inquiry into 
the connexion between electrical and chemical force is 
becoming a fruitful field of research; and we may hope 
that er_determinati of the coefficients of conduc- 
tivity of es before 1 lead to a clearer 
perception of the intimate nature of chemical change. 

To pass in review the chemical work published during 
the year, as some of my ecessors have done on 
similar occasions, has now: me an impossible ome 
i that the time at my di i 


even sup pani 
me to do so. however, tempted to refer briefly to 
& few results whicli strike me as particularly noteworthy. . 


The: Work accomplished in thermo-chemistry is, as I 
have already observed, very cons dersbie, and thanks to 
the patient labour of many workers the results thus 
achieved are comprehensive enough to admit of a con- 
sideration of their general bearings. In this I 


wish to direct attention to the publication of Julius 
Thomsen's fourth and concluding volume of * Thermo- 
chemische Untersuchungen.” is remarkable work is 


entitled to the bighest appreciation of all who realise the 
manifold difficultielewhich beset the execution of thermo- 
chemical investigation. But while referring to the many 
highly important and remarkable deductioms which the 
author draws from his experiments, we cannot at the 
same time help being struck by the many anomalous 
results and startling conclusions which he arrives at. It 
would seem that further determinations of the fundamen- 
tal values, if possible by different and varied experimental 
methods, must be obtamed before the full importance of 
this work can be entirely realised. : 

An important addition to our still very limited know- 
ledge of the density of metallic elements in the gaseous 
state has been e by V. Meyer and Mensching, who 
have now succeeded in overcoming the t experimen- 
tal difficulties formerly encountered in the determination 


of the vapour-density of zinc. The molecule of rmc has. 


been found to be monatomic, like that of cadmium and 
of mercury, the only two other metals the vapour-densities 
of which are thus far known. 

The remarkable results recently published by Crookes 
in his pg epe of he so-called rare egrths 
are fresh id our memory, and the ingenious applica- 
tion he has made of the doctrine of evolution in this 
speculation on the genesis of the elements has not failed 
to attract the attention it deserves. - 


The further investigations of the chemical and physical 
roperties of the new element germanium by Winkler, 
ilson, and Petterson have established its chemical 


position, and the supposition that its proper place in the. 
periodic system is of ekasilicon has confirmed. 

Ladenburg's long-contingted researches on conine have 
been crowned by success. He has effected its synthesif. 
and has shown that itds identical with a-propylpiperidine. 
This must indeed be considéred one of the most noteorthy 
achievements in organic chemistry of the past year, inas- 


much as it is the first instance of the artificial formation 
of an optically active nature! alkaloid. S 

Wallach found that the diazo-amido-compoundsformed 
from diazo-salts and piperidine are for the most part well- 
characterised substances, and that when heated with con- 
centrated hydrofluoric acid they yield the fluof- derivative 
in almost theoretical proportions. He has prepared in this 
way fluorbenrene, parafluortoluene, parafluornitrobenzene, 
parafluoraniline, and flttorphenyl, &c. 

Studying the action of sodium on mixtures of ethers 
such as oxalic and acetic ethers, W. Wislicenu has dis- 
covered a new and ready method of effecting the synthesis 
of compound acids, this reaction cannot fail to 
become of great value. . 

Brieger has succeeded in isolating a well-characterised 
alkaloid from the liquid used for cultivating a certain 
Bacillus which causes tetanus traumaticus in’ animals. 
This substance, which the author calls tetanine, seems to 
be the immediate cause of the toxic action of this Bacillus, ’ 
and thus for the first time a specific pathological effect of 
a microbe has been traced to a well-defined chemical com- 
pound produced or secreted in its life-process. 

Finally, I must also allude to the remarkable 
observgetion recently published by Liebreich which de- 
monstrates the fact that under certain conditions chemical 
reaction is ed, and even altogether suspended. He 
noticed that in a mixture of aqueous solutions of chloral 
hydrate and sodium carbonate the formation of chloroform 
does not take place uniformly throughout the liquid. For 
instance, on perfo the iment in a test-tube there 
appears immediately below the meniscus a sharply de- 
fined space of 1-3 mm. thickness in which no reaction 
takes place. Similar results were obtained when an aqucous 
solution of iodic acid was mixed with sulphwrou’ acid and 
soluble starch. e inert manifests itself on the ' 
surface of the liquid which is in contact with the air or 
separated from it by a thin membrane, In narrow tubes 
the reaction is much more retarded, and it is altogether 
suspended in capillary tubes. 

In my opinion this preliminary communication contains 
the germs of a discovery in & new direction, and the, 
further study of the nature of these subtle influences which 
bring about the phenomenon in question must lead to 
important results. : : . 

bringing this report to a conclusion I must briefly 
allude to a subject only indirectly connected with our 


Society, viz. the p made in the o isation of 
technical education in this pews which, more par- 
ticularly uflder the guidance and fostering care® of the 


City and Guilds of London Institute, is gradually making 
its way. 

Most of you are aware that the President of this 
Society is one of the ex ga members of the governing 
and organising body of this Institute, and it may he. 
mentioned in passing that the regular attendance at the 
frequent meeti of the various Committees and Sub- 
Committees involves the necessity of devoting a by no 
me inconsiderable amount of time to this honorary 
office. 
` The chief event to be recorded in this connexion is 
the inauguration of the Central Ingtitution which is to 

the function of a Technical University or Poly- 
echnicum, and to afford higher scientific education to 
the future owners, directors, managers, engineers of 
manufacturing works, and the teachers in the varlous 
branches of technology. This magnificent Institution 
has now started on its career, and we have every reason 
to think that before long its value will be fully recog- 
nised by those who ought to take advantage of its exist- 
ence. It is, however, unfortunate that the organisation 
of'this Institution has sto short of the plans origin- 
ally laid down, and has nof*at once carried to 
completion. Strange as it may appear, this is due to the 


‘want of funds. The City and Guildsfin taking so pro- 
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minently charge Qf the initiation and diffusion of technical. 
éducatien in this country, have, thus far most, liberally. 
furma the means required; and haye thus earned the 
gratitude-ox the country ; but as, the development of the 
scheme, progresses ap even and commensurate flow of 
furthez;’cortributions, is, required, which, being voted in 
many cases but annually, at once demonstrates the some: 
‘what precarious conditiqns on wlüch this important 
‘en ise is dependent. e P g a 
It'is to, be ho that a mare gene ition of the 
absoluta «need Pt an educta di a hehe scientific 
«character both for mastézs and met will before long haye 
its proper effect ;, and that the ways and means will be 
anes ing to carry out a work Which mises so well, 


and. shat the. Central Institution, may then stand a, fair 


comparison. with numerous institutians of a similar kind, |. 
in der 


countries. which have already helped in so marked: 
2 degree to advance the industries of those countries. 
* The mistaken notion is still too prevalent that technical, 
education, hag to confine, itself to the theoretical con- 
sideratians. of known technical processes, and that a. 
more extended acquisition of scientific knowledge is not 
required. Itis obvious that z pupil educated on these 
lines, may; find by the time he'is able to enter on his. 
partial career that the processes.with, which fe has. 
made acquainted have in the meanwhile, become. 
obsolete, and unless his education has been sufficiently 
comprehensive to enable him to strike ont new lines. for 
himself he will be ill fitted to compete with those who 
have. been educated on a, wider basis. 

Essential as it is to im to the future manager 
scientific knowledge, it is, a all necessary to train 
him by practical work and.research in the laboratory how 
to-investifate a subject which may present itself in his 

* daily occupation, whether it be some unkxpected develap- 
ment in & new direction, or whether it be some new 
difficulty" which. confronts him in carrying out the pro- 
cesses under his direction. 

Itisself-evident that such knowledge and such practical 
experience in carrying out investigations is not to be 

etitained by merely attending one or two courses in the 
lecture-room: or in the laboratory. Those who mean to 
effectually. qualify themselves for such functions can only 
accomplish this object by devoting years of patient and 
intelligent work under the gnidance of the professor in 
propenly appointed laboratories. — i 





. 
THE TNSTITUTIOM OF NAVAL ARCHITECTS 


; dq E meetings of the Institution of Naval 
tects this year were, to. a considerable extent, 
adversely affected Dy the recent. death: of Mr. William 
: Roo oe nee the eminent shipbuilder, who was 
fbr. mBhy years one of the most active members ofthe 
. Council and who was foremost amo the mercantile 
shipbuildera of this. country in.thg application of scientific 
methods. to nayal architecture. ME Denny, as is. well 
known, set up at Dumbarton a | imental tank 
similar to.that contrived by. the Admi at Torquay 
for the:late Mr.. Wi. Eroude,, F.R.S, and in. whick most 
of His famous experifnents on the resistances of the hulls 
of ships were carried. out. It is not often that manufat 
turers can be induced to spare time and money for the 
aof scientific. investigation, even when such ins 
vestigation is. directly conducive to. the success of their 
business, But. Mr. Denny was an exceptional man. He 
firmly believed in.the mercanfile value of exact scientific 
knowledge, and he.possessed the courage and the ability 
to-act.up to his, beliefs It is satisfactory to. know that 
he. considered himself fully repaid far the risksHe ranp in 
therresults which he-attained. i 
THe opening address of. the. President dealt, as might 


have been expected in this Jubilee-year, with the remarks, 
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in steam navigation-achieved during the 
fifty years of Her Majesty's reign; a progress which 
must certainly be owledged to be wid unà 
when we remember that, at the commencement oP the 
reign, the late Dr. Lardner publicly offered to eat the 
first steamship which should cross the Atlantic, whereas 
nowadays we have vessels which make «he ina 
few hours over six days, and a fuel consumption at sea of 
Ij pounds of coal per indicated horse-power hour is 
not uncommon. e speaker alluded' to tbe various 
improvements, such as the use of stee] in the construction 
of both hulls, engines, and bailers, the adoption of'high- 


pue steam and triple compounding, &c., which - 
ve 


principally contributed to the remarkable results 

The first paper read woe br the late Director of Naval 
Construction at the Admiralty, Sir Nathaniel Barnaby, 
and, dealt with the importan: subject of the connexion 
between the Royal Navy and tne merchant service.e This 
per was rather political than technical in its character. 

e author's main object was to sup the Admiralty-in 
their recently announced policy so organising the 
mercantile marine as to increase the powejof national 
defence. He pointed out that a fast and property con- 
structed mail steamer may be as efficient a factor in naval! 
war as an ordinary cruiser costing a quarter of a million 
sterling ; and that there are even certain services.which 
the mail-steamer, by reason of her greater size and 
rm better than the cruiser. On 
the other hand, the great mass of our mercantile marine 
is now relatively weaker than it has ever before 


' against the attacks of an enemy; for in.the wars of the 


last century such ships as the armed East Indiamen 

a well-recognised fighting value, but nowadays 
warships are so specialised that the majority of merchant 
vessels no of resistance whatever, 


possess 
'Sir Nathaniel Barnaby also called attention to the fact 


that the State makes provision annually for a reserve of 
seamen, who are drilled periodically ant paid by it, and’ 
who e ed called n te E case'of war; 
and he then p ed to show how, 'o isatio 
the superior merchant-ships, if akan” min by saved 
reserve men, could in case of war be immediately avail- 
able for service in whatever part of the, world they might 
chance to find themselves. At the present moment the 
Royal and mercantile navies are under the control of 
two different Departments of State, and by,some 
perversity the First: Lord of the Admiralty is almost the 
only great political officer of State whose name is not to 
be found on the long, list of members of the Board of 
Trade. As a na consequence there is no' com- 
munity of action between the two De nents, and 
no organisation at present exists ^ which the 
services of the better class of fast me t steamers 
could. be regdered instantly available in case of War. 
The author's cure for this condition of affairs is the 
creation of a Secretaryship of State for the Navy, so that 
the interests of the merchant shipping and the Royal 
Navy might be united, and a truly national marme 
formed. There is no doubt but that Sir NatHaniel 
Barnaby in reading this- has calledeattention, to a 
ron serious set of evils, which may ell be remedied by a 
little organisation and By co-operation between two of 
the Departments of State. Even if the Board of Trade 
did not see its way to help in the work, what.is to’ pre- 
vent the Post Office authorities from backing up’ the 
Admiralty by declaring that they would in future EE 
ce for mail-carrying purposes to steamers” 1 
the Admiralty requirements of speed, subdivision; 
and structural , and what is to the Ad- 
ony from assisting the Post Office to obtain a cheap 
and. efficient mail service by granting moderate retaining 
fees or subsidies to such stegmerd, provided they were 
always manned with a due proportion of naval reserve 
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men and tmined officers, and provided also-that in con- 
sideration of the yearly subsi y their services were to be 
always at the disposal of the State in case of war at & 
fixedgrentaPto bt arranged beforehand. A beginning has 
undoubtedly ‘been accomplished in the arrangements 
recently concluded between the Cunard and the White 
Star or» the one hand, and the Admiralty and the 
Post Office on the other, but much yet remains to be 
done, and we earnestly trust that Sir athaniel Barnaby's 
paper may be brought under the serious notice of those 
upon whoin will devolve in time of war the care of our 
mercantile navy and the protection of our food supplies. i 

M. L. de Bussy, the Inspecteur-Général du “Géme, 
Maritime in the French Ministry of Marine, read a short: 
paper on the results of a series of. trials carried out on a! 
torpedo boat at p ive speeds, in which he cálled: 
attention to the fact that there 1s.a diminution in the re- 
sistfnce of the hull after a certain has been passed. 
This was, however, already -known to members 
of the itution, the peculiar sinuosities, or humps, as 
they are called, on the speed and power curves of vessels 
tried at; progressive speeds havin 
at previous meetings. When all the causes of resistance 
to propulsióh, are separately analysed and expressed by 
correct formulze, the causes of these successive maxima 
and minima of resistance will no doubt be clearly 


intelligible. 

Mr..J. H. Bi the scientific adviser of the firm of 
Messrs. J. and G. Thomson, of W, maa an interest- 
i per on the twin-screw to o „boats, Wi and 
Ey Deria, cdhstructed by his firm for two forei 


Governments. The author first gave full particulars of the 
dimensions of the boats and engines, and their perform- 


generality of first-class tor] 
142 feet 6 inches, and the Destructor 192 
length. They are both minutely subdivided, the former 
being provided with 23 and the latter with 39 water-tight 
compartments, the object being, of course, to enable them 
to keep afloat as long as possible when exposed to the fire 
of machine guns. &he paper is interesting as showing the 
most recent tendency in torpedo-boat design. Recent 
ience in this country and in France undoubtedly 
ints to the conclusion that the older type of first-class 
ts, though useful enough for harbour defence, are of 
little or no avail for service at sea. Whether the latest 
described by Mr. Biles will fulfil reasonable expecta- 
tions in this+direction is a question which can only be 
solved ambulando. ‘It may be noticed as a curious 
instance of the skill of modern marine engineers in evolv- 
ing enormous powers out of engines of limited size, that 
the Destructor, whose load displacement is only 480 tons, 
has developed'over 3800 horse-power,and has made the run 
of 495 knots from Falmouth to Muros in twenty-four hours, 
which corresponds to a mean speed of 20:625 knots. 

Mr. Dixon Kemp, a well-known authority on ee 
matters, read an interesting historical paper entitled. 
“Fifty Years of Yacht-Building,” in which he traced out 
the gradual evolution of the English and ‘American types, 
of racing yachts from the commencement of the present. 
reign down to the most recent times. The author brings. 
out very clearf} the causes which have led to the Meg dee 
of the relatively narrow and heavily lead-ballasted i 
which have hitherto 'found favour on this side of the: 
Atlantc, and the broad, .shallow, centre-board yachts 

iar to the Americans. In view of the recent triumphs. 

of the American type, as represented by the Puritan and | 
Mayflower, an alteration has been considered desiráble in; 
the old tonnage rule which ‘taxed the beam'so severely. 
The Committee of the Yacht-Racing Association ap- 
inted to report on. the subject have'recommended ‘the 


ollowing rule :— - 
_ Leggth of loadline -X sail area 
e - L 
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The first-outcome of the new rule is the Clyde-built yacht 
Tkistle the principal proportiqns of which.contrast strongly 
with those of the now.famous Galatea, meill be readily 
seen from the following figufes :— 


‘Length of loadline . . 870 fect. . . . 850 feel . 
-Beam‘extreme . . . . 150 p .20'$ ,, 
Dranghtof water. . .13°5 » «+ + IPI y 


It should be mentioned that in the case of the Thistle 
the depth of the hold ts measured to the bottom of the 
keel, which is a hollow box intended to hold the lead 
ballast. .The contests, which will doubless take place dur- 
ing the coming season, between the 7/sst/e and some of 
the powerful American ceptre-board yachts, will be watched 
with great interest by '"yachtsmen. Whether a contest 
. between a keel-yacht and one fitted with the centre-hoard 
‘is a satisfactory trial of merit is at least open to question. 
In this connexion it may be mentioned that a yacht like 
the Mayflower when sailing off the wind can effect a re- 
duction of 10 per cent. in her immersed surface by hous- 
ing the centre-board, an -advantage which is manifest, 
especially in the case of light winds and slow speeds. 

Ak of great importance with regard to iron 
and ships is the protection of their bottoms from 
corrosipn. Mr. V. B. Lewes contributed a valuable paper 
on the nature.and genesis of and on the protec- 
tion of plates from its effects. It seems now to be 
generally admitfed that.the corrosion which distinguished 
gome of the earlier steel-built ships was due to the pre- 
sence on the plates of mill-scale or black etic oxide 
of iron, which forms, with -the metal of the plate, a 
powerful galvanic couple, and gives rise, in the presence 
of sea-water, to very rapid pitting or local corrosion. 
"The action is,.in ` similar at the outset jo that which 
takes place between metallic lead and its | ig e: in the 
well-known Planté ‘secondary batteries. At the present 
time, steel plates ‘are always carefully freed from this 
magnetic oxide before being worked into thé hulls of 
ships—a practice which has attended with the best 
results. Mr. Lewes believes that the protective compo- 
sitions of the future will be made by dissolving a good 
sound gum, not easily perished by sea-water, in a volatile, 
solvent, care being -taken that neither gum nor solvent 
pe any organic acids. Body will be given to 

ig varnish by finely-divided metallic zinc, which can 
now, be obtained in so fine a powder that it can be used 
as a pigment, When, in time, the varnish perishes, as 
it must do from the action of sea-water under pressure, 
_the-zinc will see up galvanic action with the hull-plates ; 
but, beingthe more electro-positive of the two metals, it 
will corrode, and will thus protect the iron or steel plates 
IM does not deal with the much-vexed subject of 
anti- piling compositions—a much larger subject, which 
the author reserves for-a separate memoir. 

Sir Nathaniel Barnaby.read a second paper on tbe,’ 
subject of fuel supply in ships of war, which, gether 
wi per by . Biles, on the comparative effects 
of bel and internal protection upon the other ele- 
ments of design of.a cruiser, apparently provoked more 


interest.and discussion than any other communication 
.made to the Institution this year. The ships to which 
-Sir Nathaniel Barnaby alluded were the /: suse and 


itz, belted.cruisers, for the désign of which he was 
i „chiefly responsible. -These vessels have lately 
been the -subject of -much .adverse comment both in 
and out of Parliament. As originally designed, the 
armoured .belt was intended to reach from a height 
.of 3 feet,3 inches -aboye the water-line to a depth 
of 4 feet 9 inches below it The supply of coal on 
which this calculation was based was.4oo tons, but bunker 
e was allowed for an additional supply of 500 tons. 
uring construction-various -additions were to .the 
weights of the boilers and the armamfnt, which in their turn 
"involved an increase in the weight of hull, and the net 
e 


* thickness of 
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result was that the total weight of each ship was increased 
by 415 tons. Moreover, the present Board of Admiralty 
have decided ethat war-ships are m future to coal up to 
their "full stowage capacity p that is to say, in the case 
of thes/mpérieuse and Warspite sco tons more fuel are to 
be carried than the designer allowed for. As a natural 
consequepce, the addition of 915 tons to the total 
weight of each vessel has immersed these ships so deeply 
that the height of the armoured belt above water has 
been reduced from 3 feet 3 inches to a little under 1 foot, 
and there are not wanting thost who declare that this 
cirgumstance greatly injures, if it does not totally destroy, 
their ting efficacy. Sir Nathaniel Barnaby very suc- 
ces y proved that the responsibuity for the additions 
to the weights of the hull an wiach:nery belongs to the 
then Board of Admiralty, and not to himself. He also 
demonstrated that the addition of tke extra 500 tons of 
coal was a case of deliberate reversal of the policy of one 
Board by its successor, but, judging irom the tone of the 
discussion, he failed to convince his audience that the 
original policy of calculating the immersion of the belt on 
a fuel-supply of 400 tons was a wise one. 

Mr. Biles’s paper, above referred *o, on the armour 
uestion, was an interesting and useful attempt to solve a 
ficult problem. He commenced by talang, as the basis 

of a definite comparison, the latest type of British belted 
cruiser, viz. the Aurora, of 5000 toits displacement. This 
vessel has a belt 5 feet 6 inches wids, of which 1 foot 
6 inches is above the load-line ; the thickness of the belt 
is 10 inches, and its top edges are united by an armoured 
deck 2 inches thick, under which are P all the vitals 
of the vessel. With this he compares a type of cruiser 
without any side armour, but protected by means of a 
plated deck, the sides of which.curve down so as to Join 
the bottom some feet below the water-Ime, the curved or 
sloping portions of the deck being corered with armour 


of the same horizontal thickness as the Aurora’s belt. In 


making the companson he assumes— 

M That the length and draft of the proposed vesselare 
to be the same as in the case of the Aurora. 

(2) That the displacements are to be the same in each 
case. 

(3) That the costs are to be the same. : 

Mr. Biles claims that in*design No. 1 the internally 
poe vessel would weigh less than the belted cruiser 

y about 210 tons ; that it would cost nearly 40,000. less ; 
and that the designer would have the option, or» the 
smaller displacement, of either in ing the thickness 
of the fat portion of the demourel dece by 40 per 
cent. amidships, or of adding about sixfenths of a knot 
to the *peed, or finally of adding one g—-inch gun and 
two 6-inch guns to the armament. 

In the case of design No. 2, where the displacements of 
the ios are oe it is estimated that either a knot 
and a ight be added to the speed, ar else that the 
e whole of the deck-plating might be in- 
creased by 44 per cent. 

Lastly, on the assumption that the cost of the vessels 1s 
the same, Mr. Biles claims for*the internally protected 
vessel the following importaht advantages: viz. 20 per cent, 
greater thickness of protection on the slope of ih dear 
50 percent. more on the flat, two more guns of the heaviest 
calibre, 20 per cent.,more coal, and one krot additional 
agir Mr. Biles v pertinently asks the question, ls 

e adoption of the belt worth the extra money paid for it 
with its accompanying sacrifices? or, If the money is to 
be spent, 13 the ele work the sacrifice of speed, protec- 
tion, and armament, which is entailed in its adoption ? 

The papers on marine engmeering were not quite so 
interesting as some which have been read at recent meet- 
ings of the Institution. There were three an the subject 
of screw propellers, by Prof Cottenll, F.R.3., Mr. - 
vert, and Mr. Linnington of the Admiralty, and one on 
the machinery of small boats, by Mr. Spyer, also of the 
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Admiralty. In addition to the fo ing there were two 
[opes on stabihty, a subject which has been perhaps 

ely somewhat overdone ; and an important contribution 
by Mr. Archibald Denny on the practical application of 
stability.calculations in.relation to the sto of - 
ships. Mr. Jenkins, the nen MOD rofessor of 
Naval Architecture at Glasgow niversyy, prepered a 
paper on the subject of the shifting of oargoes. 








STROMEYER'S STRAIN-INDICATOR 


THs is a very useful and ingenious apparatus for 
m ing the extension or compression produced 
on any material by tensile or compressive forces. Such 


deformations having been observed, the corresponding «= 


variation in the stresses to which the material has been 
subjected may at once be inferred by the ordinary law of 
elasticity connecting strains and stresses in solid bodies. 
The instrument affords one of the many examples of the 
valuable results obtainable by the simplest possible 
mechanical means—results which before the construc- 
tion of the strain-indicator were considered altogether 
unattainable. $ e . 
The instrument is shown in the woodcut, and consists 
of two flat plates, T, B, about 14 inch wide and of any 
convenient jd pressed together by means of two 
springs, S, S, in such a manner that one plate projects at 
one end and the other at the other end. The plates are 





free to slide over each other at their ends opposit® a. 
Fixed centre“points, C, C, are screwed one into each end 
of each plate, and a graduated dial, D, is attached to the 
upper one of the two plates T. Two of these instruments 
are held together by a pair of clamps, K, K, fixed Just over 
the centre-points, which, when screwed. tight, press the 
centres nst both sides of the test-piqges ; for gafety 
against slipping, a few ap of a hammer embed them 
more firmly. “the figure shows a round bolt about to be 
operated upon by tensile force, the screwed ends forming 
attachments to the grips of the testing-machine. Th 
when everything is ready, a pair of very fine harden 
steel wire rolling pins, P, P, to which light pointers have 
been attached, are inserted between the p These 
rolli ins, when in position, should be in the centres of 
the di On applying the load to the test-piece, elonga- 
gon takes place; the centreoints move slightly away 
m each other, SIE the plates with them, which, as 
they move ın opposite directipns, And as they are held 
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bravery that have been chafacteristic efehis life, His 
record during these years embraces constant fights and 
pursuits. He was twice severely wounded, and by virtue 
of the latter he was, in January 1860, by the surgeon’s 
order, granted a leave of absence as being unfit for duty. 
In consequence of this he was at the north while his 
regiment was in Texas at the breaking out of the Rebel- 
lion. The regiment having been captured and its officers 
released on parole, he «lone was unembarrassed by the 
parole and was able to offer his services to the Union 
Army ; he was at once, assigned as temporary ifistructor 
at West Point. In May 1857, he became captain of the 
8th Infantry of the regular army, and in October was 
made colonel of the 41st” Regiment of Ohio Infantry in 
the volunteer army. During the war he distinguished 
himself on many occasions, and his commission as major- 
eral was ted him December 13, 1864, for “ specific 
isti services, fe. “for long and continued 
services of the highest character, and for special gallantry 
and service at Fort McAllister.” This placed him fifth in 
a list of twenty-four officers who had recelved commis- 
sions for distinguished service. 

He continued serving on the frontier territories north 
and west, and was especially active in Indian affairs until 
1870, in which year he was allowéd leave of absence to 
‘visit the seat of war in Europe, The results of his obser- 
vations and studies during his six months’ absence are 
embraced in a volume entitled “ The School and the Army 
in Germany and France, with a Diary of Siege Life at 
Versailles ” (New York, 1872). This volume contains : 
very int sketch of Bismarck, and an account o 
the state of irs in Europe. It contains especially a 
fair criticism of the relative excellencies of the German 
and French systems, both civil and military ir'a special 
chapter on that subject he incidentally brought out more 
prominently some weak points in our own military, - 
isation. It would seem that the courage displa 80 
brilliantly on the battle-field uently nerved him to 
utter not only these but other fearless criticisms of things 
that were palpably wrong, and some of which have since 
been corrected. - 

He was married, February &5, 1871, to Millie, daughter 
of the Hon. Washington McLean, of Cincinnati, who, with 
one son, survives him. ? 

On his return from Europe in 1871, he returned to duty 
in thê Indian Territory, and was with his regiment in 
Kansas and Dakota, except for a short absence, until 
December 15, 1880, when he was, President Hayes, 
appointed Prigadier-General and ief Signal Officer, 
and has since then been stationed at Washington, The 
absence just referred to was occasioned by his again visit- 
ing Europe as Mili Attaché to the United States 
Legation at Vienna, for the of studying the 
o ions of European armies'during the Turko-Rugsian, - 

ar. He was absent on this service from December 1876 
to June 1877, and the results of his observations were 
published subsequently ig a highly interesting popular 
volume. . 

The general account of his activity during the war of 
the Rebellion was published by him in his “ Narrative of 
Military Service? (Boston, 1885). 

His letters and pamphlets on the “Bad Lands? show 
thi for many years General Hazen had been studying 
the relations of meteorol and agriculture. After 
his appointment as Chief Signal Officer, he was inde- 
fatiguble in his efforts to improve the military and 
departmental relations of the, Signal Service, its scientific 
character, its ical usefulness to farmers and herders, 
and its po influence. His labours in Washington 
stirred up most virulent Mus first "o it became 
«necefsary for him to expose and prosecute the corruption 
of Capt. Howgate; again, when it beSamo necessary in 
self-defence to expose the true reasons of the failure 
of the War Department to properly support and 


apart only by the interposed rolling pin, cause it to 
revolve, and the angle through which it has moved can 
then be read off with the help of the pointer and dial 
The results fave been obtained with a wire which 
was drawn, and which measures exactly ‘ors inch in cir- 
cumference. - The dial is divided into fifteen equal patts, 
and their decimale, so that one division re ts one- 
thousandth of an inch, and variations as asa twenty- 
thousandth of an inch can be detected. 

The above instrument is the outcome of another 
instrument invented Mr. Stromeyer, of still greater 
sensitiveness, and which is based on the production of 
Newton’s rings. Its extreme sensitiveness and certain 
practical difficulties, however, make it unsuitable for the 
use of the engineer or naval architect, to whom the 
present instrument is of great value, and by whom it can 

e very conveniently used. 

The strains of a ship in a sea-way have always been 
very difficult to deal with. Agur and Solomon of old 
frankly admitted they were “too wonderful” for them, 
and although the same i uousness has not always 
been practised by naval architects since, the fact remains 
that the pregent state ofwknowl in this subject is 
extremely meagre. Methods of calculation have, it is 
true, been in use Dy naval architects which have Een 
reall most useful for comparative purposes, but whi 
in absolute units frequent! indicare’ forces that shi 
could not bear. These mnakriods therefore, except for the 
comparative purposes they were primarily designed to 
serve, threw no lighi whatever on the ac conditions of 
stress pde various parts of the structure in a sea-way. 
One able investigator showed that the dynamic constitu- 
tion o seme was such as to make the effective varia- 
tion of buoyancy enormously less than the a parent 
variation, and that this difference meant a reduced varias 
tion of stress in large ships from, in some cases, 170 to 
100. This investigation cleared up many pre-existing 
difficulties. Mr. Stromeyer, however, by means of his 
beautiful and simple apparatus, enables the variation of 
stress on any part y structure, ship, or anything else 
under the action of any forces to be arrived at with 
certainty by direct experiment. 

The invention of this little apparatus constitutes an era 
in the science of the strength of complicated structures 
such as ships, boilers, &c. d 





WILLIAM BABCOCK HAZEN 


qe p Rs of Brigadier-General William B. 
aren, Chief Si Officer of the United States 
Army, which FA e ges Sunday, January 16, 1887 
deprived the try of one of its most inguished 

cers, and the Signal Corps of a chief who took a broad 
view of its duties and relations to the world of business 
and science. 7 

General William B. Hazen was the great-grandson of 
Thomas Haren, who was born 1719. Thomas Hazen 
was himself “grandson of Edward Haren, who emi- 

ted from land before 1649, and settled at Rowley, 

ass., where ied in 1683. 

The “descendants of Edward Hazen include many 
names eminent in busin theology, and war: energy; 
ind , and strong convictions characterise the members 
of the family on all sides. f 

General Dien was born at West Hartford, Vermont, 
September 27, 1830. While he was a child his parents 
removed to Hiram, Portage County, Ohio." In i851 he 
was appointed from Ohio as a cadet to the United States 
Military ae at West Point, from which he gradu- 
ated on July 1, 1885. He ws assigned to the 8th U.S. 
Infantry, and spent the next five years in frontier service, 
more pa etl frac the Indians in California, Orego 
and Texas, in which service fio displayed an energy an i 


` . 
. 





succour the Si 
and *igain, when hé had 
ages of the military character or the combined E den 
‘Service and Weather Bureau organisation against those 


Servict Expecition to Fort Conger; 


ion to defend the advant- 


. who would take it from the army without making a proper 
e 


by implacable hate, official stu 
ignorance, are to be found in the i 
Martial,” “ Courts of Inquiry,” ^ Committee of Congress 
on Expenditure,” and especially in the ^ Testimony 
before.the Joint Commissjon fo consider the present 
Orge uon of the Signal Service,” &c., which latter 
can report and testim&ny was presented in June 
I 
.General Hazen's interest in meteorology, as before 
said, properly dated back earlier than 1873, at which time 
he prepared a letter “On our Barren Lands, or zhe interior 
of the United States, West of the 100th Meridian, and 
East of the Sierra Nevadas." This was published in the 
New York Tribune, February 37, 1874, and led to a dis- 
cussion in that pa and in the Minneapolis Tribune 
between himself aon General A. A. Custer, which is sam- 
marised in.a pamphlet of the above title, published by 
Robert ' Clarke and Co., of Cingnnati, in 1875. The 
motive of-General Hazen evidently was the protection of 
investors and settlers, against the too*glowing accounts, 
which amounted to virtual misrepresentation on mbi 
of the employés. of the. Northern Pacific Railroad. His 
. compilation of climatological data, and his sta:ement. of 


personal ience based.on long residence in that 
region, y contributed to prewert blind -emigration 
into an,inhospitable country, while doubtless also 
“contrib to direct attention to the y valuable, por- 
tions of our north-west territory, so ‘that the anent 
development of that portion of the United States has 


been ¢urthered by hus action. It wzs, however, at the 
time, on his part a Wd giri um outspoken exposi- 
tion of. what seemed to 2 fraud and imposition perpe- 
trated.by unscrupulous financiers upan foreign immigrants 
and over-confiding settlers and investors, 

During his connexion sjth the Signal Office, General 
Hazen frequently took occasion to show his, appreciation 
of thefact that the weather predictions were essentially 
not a"matter of mere military routine, but that in,all its 
details, the office had need of the work af speciallytrained 
experts, that it was a mistake to shut on*'s eyes to the fact 


that; in a matter of applied science like. this, some of those 


whom the scientific world recognises as meteorologists and 
- physicists must be employed, and be required fe ken the 
"chief fully informed of the progress of science. -Perhaps 
this is best exemplified by a-quotation ‘rom his letter.of 
March 24, 1886, addressed to a Commitee of the House 
on Expenditures of the War Department :—“ At -he be- 

* ginfting of the work of the Signal Service the duty-of 
iving notice of the approach and farce of storms and 
oods for the benefit of -commerce and agriculture 
rone heat the United State implied that the notices 
should be.correct, reliable, and timely. as none -others 
could possibly be of benefit; it was therefore absclutely 
necessary to provide for the careful study of the atmo- 
sphere. On my Accession I found every evidence from 
opular criticism that still,further progress in weather 
ictions was. I therefore emphasised espe- 
cially the necessity of the study of the struments and 
methods of observing, and the investigation .of the laws 
of the.changes:going on in the atmosphere. . . . . Itis 
evident by these successive Steps that in addition to 
knowledge gained for current work the affice-is powerfully 
contributing towards the establishment of a deductive 
science of meteorology which will eventually givo us a, 
solid, rational bagis for predictions, thereby improving on 
the empirical rules by which predictions nave gener 
been mado hitherto." And he adds tHat he was led more 
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especially to assist in the researches on the sun’s heat by 
reason of the ent given him by the late 
President Garfield, whose “last words to me wer ore 
both hands of fellowship and aid to stientific mer” * 

As a further illnstration of General Hazen's appreciation 
of the scientific needs of the office must be noted his 
appointment of Prof. William Ferrel agméteorologist, and 
of Prof. T. C. Mendenhall as electrician. To the latter, 
all matters relating to standards, instruments, and instru- 
mental research were also committed. Nor did General 
Hazen stop here ; by appointing several younger men to 
positions as junior p rs he largely increased the 
amount of study and research that the office was able . 
to perform, and by publishing a series of, professional 
papers and smaller notes, he took the final steps necessaryes 
to stimulate every man to do his best. 

Labouring in this same direction, he sought to elevate 
the intelligence and scientific training of the Signal 
Corps proper by enlisting College graduates as far as 
possible, by extending the course of instruction for obaer- 
vers, and by establishing a course of higher instruction 
for. commissioned officers. ` 

In still.another direction eneral H showed his 
devotion to scientific interests, namely, his desire 
to conform as thoroughly as possible to the recommenda- 
tions of the International Meteorological Conferences. 
These-recommendations, as soon as received in the 
quud Minutes of the Conferences, were, by General 
.Hazen's orders, carefully examined, and instructions.at 
once prepared S alculated. to introduge methods of obser- 
vation and publication in conformity with the . recom- 
mendations of the leading meteorologists of tffe world. 

Among the items specially noteworthy wherein General 
Hazen developed new paths of activity for this service, 





.may be especially mentioned the study of local.storms: 


first, tornadoes, which were especially assigned to Prof. 
Haren so far as a collection of general statistics is .con- 
cerned, and to Prof Mend so far as concerns the. 
electrical. phenomena proper, The study of atmospheric 
electricity was especially autori in 1884, by an order 
of the Secretary of War transmittfhg the resolutions of 
the International Electrical Conference held in Paris.the 
preceding year. After full consultations with numerous 
electricians throughout the country, General Hazen de- 
cided that a daily map of -electric potential showing 
lines of equi-potential simular to the iso-barometric SEI 
"offered: hopeful prospect of eventually leading to a metho 
of POE formation and motion of thunderstorms 
and tornadoes. But the methods of observation and the 
ap needed first to be determined upon after care- 
ful imental work. This whole matter was, therefore, 
in 1885, committed to the hands of Prof. Mendenhall. 

Perhaps the most important item in internal adminis- 
tration, so far as it: affects pel aig pude scientific value 
-of the office work, was the effort heartily furthered ‘by 
General Hazen to improve the accuracy and international 
comparability of our ‘instrumental equipment. The 
standards of the International Bureau of Weights and 
.Measures were ised by him as being the proper 
legal standards for this office, and every effort was made'to 
determine the corrections needed to uce the as 
‘well as the current meteorolog:cal observation! of the 
office to agree therewith. 

Perhaps the generous breadth of General Haren's 
views, the absence of injurious jealousies, and lis con- 
fidence in the principle that the Weather Bureau would 
-be strengthened by the widest diffusion of an intelligent 
pier of meteorology, are in nothing more clear] 

own than.in the earnestness with which he stim 
the formation of State weather services and enco 


the study of acacia d irhevery school and college. ‘He 
was painfully im by the disastrous.influence upon 
individuals and iness of the widespread and utterly 


absurd .predictions -of ‘storms “and weather of 


t 
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March 9, 1884, which were distributed broadcast through- 
out the country, and emanated from Mr. Vennor. He 
saw clearly tHat all this harm could only be prevented by 
increasing the intelligence of the People in scientific 
matters, apd heartily indorsed every effort to diffuse a 
more correct idea as to what constituted legitimate 
meteorology. 

Altho his duties demanded the pne of a 
great central office at bed many Woo Gen aren 
realised that centralisation coul as carried foo far 
in scientific and would thus react injuriously upon 
the work of his office. He was desirous of rapid progress 
in all directions, and, to secure this, welcomed every 


«pros of co-operation with other institutions as well as 
with individuals. One of his first acts. was the request for 
co-operation on the part of the National Academy of 


Sciend. He improved the opportanity to help Prof. 
Langley in the determination of the absorbing power- of 

iam: he accepted Prof. King’s offer to 
carry observers on his loom voyages; he heartily 
furthered Lieut. Greely's efforts to maintain an Inter- 
national Polar Station, and joined with the Coast 
Survey in esMblishing a i station under Lieut. 
Ray at the northern point of Alaska ; he co-operated with 
the Bureau of Navigation in ing weather reports 
from the ocean ; he powerfully assisted the Meteorological 
Society in its labours for reformation of our com- 
plicated system of local times, the result of which was 
the adoption by the co of the present simple system 
of standard meridian one hour apart. 

Equally successful was he in his efforts to co-operate in 
various methods of disse end utilising the know- 
ledge obtained by the Weather Bureau for the benefit of 
the business interests af the country. With the tel h 
companies he published the y telegraph bulletin. 
Through the railroad companies, he displayed the rail- 
road Page rene visible to farmer along the 
bes ith local Boards of n other business 
interests he elaborated our of flood i in 
the river valleys. ^ «e Ein kino 

General Hazen was especially clear in his views as to 
the importance of giving nal credit to each man for 
his own personal work. utine work was credited to the 
assistants in charge and not to the impersonal office. 
Having assigned a special work to the best man available, 
he took pains to give bim the credit and -make him’ per- 
sonally responsible for its success, thus securing more 
enthusiasm in the work. 

This notice of a few prominent features in the intense 
activity of General Hazen’s life seems eulogistic rather 
than historical; but the factis that military life rarely 
offers a position that requires the promotion of any special 
science, and still-more rarely do official or military circles 

t an officer who so desired, as far as 
allowable, to relax stri t military Jaw and liberally 
interpret cumbersome official regulations, so that scientific 
men might successfully promote their special work. 

Washington, February CLEVELAND ABBE 





. * 
SIR WALTER ELLIOT, K.C.S.J, ELD., F.R.S. 


BY the death at'an advanced age of Sir Walter Elliot, 

' we lose one of the few survivors from a group of 
men who, in the second quarter of the century, 
by their contributions to the zoology of British India, 
laid the foundations of our present knowledge. The 


subject of the present notice wee however, so' widely 
known for his acquaintance with tHe: history, coins, Jan- 
guages, and ancient literaturé’of Southern India,-that his 


zoological work might easily be overlooked. 
Sir Walter Elliot was ‘born gn 1803 at Edin 
was the son of Mr. James 


«He 
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‘Roxburghshire, and after being educated eat Doncaster, 
and later at Tiaileyuucy, whgre he received a “ hfghly 


distinguished” certificate, he entered the East dndia 
one Madras civil service in 1820. In that 
service held. many posts of distinction, From 1822 
to 1833 he was assistant to the political agert of the 
Southern Mahratta country, and during this period he 
collected the information subsequently embodied in his 
Catalogue of the Mammalia inhabiting the ion, and 
also commenced the series of archwological studies, some 
of the first-fruits of which in 1836 were presented» to the 
Royal Asiatic Society in the shape of a paper on Hindu 
inscriptions. With this paper were sent two manuscript 
volumes containing copies Ùf no. less than 595 sculptured 
records. from the Southern Mahratta country and the 
neighbouring territory. 

In 1837 he was private secretary to-Lord Elphinstone, 
then Governor of Madras, and he was su uently for 
twelve years a member of the Madras Board of Revenue. 
The value attached to his linguistic knowl was shown 
by his being at one time Canarese r, and at 
another Persian interpreter to the Government. 
From 1849 to 1854 he was Commissioner for the 


North During this period he made the 
collection of Cetaceæ. subsequently described Sir 
R. Owen in the Transactions. of the Zoologi So- 


clety, voL vi. Finflly he was Senior Member of Council 
in Madras from 1854 to 1859) vien he retired from the 
service, and returned to pass the remainder of his life at 
Wolfelee, the residence of many generations of his an- 
cestors. Almost his last official act in India was, when 
in charge of the Madras Government in 1858, to take the 
principal part in the transfer of the Presidency from the 
rule of the East India Company to-the direct government 
of the Queen- He*was created a K.C,S.I. in 1866, and 
became a Fellow of the Royal Society in 1878, and he 
was Deputy-Lieutenant of his county. , E 

In his retirement his attention was much given to 
nurpismatics, and despite the complete loss of his eyesight 
in his later years, he carried to completeness the studies 
commenced in his “ Numismatic Gleani on South 
Indian Coins,” published in the Madras Journal of Liter- 
ature dnd Science for 1857. He b t out in 1885, 
with the aid of Mr. Thomas, General and other 
friends, 2 work on-the “Ancient and Mediseval 
Coins Sf Southern India.” Up to the very last his 
interest in Oriental literature remained unabated. One 
of his friends receiged a letter signed by him and dated 
March 1, the day of his d containing inquiries as to 
the forthcoming: edition of a Tamil work, and suggesting 
that the attention of Madras native students should be 
bestowed upon the early dialects of their own 
During the last ten years numerous notes by Sir W. 
Elliot Have appeared in the Jadian Antiguary, the | 
latest in the September number of last year. Lamely 
Ha his efforts the Amravati sculptures, now in the 
British Museum, were added to the national collection, 
and this was but one of the valuable additions due to 
Him. His Soutliern Indian coins, a very and im- 
portant series, were presented to the same institution; 
and his numerous zoological collections enriched: the 
Natural History Museum. A 

Although his published papers on roology give but an im- 

erfect idea of his contributions to the science, for many of 
is observations were freely communicated to other natural: 
ists, and published by them, his “ Catalogue of the Species 
of Mammalia found in the Squthern Mahratta' Country,” 
which appeared in the Madras Journal for 1842, was of 
unusual merit. It had the peculiar rue d that it 
was a: list, not of museum specimens, but of the wild 
enimsls inhabiting the country, several of which, and 
indeed nearly all the smaller rodents; were discovered 
by the author. The habits of the larger animals were 


iot, of Wolfelee, Hawick, j described from personal observation, aot, as has sq 





. 944 
frequently beef the case, from information derived from 
native co, Ors. 


Pefsonally, Sir Walter Elliot was one of the kindliest 


of men, with a Teer manne ipa ee 
* tion Aj Wolfelee, as formerly ir gorges was widely 
known and universally respected. W. T. B. 





NOTES z 


M SEEE Englishntm whose imagination has 
not been touched by the assembling of te Colonial Conference, 
an orent which may hereafter be sen to have marked the first 
stage in one of the greatest movements in the history of man- 
kind. In describing the commercial relations of the colonies, 
Sir Hefty Holland, in his opening speech as President, had 
occasion to bring some very eloquent figures to the notice of the 
Conference. The imports and expor*3 cf the colonies were, in 
1885, eleven times what they were in 1837. The British ship- 
ping trade with the colonies rose from 3,700,000 tons in 1837 to 
56,600,000 tons In 1885, while, in the same period, British 
exports to the colonies rose from 11,300,004. to 500,000. 
This astonishing materia! progress, accpmoanied by ah increase 
of population from 4,204,700 in all the colonies In 1837 to 
15,763,072 In 1881, would, of course, have been impossible but 
for the rapid development of physical science and the steadily 
increasing application of its principles to the methods of indus- 
try. And it is interesting to note that, of all the questions 
which the Conference will have to discuss, by far the greatest 
are those’ most directly connected with the results of 
scientific én uestions relating to the naval and 
military defence of the Emptre, and *o the improvement 
of postal and telegraphic communication. -n speaking of tele- 
graphid communication, Sir Henry Hollani quoted a striking 
letter he had received from Mr. Pender. Some of the facts 
brought together in this letter must have rerxinded the delegates, 
very vividly of the debt which commerce owes to science. 
€ Twenty years ago there were only about 2000 miles of submarine 
cables, and some of the earlief cables wers £o badly constructed 
that they were practically useless. ‘‘ Sclence has now, however," 
wrote Mr. Pender, ‘‘alded so greatly in the manufacture of 
cables that they can at the present time be laid with cémpara- 
Hvely little risk of breakage and "with an almost certainty of 
efficient repair.” The consequence is that there are now 107,000 
miles @f submarine cables, which have cost someting like thirty- 
seven millions sterling. The whole of this vast system, with 
the exception of about 7000 miles, is entirely under British con- 
trol To show the relative importance of the submarine cables, 
Mr. Pender stated that the length of all the land telegraphic 
' “Unes®how in existence in the world is about 1,750,000 miles, 
representing an estimated cost of 52,000, 000/, 


Dg. Brown-SEQuarRD has been elecced President of the” 
Society of Bioldgy, Paris. His immediate predecessor was the 
late M. Paul Bert. 


A BILL was lately submitted to the U.S. Senate, providing 
for the creation of a Department of Agricul-ure and 
Various amendments were proposed, and among them was one 
for the transfer of the Weather Bureau from the Signal Office of 
the Army to the new Department. This amendment was 
accepted by the Committee on Agriculture, and Sczence says that 
it. would certainly have been” passed by the Senate had not 
dificultie uuexpectedly arisen with regard to the Bill as a whole. 
The President, it seems, did not wish to bave an additional 
member in his Cabinet. The Bill was therefore referre? back» 
to the Committee dh Agriculture, and it did not again come 
before the House. According to Scrence, there can be no 
doubt that the B&rean will be transferred next year to some 
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Civil Department, public opinion being decidedly in favour of 
the change. In the meantime General Greely, General Hazen's 
successor, will retain the position of Chief Signal Office®® 


IN the Report of the Scottish Meteorological Society, to 


‘| which we referred last week, it is stated that Uuring the winter 


Mr. Cunningham, Superintendent of the Zoological Laboratory 
of the Marine Station at Granton, and Mr, Ramage, have been 
continually engaged in a systematic study of the Chetopoda of 
the Firth of Forth. In the, course of this work all the speci- 
mens obtained by dredging have been determined, and their 
anatomy has been investigated. Fresh specimens, and ova and 
young forms, have been collected on the shore at low tide, andas, 
by means of low nets; and a large number of drawings and 
descriptions have been made, among which are accounts of some 
species new to the district, end additions to the knowledge of 
anatomy and development. The results of this worksare being 
prepared for publication. | 

THE Report for the year 1884 of the United States National 
Museum, under the direction of the Smithsonian Institution, has 
just been issued. It contains fr) the Report $f the Assistant 
Director, (2) Reports of the Curator and Acting-Curators, (3) 
papers based on collections in the Museum, (4) bibliography of 
the Museum for 1884, and (5) a list of accessions to the Museum 
in 1884. Among tbe papers based on collections in the Museum 
are two admirable anthropological studies by. Mr. Otis T. 
Meson—one on throwing-sticks, anothefon the basket-work of 
the North-American aboriginss There is also an excellent 
study, by Mr.John Murdoch, of the Eskimo bows in the 
Museum. These papers are carefully illustrated. 


On March 9 a Conference met in the Senate House, Cam- 
bridge, to discuss various questions in connexion with the 
Cambridge University Local Lectures, A report of the pro- 
ceedings has been printed for the Syndics at the University 
Press, and it ought to be read by all who are interested in the 
subject of University Extension. Atfffhtion may especially be 
called to a speech by Dr. Westcott, who argued with much 
force that the affiliation of local centres to the University might, 
provide an adequate foundation for a national system of higher 
education. Mr. Browne, Secretiry of the Syndicate, who made 
a financial statement, set forth the claims of the movement to 
the support of all ‘‘who feel that the University Extension 
system has great powers for good, and has already done excellent 
work.” : 


Science and Art, the fint number of which hes just. been 
issued, deserves, and will no doubt receive, a cordial welcome 
from the class of readers to whom it appeals. Its principal 
object is to bring the schools of science and art into closer con- 
tact with one another. The articles, notes, and correspondence 
will be on subjects likely to be of especial interest to teachers 
in those schools, and it is also hoped that the journal may be of 
benefit to students, Each issue is to contain test-questions in 
science and art subjects, for which prizes of books and instru- 
ments will gen. E e 


` Ow Tuesday last Messrs, Mourlen, Belgian electricians, had 
an interview at Brussels with M. Granet, the French Minister 
of Posts and Telegraphs, relative to the establishment of a 
telephone line from Paris to London. 


AN excellent ‘General Guide” to the Natural History 
Museum, Cromwell Road, has just been printed by order of the 
Trustees, It contains plans and a view of the building. 


Mz. T. B. Coompe WiLLIAls has compiled an interesting 


bibliography of the books, ın his owp library, on fancy pigeons. 
Thed authorship of the works i? his Est may, he says, be appor- 
toned ss follows: English writers, 58; German (including 
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translations), 45; French, 21 ;.Dutch, 3 ; Latin, 3; Italian, 5; 
Spanish, 1; Arabic, 1. More books on this subject have been 
printed in English and German than in any other language. 
IN a recent Bulletin of the U.S. Fish Commission, Mr. 
J. W. Collins describes the finding of a knife of curious work- 
manship in the thick flesh of a large cod. The “find” was 
made at Gloucester, Mass., on September 15, 1886, by Capt. 
John Q. Getchell, when discharging a fare of codfish from his 
schooner. He had lifted several fish from a tub, and, running 
his hand over the thicker portion of one of them to call the 
attention of the by-standers to its fatness, he felt something hard 
beneath his fingers. Further examination produced a knife. 
e handle of the knife is of brass, curved and tapering 
posteriorly, with a longitudinal incision, on the concave side, to 
receive the edge of the blade. The form is remarkable, and 
suggests ‘the handiwork of some savage tribe, or the scrim- 
shaw wor& of a sailor.” The blade, which is of a lanceolate 
shape, has been corroded a good deal, and the extreme point is 
very thin. The total length of handle and blade together is 
6j inches, “As to where the fish got the knife,” says Mr. 
Collins, ** we cag only conjectre, unless some ethnologist can 
point out its origin. In any case, the finding of such a remark- 
able implement in such a strange place must be a matter of 
interest to the ethnologist and naturalist alike.” 


Tue Colonial Council of Cochin China has decided to gant a 
sam of 6000 francs a year for life to M. Pierre, the Director of 
the Botanical Garden@at Saigon, provided he undertakes to 
finish in Pagis the publication of his '' Flore de la Cochinchine,” 
and will leave all the manuscripts and collections which he has 
employed in the preperation of this,work te the colony. The 
same body has granted La Société des Études Indo-Chinoises a 
subvention of & thousand francs to ald in the publication of its 
Bulletin, ` 


WEI have received the numbers of the Essex Natsurahst, the 
Journal of the Essex Field Club, for January, February, and 
March of the present fear. The steady growth of the Club 
has led the Counal to decide upon the issue of a monthly 
journal in place of the former Transactions and Proceedings 





at irregular inteivals. It is scarcely surprising that residents. 


of the county of Essex should appreciate the labours of the 
Society, inasmuch as they are wholly devoted to the county, 
and are of interest even to persons who know little of Essex. 
In this respect—namely, the thorough examination of the 
district lying at their doors—the members of the Essex Field 
Club set an example that similar Societies elsewhere would 
do well to follow. 
geology, and prehistoric archeology of Essex is welcomed. 
Thus, amongst the papers in the three numbers before us, 
we have a discumion on a curious subsidence near Colchester 
in 1862; a report on the flowering plants in tHe neighbour- 
hood of Colchester, by Mr. Shenstone, which is a kind of 
supplement for that particular district to Gibson's ‘‘ Flora of 
Essex,” published twenty years ago; notes on the saffron plant 
in England and its connection with the name of Saffron 
Walden » a paper 8h primæval man in the valley of the Les, 
by Mr. Worthington Smith; and a peper on the deer of 
Epping Forest, by Mr. Harting. Apart from a succession 
of papers such as these, it is scarcely necessary to remind 
readers of NATURE of such excellent special work as Prof 
Meldola and Mr. White’s report on the East Anglian earthquake 
of April 1884, published by the Society. There are few associa- 
Hons in the United Kingdom which perform so adequately and 
thoroughly the proper functions of a local Field Club or 
Naturalists’ Society, as the Field Club. 


Anything relating to the natural history, 
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was felt on March 22, about 3 a.m, On March 23 three shocks 
were noticed about 11.15 a.m. at Campfer amd St. Moritz 
(Grisons). At Stuttgart, on Masch 25, about 4 &.m., a perpen- 
dicular shock was felt in the direction from west to esit, fol- 
lowed by oscillations continuing for ten seconds. At Savona, 
in Italy, an earthquake was noticed abont the same tįme. Ac- 
cording to a telegram from Aden, dated the sth inst., shocks of 
earthquake had been repestedly felt there during the previous 
four days, bat no damage had been reported. : 

Mx. EDWARD Woops, President of the Institution of Cjvil 
Engineers, will give a ceeersatiome on Wednesday, “May 25 
(Derby Day) It wil take place in the South Kensington 
Museum by permission of éhe Lords of the Committee of 
Council on Education. : 

THE semi-centennial anniversary of the University of Louis- 
ville was celebrated on March 2. The doctorate address on the 
occasion was delivered by Dr. David W. Yandell, who offered 
some interesting reminiscences of teachers of medicine in the 
Univernty. When the institution was founded, it was the 
fourth medical school west of the Alleghanies, ‘‘ There are as 
many schools now in Louisville alone,” seid Dr. Yandell, ‘fos 
were then in all the territory which extended from the Ohio 
River to the Pacific Ocean." Dr. Yandell claimed on behalf of 
the University that it is ‘a school where practical medicine is 
tanght in all its brünches in a thorough, practical way.” ''It 
points to its record with becoming pride, and finds there its 
guerdon and its hope for the future." 

On April 1 the fine Botanic Garden of Glasgow passed from 
the hands of the shareholders of the Royal Botanic Institution 
into the possession of the Corporation of Glasgow. The Garden 
was founded in 1816. Shortly after.this date the Motenic Insti- 
tution received n Royal Charter, and in consideration of the 
importance of the teaching of botany in the Univermty, as well 
as for the general encouragement of the study of this science, a 
sum of 2000/, was granted from the Treasury. A further sum 
of 2000/, was advanced by the University of Glasgow, on con- 
dition that special facilities should be given to the Professor of 
Botany in the University for teaching his 'sclence ; and it need 
hardly be said that from this point of view the maintenance of 
the Garden is of primary importance. The financial history of 
the Garden has at no time been fully satisfactory, and the Insti- 
tution fas at the end of seventy years found itself in the position 
of a debtor tb the Corporation to the extent of 46,0004. The 
greater part of thisesum has been expended in recent years in 
the erection of ine: conservatories, which, in point of coffdition 


“and extent, place the Garden at the head of provincial establish- 


ments. The collections of plants date back to the foundation of 
the Institution, but the bulk of them have been acquired within 
the last ten years, very large and valuable donations having 


been received from Kew, Edinburgh, and Glasnevin, While” ` 


large contributions have also been made by the leading growers 
throughout the country. Owjing to peculiar municipal complica- 
tions, following on the totally unexpected rejection of a Bill 
in Parliament for the annexation of Hillhead and Kelvinside 
to the city of Glasgow, by a Committee of the Lords, 
after it had passed through the House of Commons, it 
is es yet uncertain what line of action the Corporation may 
adopt with regard to this valuable property which has fallen into 
their hands. It is in their power to disperse the collections, sell 
the fine and costly houses, and dispose of the twenty-three acres 
of land for building-purposes. This course would be deplored 
not only by the citizens of Glasgow, who would thus lose for 
ever & most picturesque open space, but also by all who are 
int ed in the botanical progress of the country. Were the 
e ishment maintained on its present [poting as a Botanic 


; EARTHQUAKES are reported m Travnik, in Bosnia, where | Garden, the Corporation would do credit to itself, and would 
a shock, lasting for five seconds, and followed by two others, materially assist in the advance of that which, has always been 
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the most y popular ef the sciences, “Already the Cor- 
poration has shown thet it is to further botanical science 
by adgnitting students of the Untverz-y to the Gardens tinder 
certain conditions, while the gates ars locked to the general 


e public. It is earnestly to be hoped that this may be the first 


- 


step towfrds a. permanent policy of encouragement of the 
study of botany in one of the most densely populated centres in 
the United Kingdom. E 

Some of the American whitefish (Coregonus albus) turned 
into.the"waters of the Marquess of Exeter at Burghley Park a 
year ago, were lately caught, They were 7 inches long. This 
is important evidence as to their gdantahility to English waters. 
The National Fiah-Culture Association are incubating a large 
qpfntity of the ova of this species for acclimatisation purposes. 


Sinc 1878 the Ontario atd Western Railway Company has 
been engaged in re-stocking streams in Americe within the area 
ofitsroute, Mr. J.C. Anderson, genera’ freight and passenger 
agent of the Company, writes to the dowriccn Angler to the 
effect that, within the past nine years, 2,270,000 trout have been 
planted by the Company in the Beaverkill, Willowemoc, Never- 
sink, the east and west branch of the Delaware, and their 
tributaries. A . 


WE have received vols, xxxix. and rl af the Proceedings of 
the Literary and Philpsophical Society af Liverpool, containing 
the principal papers read to the Society during the Sessions 
1884-85 and 1885-86. Among the pepers of scientific interest 
in vol. xxxix. are: ‘ Observations on the Mematocysts of Hydra 
JSusca,” and “The Relationship of Paleontology to Biology,” 
by Mr. R, ja H. Gibson ; '* On a New Organ of Respiration in 
the Tunicate,” and other papers, by Dr. W. A. Herdman ; two 
papers on ''Technical Education,” by M- F. H Edwards; 
‘*The sArmorial Bearings of the Isle of Man, their Origin, 
History, and Meaning,” by Mr. John Newton, and ‘On the 
Rocky Mountain Goat,” by Mr. T. J. Moore. Vol. xl. con- 
tains an address on “Modern Scientific Theories of Man,” by 
the President, Dr. William Carter; " Two Curious Papyri in 
the Khedivial Museum," by Mr. R. L. Benas; ‘Recent Locust 
Plagues in Cyprus and North America,” by Dr. Nevins; and 

*' Repdit on a Successful Importation of Living Soles to the 


- United States,” by Mr. T. J. Moore. With voL xl. isebound 


** The First Report upon the Fanna of Liverpool Bay and the 
Neighbouring Seas,” written by the m of the Liverpool 
Marine Biology Committee, and edited by Dr. Wa A. Herdman. 


Tux additions to the Zoological Society's G-rdens during the 
past week include two Macaque Monkeys (Afecacus cyme- 
melgus S d) from India, presented respectively by Mr. W. 
Spooner and Mr. F. A. Adeney; a Parpe-íaced Monkey 
” °(SeaPhepithacis lewcebrymss: dj) from Ceylon, presented by 
Mr. W. H. Markham; a Black-tailed Godwit (Limrara agv- 

), British, presented by Mrs Robert Barclay ; a Common 
emot (Lomwie iroils), British, presented by Mr. Howard 
Bunn; a Ring-hals Snake (Sepedon hamachas) from South 
Africa, presented by Mr. W. L. -Holms; a Pinche Monkey 
(Midas adipas) from Central America, deposied; two Blue- 
bonnet Parrakeets (Prephotus hamategaster) fom Austrafia; 
two Blue-crowned Conures (Cemwru: kemerrhezr) from Braxil, 
purchased; two Viscachas (Lagestemus trichodccty/us) born in 
the Gardens, — * 





The principal instrument is a T4 Grubb. of ra 
inches os eia 

erected in the first o Tuer, t fo Merl docte 
& chron a transit-instrument of bent form, which 
replaces one by Cook, a complete Repsold micrometer, and 
two ers of construction The- conduct of the 
screw of the ld micrometer has been very carefully investi- 


gated and the inquiry occuples a dozen observations : 
oe ea iudicia E aes 
but 


these there are very man eas boca 
minor planets, of the phenomena of Jupiter’s satellites and of the 
new stars in the great nebula Andromeda and near \ 
Orionis, besides meridian observations of the moon and culmin- 
ator stars, The volume, which is a very handsome one, gontains 


fonr plates representing dierent par of the observatory. The 
af the centre of the transit- t 


ale xin 2 19" N., and long. = oh. 54:748. 
East from Green 
New RED STAz.—Circular No. 16 of the l Astro- 


nomical states that on the nights of March 23 and 27 & 
red star, 7°5 magnitud PPP 26 C 


There is no star in the M. at this ace. See Sree the 
new stanie e fine Minorum of type Place of 26 Cygni for 
1887, R.A. 19h. 58m. ga., 49° 469 N. . 


THE PARALLAX OF 1 1516.—It appears, from the researches 
of M. O. Struve on the relative motion of the com of this 
double star, that the fainter star does not in the 


Ee of the brighter compon4ht, and that in there- 
fore, in all bebility, constitute a merely o pair withont 


physical rien "Herr Berberich, from a discussion of a 
Trev of waeasares of distances made by Prof. found 
the relativo parallax af the brighter star, com the 


fainter component, to be dr 05 (Astron, Nackr., No.- 
2624). Recently, Dr. L. de has made a serios of observa- 
tions with the equatorlal of the Cointe O 


beervatory at Liège, 
exten font 1885 April to 1886 June, for the purpose of 
d this quantity. From sixty-seven observations of 
relative m e he finds x = o**o9r, and from -four 


o 


these according to- thair respective weights, w = O"'I04, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 APRIL 10-16 


OR the reckoning af time the civil , commencing 
(E enel moa midnight, n Ge boas ds to i 
emp. 


At Grenewich on April 10. 


San rises, 5h. 18m. ; souths, rah. 1m. 21'41. ; re oni 
deci on meridian, 7° $6 N. 1 Midera] Time at Sunset, 
om. 
Moon (at Last Quarter on April 15) rises, 20h. 34m.* ; southa, 
Ih. 477a. ; sets, Gh. 5om. ; decl. on meridian, 11° 44' S, 


Planet Rises Souths Sets Deci. on meridian 
h. m. h. m. 6 18 ve ds 
Mercury 42 .. IO 30 I : 
Venus ... é I5 .. 13 59 21 43 i 32 N 
Mars ... 5 25 I2 14 I9 847N 
upiter... I9 ki O5I .. 5 Ig 55 S 
i. 9 ^ 1755 « 2 4* 22 


© Indicates that tho rising ie that of tha peocoding evening and the setting 
that of the following morning. 


Occultations of Stars by the Moon (visible at Greenwich) 


i Apel Staf Meg. Disp. Reap. E 
: i b. h. ý 
Imm. m. o 
OUR ASTRONOMICAL COLUMN qp. 49 lines . 2. 5... O 13 near approach 31$ — 
Baren D'ENGKLHARDT's OBSERVATORY.—BH-ran D’Kngel-,f I2 ... 29 Ophluchi 6 ^ I 16 219 .. 3427 
hardt has recently published. the first volume of the results of | 15 - 57 Bhi 256.. 4.9 79 2 
the astronomical o ons obtained at his prrate observa- | Api} h. . 


tory in Dresden. {ht first the observatory was erected in the Rue 


I5 .. 3 .. Mercury afgreatest distance from the Sun. 
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A Variable Stars 
* Ded. 
B end na Lm 
R Ced .. |» 22093... O4I S. ... Apr. 14, A 
Algol . . 3207 64031 N... 5, 12, 3 7 - 
» 14,23 56 w 
( Geminorum $ 574 90 44N.... , 106 2 Om 
15,2 oO% 
D MK Siocerota e 7 2354... 9 35 S s wy Es - 
iginis .. ..12 928... 737 N... , I3, m 
3 Libeæ EM 14 5479 ... g 4S. ... b 13, 21 29 m 
R Herculis .. I6 r2..1841 N.... ,, 15, M 
U Ophiuchl., 17 108... I 20N... ,, I3 3 24 m 
“and at intervals of 20 8 
ttarii di 57/8...29 35 S. ... Ap. IO, 3 Om 
U ttaril .. I8 25'2...19 12S. ... ,, 11,21 Om 
e. » 1420 of 
R Lyre 18 51:9... 43 48. Nu... 55 I5 M 
4 Aquile e 19 467... O43N... „ 14, 2 OM 
è Cephei 22 25°0...57 SON.... ,, 13 4 Om 
M significa maximum ; ss minimum. 
Metsor-Shower1 
e e RA Decl 
Near B Urso Majoris, 163 . 57 N. 
» Virginis... 180 7 N. 
& Draconis 249 . Sr N. 
h Herculis 270 a5 N. 
GEOGRAPHICAL NOTES 
MZ Gronot GRENFELL has made a successful 


was o to turn beck 
in 1880. About six miles above the junction of the Kasai and 
the they found another tributary, the Djume, 


the larger stream. A life beyond this the course of the 
veered round, first south-south-west, and then west ; at-4° 30’ S. 
lat. it had come back to its usual northerly course, and main- 
ere the remainder of the journey. The Kikonji Pals 
"S. lat.) aro abont feet: high, and though insurmoant- 
oue d Mr. Grenfell to be no obstacle to 
communication by canoes and small craft, 


IN a letter from*the Rev. W. G. Lawes, dated Port Moresby, 
January id Lanier d seed apres cM betog acr dic 
under the leadership of Mr. Vogun, the Curator of the Auck- 
land Museum, with the intention of attempt as soon as the 
rainy season was over, to cross South-East New Guinea, from 
Freshwater Bay to Huon Gulf. 


THE Ape nuper of the Proceedings of the Royal Geo- 

phigal oty is largely deroted to papers on.Central Asia. 

irt we have Delmar Morgan's account of d rjovalaky e 
. Morgan 


Tibet, which is followed by an account of the travels of Messrs. 
James, Y: usbend, and Fulford in Northern and Eastern Man- 
churia. last be foand somo welcome deteils concerning 
of the not previously described. 


` ACCORDING to Dr. Hans Schinz, who hes been recently in the 
Lake Ngami region, that lake is not dried up, though its dimen- 
sions sre decreasing. The River Okovango forms an 
extensive marsh on the north-west, which sends very little water 
a part into the lako during the dry season. 

SN a paper by Dis Ochemins in the Zeitschrif? of the Berlin 
year oes Society, on the age of certain of the South 
Am Andes, are some d SEE eta ethno, 
th 


o South American 
Cordilleras, or at least a 


rtion of them, are no older than the 
dise. eat iiem there 
and infers, therefore, 


with certainly older coest Gor- 
Lake Titicace and the 
tegion must have been raised to its present eleva- 


e 
tion of about 13,000 feet within the historical period. * Dr. 
Ochsenius therefore maintains the enormous ruins gf the 
old Inca city Tihuanaco on that lake admit of no other explana- 
tion than that these colossal monoliths wee not worked at their 
present elevation, far lees transported thither; it is jncredible ° 
that the highly civilised Incas would have located their em- 
porii one tiblelend now almost uninhabitable. The author 
sup his conclusions by the fact that representatives of the 

fanna still live in Lak& Titicaca. e 

Nxws of Herr G. A. Krause, who is now in the 
district between the Gold Coast and Timbuctoo, has reached 
Berlin. The traveller arrived at Woghodogho, the capitel of 
Mosi, in October 1886. obtained jon from the 
ing of Mos! to continue his journey in a northerly direction 
Baie cote aay tb Timbuctoo. He hoped to reach the 
former place in seventeen or eighteen days, to arrive at Sarafaram 
in four or five days more, and then to descend the Niger to 
Kabara, the port of Thmbuctoo. Herr Krause describes the 
country between and the capital of Mosi as being per- 
fectly plain at first, then fóllowed by a district of low hills 
and another plain. A day's journey north of Walawala, the 
traveller crossed the Upper Volta, the source of which lies 
probably in a north-easterly direction. 


ON CERTAIN MODERN DEVELOPMENTS OF 
GRAHAM’ > IDEAS CONCERNING THE 
CONSTITUTION OF MATTER! 


IL 

A UARTER of a century has elapsed since Graham formu- 
* con concerning the constitution of matter. 
n new to indicate; Er Mer be how these con- 

ons have i ese five-and-twenty 
idee of the essential unity of matter has a fascina- 
tion for the human mifid. It may be that it has its in the’ 
with which every even that ofa seeks to 
get at first p les. The most superficial reader of the history 
of intellectual evolution cannot fail to perceive how it has 
modified and directed the t of scientific t 


conception, -educated student of 
to-day may smile at the notion of the transmutation of the 
m which held such sway rer the minds of the carl 
alchemists, but the men who followed this '' Zgmzs fatus” with 
weary ieri] steps, end who frequently sank under the burden 
of di inted hope and the sense that to them it was not 

to thelight, felt that this idea rested on a rational 
They, like we could give a reason for the falth that was in 
them. And yet nogarticle of scientific doctrine hes in these 
later times greater vicimitude. Men's ideas 

the essential unity of must have received a rude 

when it was found that such a thing as water was not only com- 
plex; buit waa made ol Gar sali ie conn esed 0. propada; 
that the air was still lem simple ip composition ; thet, as ít 


the path of which the world regarded as the pioneer. It 
may be that he was unable to shake himself free from the 
domination of the schoolmen, or that he wnconsclously felt the 
truta of the les to which his own discoveries seemed 
opposed: It iffcult otherwise to account for the tardiness 
which he accepted the h esis of Dalton; eren to the 
last the Daltonien atom had n distinctivejo Davy beyond 
its combining weight. Dary never wholly committed himself 
to a belief In the ivisibility of the atom: that indivisibility 
was the very essence of on's creed. In arguing with a 
Sei dina (i ring as sone wan eae a tha 
would clinch the discussion by some statement as ‘ Thou 
knowrit must be so, for no man can split en atom." ° Even 
Thomas Thomson, whom I have already qharacterised as the 
* The Trenníal “ Graham Lecture,” given [n the Hall of the Andersontan 
Glasgow, on March x6, by Prof T. E. Terps, F.R S. Con- 

tioned from p. 534. . * 
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first great expbnent of Dalton's ° eralisation, was tora by con- 
fiting beliefs until he found (ieee in the hypothesis of Prout 
and Meinecke that the atomic weights of all the so-called 
elements are multiples of 2 common unit, and which he sought 
to by some of the very worst quantitative determina- 
tions to fond. in Chemical iterature. It is curious to note 
the which the old metaphysical qnibtle concerning 
the divini orindivisibllity of the atom held the immediate 
followers of ton. Greham, bewerer, never felt such tram- 
mels, To him the atom meant something which is not divided : 
ndt something which cannot be divid With Graham, as 
with Lucretius, the o atom mhy be far down. 

Brey philowphic er to-day has, I should imagine, come 
to be of this opinion. Not man ago it was the fashion to 


maintain thet Star's great wo for ever demolished the 
dottrine of the primordi ^ and that Roger Bacon’s aphorism 
that ‘‘ barley is a horse by iy, wheat is a poesible 


possibilizy, 
De afd man is poenble wheat,” was henceforth an idle saying. 
Stass work is a monument of imental skill, and it has 
furnished us with a set of numerical ratios which are among the 
best determined of any phymcal constants, It may be it 
demolished Prout's Bites in its original form, but it has not 
touched the wider queston. Whether indeed the wider 


on 
is capable of bemg reached by direct iments o the nature 
of those of Stas is very dou unless the weight of ‘he common 
atom İs “some considerable fracjon, say one-b&lf or one- 


fourth, of that of the h atom. Dumas has, as you know, 
modified oma En ln this sense by assuming as the 
common divisor the atomic weight of hydrogen, but there is 
DO a (riori reason why we should stop at this particular sub- 
division, The exnct relation of Stas's work to Prour's law has, 
I think, been fairly stated by Prof. Mallet at the conclusion of 
his admirable jpa on tho atomic weight of alıminium, in the 
Philosophical Brei for 1880 (vol iie i P 
main result, sa “is no doubt 
stated rus! the differences: between the tndlrletoal acter 
-minations of each of sundry atomic wetghts which have been 
most carefully examined are distinctly less than their difference, 
or the.difference of ther mean from the integer which Prout's 
law would require. But the inference which Stas himself seems 
disposed to w, and which is very commonly taken as the 
proper conclusion from his results, namely, that Pront's law is 
disproved, or is not supported by the facts, appea-x much more 
open to dispute. It must be remembered that the mast careful 
work which has been done Wy Stes and others only »xoves by 
the close agreement ofthe results that fortuitous errors have been 
reduced within narrow limits. It does not prove that all sources 
of constant error have been avoided, and, indeed, this never can 
Bà absolutely proved, as we never can be sure that our krbwledge 
of the substances we are dealing with is complete. Of course, 
one distinct exception to the assumed law would disprove it, if 
that ption were itself fully proved, buf this not the case, 
As ed by Marignec and Dumas, anyone who will im- 
ially look at the facts can hardly escape the feeling that there 
must be some reason for the frequent recurrence of atomic 
weights differing by so little from accordance with the numbers 
required by the supposed law." Prof. Mallet, in tabulating the 
c hts which may be fairly considered as determined 
with the greatest attainable precision, or a very near approach 
thereto, and without dispute es to the methods employed, points 
out that out of the eighteen Bambara so piven tei approximate to 
integers, withip a range of variahon les than one-tenth of a 
unit, "eps sud edad calcalate the degres af pro: 
' bability that this is y accidental, as those hold who to 
the extreme the Pee of Berzelius and Stas, and he fads 
that the probability in question is only equal to 1 :1097:8. And 
he concludes thet not only is Prout's law not as yet absolgtely 
overturned, but that a heavy and apparently increasing weight 
of probability in its favour, or in favour of some modification of 
it, exists, and demands consideration. 
It would be trpoesible for me to attempt to traverse the whole 
gione of this question Which hps been opened np during the past 
een or twenty years Even if I could claim the time and your 
indulgence, there is hardly the necessity for such a demand on your 
patience. Mr. Crookes, only so recently as September last, gave 
an admirably com pss roy Sn present state of the casg 
in his address to the. Chemical Section of the British Association 
at the Birmingham*meexing, and for me to go over the g- 
again with you would be simply to pi with Mr. Crookes 
heifer. Some y@ars ago Mr. Norman ; as you doubtless 


“í Encylopedia Britannica,” gth edition). 
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know, approached the subject from another point of vien, and 
in his recent work, ‘“‘ The Chemistry of un," will find 
& summary of theevidence which the pe has afforded us 


; when 
e general 
behaviour and mode of action of the radicles which are con- 
fessedly compound with those which are assumed to be simple ; 
when we have regard to the phenomena of sllotropy, isomerigm, ` 
and homology, —the mind insensibly appeals to i ciple of 
continuity, and refuses to believe that the seventy and odd ‘ele. 
mental" forms, to which our processes of analysis have reduc” 
all the kinds of matter we see around us, differ in essence from 
bodies which are known to be compound. . 

The connexion between the properties of the ‘‘ elements” and 
the relative welghts of their / as developed by Newlands; 
Mendelejeff, Lothar Meyer, Carn , and others, has served to 

this conviction, The discovery that the physical and 

chemical properties of the elements are as periodic functions of 
their atomic weights, is unquestionably the most important 
generalisation we have had im chemical pMüosophy during 
five-and-twenty years. Its bearings upon the 
1 i have been 


the organic world, is again a pealing to the law of continuity. 
Ths meee holds that Herre one harmohious whole is 


originated by chance and are et self-existent is just as 
remote as that the animals and plants of to-day are primordially 
crented things. Ithmk in what I am now saying I may fairly 


claim to be reflecting the opinion on this matter of every philo- 
i more, you must allow that the 
ve for so many centuries, and 
brains of a succession, 
of thinkers lıke Leucippus, Aristotle, Lffcretius, Bacon, Newton, 
Dalton, and Graham, has become quickened and endowed by 
the light which modern science has shed upon it from all sides, 
with a vitality which will persist and T 
Having thus traced the development of the idea held by 
matter, let us spend the few 


Graham of the essential oneness 

remaining moments in consideri in the most eral way, 
how the science of the last isch tue bas worked out and 
extended his conceptions con ro es of the atom 
and irs mode of motion. oe E . 

The treatment which ''the few grand and simple features of 
the e to quate Graham’s phrase, have rece at tho hands 
of ius, Clerk Maxwell, Helmholtz, Sir William Thomson, 
and a score of workers in this country and on the Continent 
who Eare been actuated by their influence, has served to dispel 
much of the metaphysical fog which has enshrouded the notion 
of the atom, and to-day we are able to reason about atoms, as 
physical entities, having extension and figure, and of their. 
number and dimensions and peculiarities of movement, with the 
confidence which is based on well-ascertained facts. 

We have, of course, not yet attained to a complete molecular 
theory of gases. But we know tho relative masses of the mole- 
cules of various gases, and we have caloglated in piles per 
second their a e velocity. The phenomena of diffusion 
indicate that the molecules of one and same gas are all equal 
in mas. For, es was ted out by Clerk Maxwell, if they were 
not, Graham’s method of & porous septum would enable ug 
to seperate the molecules of er maas Foi those of greater, 
as they would stream through porous substances with greater 
velocity. We should thus be able to separate a gas, say 
h en, into two portions, different densities and other 
physical properties, different com weights, and probably 

erent chemical properties of other kinds. As no chemist has 
yet obtained specimens of h; differing in this way from 
other specimens, we conclude that all the ecules of hy 
are,of sensibly the same and*not merely that their mean 
mass is o. statistical constant o? great stabili (ues art, “Atom,” 
line of argument 


e 
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has, it seems to me, an important ing upon a question which 
has been raised lg Marignac, Schutzen , and others, and 
which haifaguin been rafsed by Mr. Crookes in the address I have 
already referred to. Mr. Crookes thinks that it may well be ques- 
tioned whether there is an absolute uniformity ın the mass of 
erery ultimate atonfof fhe same chemical element, and that it is 
probable that our atomic weights merely represent a mean value, 
around which the actual atomic weights of the atoms vary 
within certain narrow limits, or in other words that the 
mean mass is a statistical constant of ity. The 
facts of diffusion would seem to lend no support to such a 
su n. 

rabam was still living when Loschmidt published what Prof. 
Exner calls his *' -making paper” on the “‘ Size of the Air 
MRecule." Although the numerical estimate which Loschmidt 
deduced from the mean free path of the molecules and their 
volume hgs now only an historical interest, it has exercised a pro- 
found infiuence on the development of molecular Paine wih 
EUR that in dealing with molecules we are i 
masses of finite dimensions, and further that these dimensions 
are by no means immeasurably small. The very manner in 
which Loschmidt stated his conclusions was well calculated to 
rivet attention. Ho showed that these des, small as they 
are, are yet comparable with those which can be reached by 
mechanical skill The German optician Nobért has ruled lines 
on a glass plate so close together it requires the most pes 
microscopes to observe the intervals between them; has 
drawn, for example, as many as 4000 lines in the breadth of a 
millimetre, that is about 112,000 lines to the inch. Now, if we 
assume, with Maxwell, that a cube whose side is 1/4000 of a 
millimetre is the smallest volume observable at present, it would 
follow that such a cube d contain fiom 60 to 100 millions of 
molecules of or nitrogen, and if we further assume that 
the molecules of organised bodies contain on an average 50 
‘elementary " atoms it further follows that the smallest o:ganised 
particle visible under the microscope contains about two million 
molecules of ic matter. And as at least half of living 
up of water, we arrive at the conclusion that 
the smallest living being vinble under the microscope does not 
contain more than about a million organic molecules. I could 
have wished, had time permitted, to have dwelt a little upon the 
intensely ing eens which such a conclusion at once 
mises- In the e '"Atom" in the present edition of the 
ss ie Britannica,” from which I have quoted, you 
will find Clerk Maxwell points out its relation to p ysiol 
theories, and especially to the doctrine of Pangenesis, ole- 
cular science, says Maxwell, ‘‘ forbids the physiol from 
imagining that structural details of infinitely dimen- 
sions can furnish an explanation of the infinite variety which 
exists in the properties and functions of the most minute 


os eres 

the year following Grabam's death Sir William Thomson 
still further developed the modes of molecular measurement, end 
from a variety of considerations based the kinetic theory of 
thickness of the films 


and arrived at the conclusion that in 
any ordi li transparent solid, or ly opaque solid, 
rises nie e dris a lini ous molecules 
is than 1/5,000,000 and greater than 1/1,000,000,000 
of a centimetre, And in order to give us some con of 
inedness implied by this conclusion he 
be of water or glass as large as a foot- 
to the size of the earth, each constituent 
ed in the same i The i 


Hee I think we may lenve the subject, at all events for to- 
night. lam pei y sasons that 3 Gave eft aavald much 
that ought to have been said, and possibly sald some things that 
might well have been left unsaid. But my main purpose will 
have been served if I have suefeeded in indicatmg to you 
Graham’s position as an atomist, and in showmg how his 
ideas ing the constituteon of mattes have germinated, and, 
like the seed which fell upon goof ground, have borne fruit an 
hundredfold, i ° 
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Royal Society, March 17.—''On the Total Solar Eclipse of 
Augant 29, 1886 (Preliminary Account)." By Arthur Schuster, 
F.R.S 


Tho instrument intrusted to me by the Eclipse Expedition was 
similar to that employed in t during the eelipse of 1882. 
The equatorial stand cariied cameras, one of which was 
intended for direct photographs of the corona, while the two 
others were attached to spectroscopes. - 

Photographs’ of the Coresa.—' he lens had an aperture of 
4 inches, and 2 focal length of 5 feet 3 inches ; giving images of 
the moon having a diameter of &bout 0*6 of an inch. 

During Dae krit minie of totality (he corona was covered hy 
a cloud, which however, ciently transparent to allow 
the brightest parts of the corona to show on the ten photographs 

during that time. 
uring the remaining time, that is to say, during about two 
minutes and & half, the aky was clear, but there were clouds in 
the neighbourhood of the sun. 

The time of ing the photographs which had been fired 

beforehand had to be in consequence of the uncertainty 


of the weather, and for this reason I can only give the actual . 


times of very approximately and from . One 
photograph bn sensitive paper shows only little detail ; but three 
piotograpiis on glass were obtained, which, as regards definition, 
belleve to be equal te those obtained in Egypt. 

mate exposures were I5 to 20 seconds, IO to I5 seconds, and 
about 5 seconds. z 

With the view of possibly increasing the amount of detail 
a a E a cna on tie UNUM 
aM e ATE OU Oe ee e 
attention to the different adjustments, so as to fix the cause which 
at present limits the definition, and I have come to thegconclusion 
Ra eee fe DEI DALE HOOGA DON of the cete. e 
can only hope to do*»o by means of a 
arrangement for moving the camera. 

Photographs of the spectrum of the corona were obtelned by 
means of two instruments, one being identical with that employed 
at Caroline Island in 1883. This spectroscope has two prisms 
of 62° le, the theoretical raora power being 
about ro in the yellow. (The unit of resolving power is the 
resolving power which allows of the separation of two lines 
differing by the thousendth part of their own wave -length.) The 
slit of pe was placed so that it was tial to 
the image ot the sun formed by the condensing lens. plate 
mua darag the Nos Posuit. The results are good ; 
an o 


f lines bel to the and to the 
corona are very distinct can be measured with fair accmacy. 
The difficulty of m t lies in the multitude of lines. I 


between fo 


at and fifty distinct cogona 
Hnes between the solar lines F and 
unmeasured. 


and a number remain 


A comparison between the phot of 1882 and 1886 
shows that, although the lines seem to be in the same position, their 
relative intensity has greatly altered. The strongest corona line 
Might, bat dir i a wave-length of about 4232 ; liets 
slightly but distinctly less refrangible than the strong calcium 


line at 4226. 

The second spettroecops its slit placed so as to.take a 
radial section o E tad Gat nee ee 2 
theoretical resolving power of 11:4; slightly larger re 
than the two-prism spectroscope. 

xe am M one prepared by -Capé er 0 A. (OD 
more sensitive in the green than the eren 

Thg photograph obtained is faint, but I believe will ultimately 
give good results. 


plates prepared Capt. Abney, whose valuable 
help I have had in the whole of the preliminary 
. March 24.—'' Preliminary Note on the ‘ Radio-Micrometer,' 
a New Instrument for measuring the most Feeble Radiation," 1 
By C. Vernon Boys. e 
- *The dathor conmdered that, if the thermo-glectric power of a 


1 | have learnt that an instrument essential the, alno bn principle da iho 
radio-micromstor was mado and shown by M. D’ Franch 
of this 

e 


to 
Ph sit DOCM: aware 
Meanie wep ee CIN M 


The approxi- ` 


better’ mechanical * 
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junetion were pro i a more sensitive Instrument 
be made Ten lometez, which depends on the 
of resistance of a conducting filament with temperatare. 
After showing the defects of the ordinary thermoplle, he ex- 
plained fhe construction of his instrument. A t is made of 
one turn of I square centimetre, of which three sides are thin 
wire, and the fourth is a compound ber of antimony and 


bismuth, each piece being 5x 5 x 4 mm., soldered edge to e. 
This circuit 1s supported by a thif rod, to which is fastened a 
mirror, and tho me n ung by a tonion fibre, so that the 
teis in the field produced by a powerful magnet with 
suitable pole pieces. 3 
‘When radiant energy falls on the centre of the bar, the circuit 
is deflected, and the amount Sf the deflection measures the 
ergy. The instrument supplies the: most delicate means of 
ecting radiant heat yet made. Far instance, the particular 
instrurpent made by the author—having proportions which he 
now knows to be not the best, and with the keeper on the 
et, so that the field was one of rox-units only—was capable 

ofshowing the heat which would be cast on a bya 
candle-flame at a distance of 1168 feet, and es the sensi ty is 
proportional to the strength of the field, it would be fully ten 
times as sensitive with the keeper ofr. ` 
By calculation it may be shown that an instrument made 
with certain gen proportions which are easily obtainable, 
would be capable of showing a change of temperfture of the 


junction of 1/100,009,000 of a degree o£ heat. 


The author also showed a motor consixting of a cross of metal, 
the centre being antimony and the arms bismuth, to the ends of 
which are soldered four copper wires, whose free ends are joined 
by a ring of copper which rotates rapidly when the sperk at the 
end of a blown-out match is held near it. ' 

If the spark is held on the right-hand side of the north pole, 
the motor will start itself oscillating through angles which 
increase it at last begins to revolve, which it will do 
indifferently, in either direction. If the spark is held on the 
KOC AM ua 

i t is an electro-magnetic motor w 
oes having neither sliding nor liquid contacts. : 

The promises, shortly, & complete paper in which the 


- best proportions for the various parts are given, and to show an 


instrument in which these proportions re-emplayed. 


Geological Society, March 23.—Prof. J. W. Judd, F.R.S., 
Presid in the chair.— The following communications were 
Tead :—Notes on the structure and relations of some of the older 


rockseof Bri 7 by Prof T. G. Bonney, F.R.S. These notes 
"are the results of a visit to some of the morei ogical 
-sections in Brittany, in the antumn of last year. e or is 


greatly indebted for information to the Rev. E.«Hill, who took- 
in the summer excursion of the Spcidté Géologique de 
ce, and to Dr. Charles Barrois, hag for long been 

in Mi are the geology af Brittany. (1) The 

or briefly noticed the glaucophane-amphibolites and the 
"associated of the Ile de Groix, which have been already 
admirably described by Dr. C. Barrois. (2) The next part of 
the ea treated of sections in the district about perlé. 
‘Gy this part of the paper were noticed the coysiliiga voces 
-of Roscoff, and (more briefly) the Paleoroic strata abont 
Morlaix, with the mineral structural modifications due to 
"pressure and to the action of Intrusive igneous rocks. The 
author pointed out that, in the case,-the results either of 


eisses, less 
‘modified by t than in the snih henian 
of which are vexy di cult to explain on any theory of a '' roll- 
ont" of a complicated association of igneous rocks, but 
which are such as would naturally result from some kind of 
stratification of the original tuents, The result of the 
author’s work is to e opinion which he has already 
that while the structures af some-foliated rocks may 
be ed as primarily due to pressure on suitable 
the structure of others seems opposed to explana- 
Hon. e At any rate the latter rocks appear to have asmamed q 
crystalline coridition with a semblance of stratification in Pre- 
Cambrian times; # that, whatever may be ther they 
are rightly called Archean gneisses schists,— rocks of 
Sark, Herm, afi Jethoy, Rev. E. HilL—In opening the 
oe 


^- 


"W. Watson exhibited and described the isora per 


discussion which took place after the reading of these pe 
the President remarked on the value attaching 4o Prof, s 
work in Brittany, and on the interest of* the observattons made 
on the country Prof. Bonney. The conclusions as to the 
Archrean age of lower gneissose rocks would bably be 
generally accepted ; but a question which nfhat still ed 
asan O ane was, whether foliation ever correspond 
bedding. The supposed instances of unconformity and 


paper were discussed by Mr. W. W. Smyth, Prof. 
Boyd Dawkins, Mr. Blanford, oat Brot Bonney. DR 
Royal Microscopical Society, February 9. —Annual Meet- 


ing.—Dr. Dalinger was re-elected President for fourth 
time. We have already printed the remarks made by Dr. 


Dellinger in his annual on the ralas ôf tha- gew 
chromatic lenses. Having dealt with this subject, proceeded 
tempera- 
by 


ments and observations were mado, wi 


in five months more. a Yes necessary, 
and during the period Ryo mds marked developnient of . 


vacuoles pais i which again when it was 
posible to the temperature farther. farther history of 
the experiments presented practically the same features—long 


Eua o 198 E. was reached, when the research was accidentally 
terminated. It is because it is so difficult to observe the effect 


a sufficient number of poesie of er 
obzained an the simpler forms are so valuable. 
Darwin distinctly insisted on the sl@Wness of the process of 


adaptation. The organisms examined by Dr. are in- 
cessantly multiplying by dividing, the longest interval being four 
minutes : half & ion generations must therefore have been 


observed, giving the ‘‘ countless tions ” At the 
end of the series the organisms were found to be adapted to 
a change in the essential condition of life, sufficient to produce 
death originally. ; 

March 9.—Mr. W. T. Suffolk, Vice-President, in the chair.— 
Mr. E. C. Bonsfield exhibited photomi phs of Amphipleura 
pea to show what may be Mc ren nr the employment of 

rof Abbe's new lenses. The objective employed was a 
fine 1/8 a matic hotogeneous-immerzlon 1'4 N.A. "Ho 
also exhibited photomicrographs of salicine crystals as'viewed by’ 
polarised light, and the vesci were purposely selected to test 
as severely as possible the'capacity of the plate used—a «Dixon's 
o-thochromatic.—Dr. Crookshank exhibited two photomicro- 

of flagellated Protozoa of the blood. These were taken 

Zeiss’s 1/18 hom immersion from a preperation 

stained with enta. The amplification (1750) was obtain 

by eni Dom the original n i illustrated 
the employment of the Eastman bromide 


paper, and the value of 
crographs for teaching purposes. dn: and the 
longitudinal membrane were cl dem —Mr. 


micro- 
scope, which he had made on the designs of Mr. E. T. Draper. 
The microscope is an elaboration of the Watson-Crossley form, 
and the idea of the designer is “that when the object is on the 
stage, either it may be made to rotate in any direction, horizontal 
or vertical, round a fixed beam of light without the light ever 
leaving the object, or the stage may be kept fixed while the 
is revolving round it in any direction, horizontal or vertical, 
always howere- i the object."—Mr. J. Mayall, 


remaining 
un, described the Nelson begat iuc bited by 
. C. Baker.—Two papers were read: by Mr. G. Massee, on 


the, differentiation of tissues in fifhgl; and Dm. H. J 
Johnston-Lavis and G. C. J.” Vosmaer on sections of 
spongef and other similar structures with soft and tissues, 
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and specimens ef sections of sponges weie exhibited of er- 
ceptionalfy large size.—*An ent by Mr. W. A. Haswell 
was exhibited for mountng series-ections to the number of 
thousands on one disk for consecutive examination. 

i e 


EDINBURGH 


Royal Society, March 7.—Sir W. Thomson, President, in 
the chair —The Premdent 1ead a thud communication on the 
equilibrium of a gas under its own gravitation alone. He finds 
that a part of his former conclusions has been anticipated 
by Mr. Homer Lane.—Su W. Thomson also communicated 
a paper on Laplace’s nebular theory, considered in relation to 
T®imo-dynamics. In the light of thermo-dynamical principles, 
Laplace’s theory is seen to not a meie Slausible h cheng 
but a stajement of actual fact.—Dr. Thomas Muir part of 
a paper on the history of thé theory of determinants, ing of 
authors from Hindenburg (1784) to Reiss (1829).—Dr. Muir 
also communicated pa on a class of alt ing functions, 
and on the quotient of a simple alte:nant by the difference-pio- 
duct of the variables. —Mr. J. Aitken read notes on solar radia- 
uon, and on hoar-frost.—An account of researches on the im- 
fluence of certein@ays of the solar Mecum on root-absorption 
and the giowth of plants, by Dr. A. B. Griffiths, was submitted 
by Prof. Cram Brown. 

March 21.—Lord Maclaren, Vice-President, in the char.— 
Prof. Nicholson read a communication on vauations in the 
value of the monetary standard.—Mr. J. Y. Buchanan read a 
paper on ice and brine, and another on the" distribution of tem- 
perature in the Antarctig Ocean. 


P 
s PARIS 


Academy of Sclences, March 28.—M. Janssen, President, 
in the chalr.—On the calorimetric bomb and measurement of 
heats of combustion, by MM. Berthelot and Recoura. The 
improvements are described which have been made in this 
apparatus, originally invented 7 MM. Berthelot and Vieille 
for the purpose of measurmg the heats of combustion of organi 
compounds, The method, already applied to slightly volati 
substances and mag now be easily extended to all volatile 
compounds, and :s consequently a universal method. —On aerial 
vortices, by M. D. Colladon. The author announces that he 
has succeeded in carrying out on a small scale the experiment 
alluded to in his note of 3, demonshating that in a fluid 
there may be set up a vortex with vertical ams and ascendi 
morement.—On the variation of solubility of substances dco 
ing to the amount of heat liberated, by . G. Chancel and F. 
Paimentier. The experiments here descrubed show that to a 
solubility increasing with the temperature there does not neces- 
sanly correspond an absorption of heat, so that one of the 
relations established hy M. Le Chatelier must be rejected.— 
Extrncis from various reports of the local engineering service on 
the effects caused by the enthquake of February 23, communi- 
cated by the Minister of War. Among the results recorded at 
Nice were the fissures produced in the Barbonnet Hill i 
along its entire elevation almost vertically to the etic north 
eit same earthquake as observed at Montes, by M. 

. Denm The diagram is given which was traced by the 
seismogiaph (Cecchi system) at the Moncalieri Observarory.—On 
the latent heats of vaporization of some very volatile substances, 
by M. James Chappus. The process here applied to the study 
of the chloride of re sulphurous acid, and cyanogen is based 
on the egploymer o! the Bunsen calorimeter, by means of 
which may be determined with considerable accuracy the latent 
heals of ebullition at o° under the maximum tengon conespond- 
ing to the mel of snow. The mean iesults obtained were 
foi the chloride of methyl, 96 9 ; sulphmic acid, 917 ; P 
10377. —On the determination of the coefficient of self-mduction, 
by MM P. Ledeboer and G Maneuvnrer. The method here 
employed to determine this quantity consists of a new adaptation 
of those of Maxwell and Lord Rayleigh to a particular case in 
which the coefficient is too weak to pioduce an appreciable 
shock in the galvanometer. It the advantage of dis- 
pensing with the use of the tad galvanometer, and of 1en- 
deiing possible the emplo t of an ordinary galvanometer 
with minor.—A study of the ejkaline vanadates, by M.*A. 
Ditte With a view to determining the place that ium 
should occupy in a classification of simple elements, the author 
hore begins a study of the htgle-known metallic vanadates, taking 
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first the vanadates of potassa: ff) VOLKO; (2) 2VO KO ; 
(3) 3VO,2KO, &c.—Double phosphate and e of stron- 
tian and soda, by M. H. Joly.—On some ammoniacal combina- 
tions of the chloride of cadmium, by M. G. André. This 
subject, already treated by Croft and Hauer, is here resumed 
chiefly from the stand-point of the comparisons that it esis 
between the three metals zinc, copper, and admin. okos 
oxides are soluble in ammorfia. —A ction of nitric acid on the 
solubility of the alksline nitrates, by M. R. Engel —On the 
metallic propionates, by M. Adolph Renard. Among fħe pro- 
pionates here studied are those of aluminium, barum, calcium, 
cadmium, chrominm, cobalt, cop , lithium, magnesium, - 
ese, lead, potassium, sodium, sÉronttum, and zinc.— of the 
upheaval of the Montagne Noire, French Pyrenees, by M. å. 
araven-Cachin This upheaval ıs regarded as comparatively 
recent, being referred to the Penning of the Upper Kocene. 
It ıs more recent than the profoundly dislocated Lutetlan and 
Bartonian beds, but older than the Liguijan system.—On the 
dolmens of Enfida, Central Tunisia, by M. Rouire. For the 
first time a systematic description is grven of this remarkable 
of dolmens, about 800 of which are found concentrated 

1n a space of some 250 hectares, disposed without any apparent 
order, at distances of from 10 to 50 metres from each other. 
All belong £o a perfectly uniform type, consisting of a long hori- 
zontal slab resting on upright stones joined at right angles. 
Ex in a few deprenas of the ground, none are covered 
with heaps of earth @r stones so as to form true mounds or 
barrows, and all that were examined had the entrance on the 
east or south-east mde. Like those of Constantine (Algeria), 
they are all of small size, the vertical stones scarcely exceedmg 
1 metre in height, and varying from 0°20 to 0°25 metre in thick- 
ness. Inthe few that were opened, little was found except 
some human bones end very coarse pottery, now deposited in 
the Ethnographic Museum. e 
P 
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Physiological Society, March 11.—Piof. Munk in the 
char.—Dr. A. Baginski communicated the results of his 
observations and experiments respecting acetonuria in children. 
He found that acetone was present in small quantities in the 
urine of healthy children, though not in all; and that in the 
case of fever attending any of a veg wide 1ange of diseases, the 

uantity of acetone present ın the urine was increased. When 
dren were affected with eclampma, attended, as such 
disease mostly was, by serious disorders in the digestion, a larger 
propoitien ol acetone was regularly observed ın therr mine, In 
regard to the formation of acetone in the blood, experiments in 
feeding, on erent sorts of animals, showed that it was not 
produced by carbo-h es, as might be conjectured from the 
composition, CM,—CO-—CH,, but from the decompositi®n of 
albumen. A longer course of flesh food yielded a very con- 
siderable increase in the secretion of acetone, whereas durmg a 
course of feeding with farinose and fatty foods, the yield of acetone 
very rapidly declined, and at length ceased altogether When 
a large deposit of albumen occurred in the animal bod er 
the period of lactation for example, no acetone was isand. e° 
urine, even thongh food rich in albumen was administered No 
causal connexion between acetonous urine and eclampsia could 
be demonstrated either clmical¥y or experimentally In rhachitis, 
in which eclamptic attacks often occurred, no acetone was found 
in the urine, nor was the administration of large quantities of 
acetone, even though continued for a considerable length of 
time, found to produce any effect on the nervous system.—Dr. 
Frenzel pioduced a long series of zoological and anatomical 
preparations pieseived in accoidance with his method. The 
id ele were hardened by means of alcohol containmg 
sublimate, and injected with glycerine. The glycerine injection 
was effected first with a more diluted and then with a more 
concentrated solution, to which a solution of sugar was added 
as 2n ingredient. The relative* proportion of glycerine and 
sugar was deteimined by the nature of the object. —Dr. Blaschko 
demonstrated, by drawings and very beautiful microscopic pre- 
paratigns, the structure of the epidermis. py d wiüh the 
fesumption that the fmal endings of the nexyes of feeling must 
be sought in the layer of the epidermis and *not in the cutis, he 
had studied the structure of the upper skin at the boundary 
between epidermis and cutis, He distinguishel the main puts 
-of duect feeling (the hairless parts of tlle skin) from the parts of 
indirect feeling (the harry pats of the skin) The formef 
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posqqued on the under mdd of the epidermis very beantifall 
erelo (Leisten) forming a reticular system wi 
apima ongitudinal and transverse lines. The hairy parts of the 
skin wene influenced in their structure by the hairs, which like- 


wise stood 1n spiral series, and had but very indistinct reticula- 
tions in the intermediate spaces. 


Physical Society, March 4.— Prof. von Helmholtz in the chair. 
—Dr. Pringsheim reported on a further research into the chemical 
action 9f light on mixed hydrogen and chlorine gas ( CAZerkmaZ- 
gos). This investigation respected the peculiar inductive action 
of light observed by Bunsen and Roscoe, during which the forma- 
tion of hydrochloric acid was noPefiected, although the mixture 
of chlorine and hydrogen absorbed light, and at all events be- 
came changed, seeing the further iTfluence of the like quantity 
of light at the end of the induction produced a chemical com- 
bination of the gases. In a former research (vide NATURE, 
vol. xxii. p. 287), Dr. Pringsheim showed that durmg the ın- 
ductive action of the light an increase of volume in the gas 
mixture took place. If by means of elechic sparks he illuminated 
the gas mixture in a glass globe above water, and shut off by a 
water index, then, on subjection to the first and each following 
spark up.to the fourth, there occurred each time only an increase 
of volume which rapidly passed away ; with the fifth and follow- 
ing sparks the effect was an inmease ʻo" volume succeeded by a 
diminution ; the latter a proof that ochloric acid was now 
formed and absorbed by the water. € Speaker demonstrated 
at length that the asrumption of a thermic influence as the cause 
ofthe increase of volume was excluded. On the contrary, he 
argued, there could here be a case anly of chemical change in 
the mixture. It was probably an intermediate condition we 
had here to deal with, which of course refused explanation fiom 
the contemplation of the two gases Cl and H. Seeing that 
aqueous vesour was also present in the glass globe, the part it 
played in the reaction was now e ed, and the fact was 
established that its presence was utely le in 
effecting the chemical light effect. Drychlorine and hydrogen did 
‘not uffite into hydrochloric acid under the influence of the light ; 
or the process was in such a case effected only very slowly. In 
all probability. therefore, the induction would have to be ex- 
plained on the ground intermedmte products with larger 
volume were formed from the molecules Cle, HH, and HHO, 
products whose chemical nature it had not yet been possible to 
determine.—Prof. Neesen mate some supplementary communica- 
tions respecting. the tunmg-forks filled with quicksilver, and 
stated that they had been constructed at an earlier date by Herr 
Konig.—Prof. von Bezold described a simple method of pre- 
senting complementary colours by mesns of prism, lens, and a 
ial screen.—Prof. Vogel uced three finfds in thiee flat 

—one yellow and two Bite fluids—sgrhich he made use of 
demonstrations regarding colour-mixtu:e ineorder to dipal 
` the belief which prevailed very y amongst the public that 
yellow and blue when mixed yielded only green. Phul 1 con- 
tained '' acid yellow” (Saurege/d) ; phial a, solution of ammoni- 
acal copper ; phial 3, aniline blue. 1 and 2 superimposed on 
each other gave green; I and 3 a fiery red. 
* 


Chemical Society, February 14.—Prot H. Landolt in the 
chalr.—F, Tiemann gave an account of Kilani's reseaich, 
according to which arabinose-carboxylic acid has the same 
composition as gluconic and galectonic acids. Arabinose is 
regarded as an aldehyde of normal pentahydroxypentane.— 
Amongst the other papers may be mentioned :—A contnbntion 
to our knowledge cf secondm and tertiary quinones, by R. 
Nietzki and F. ann.—Tetramidobenzene and its deriva- 
tives, by R. Nietzki and E. Hagenbach.—Substitution othe 


P 


In 


amido-group in aromatic compounds, by che groups SH and 
SO,H, the e being effected by means òf a new diaro- 
reaction, by P. n —The six toluenedisulphonic acids, by 


e and its derivatives, by 
e action of chlorine on acet- 


the same.—The constitution of 


E. Bam and M. Philip.-e 
nur ue by P. T. Cleve. 


February 28.—A. W. Hofmann, President, in the chair.—G. 
Kraemya gave an account of the work done by himgelf in 
conjunction with W. Bottcher on the constituents of mineiaP 
naphtha, They heve examined hthas from Tegernsee, 
Pechelbronn, and Oelheim, and find they consist of a mirture 
of hydrocarbons erhich are not acted an by concentrated sul- 
phurieor nitric acid, afd of such as sre dissolved by the 
tids with formation of sulphonates and nic-derivatves ; also 


small quantities of acids. The indifferent hydrocarbons are a 
distinguished by their low specific gravity ; they conKitute the 
greater portion of the naphtha, and they consist partly of . 
paraffins and y of hydrocarbons isomeric with the olefines ; 
these are ed naphthenes. The authors®consider the non- 
aromatic hydrocarbons which are soluble in acid to be derived 
from the naphthenes by Condes Dan in the same way as napi 
thalene, anthracene, , are derived from benrenes. 6 
authors also discuss the question of the origin of mineral 
naphtha.—A mo the other papers may be mentioned :— 
J. W. Bruhl, on J. Thomsen's theory of the heat of formation of 
organic substances.—-C. Gottlg, on a new hydrate of soda.— 
Claisen and Lowman, on a new method of producing benzoyl- 
acetic ether.—A. Piutti, synthesis of trimesic ether. æ 
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A NATURALIST IN SOUTH AMERICA! 


Notes of a Natwralistin South America, By John Ball, 
F.RS., M.R.1.A.,&c. (London: Kegan Paul, Trench, 
and Co., 1887.) 

II. 

- EAVING Valparaiso, and steering southwards 

amongst the evergreen islands of the South Chilian 

* Archipelago and Fuegia, Mr. Ball encountered all the 
disagreeables of those inhospitable and desolate regions, 
signalifed by a fall of the barometer and thermometer, 
gales of wind, the rolling seas of a tempestuous ocean, 
fogs, and darkness. And here he observes (and the obser- 
vation is new to us) that qne of the main features of the 
Andes suffers a great change. The western chain, which 
runs for 900 miles as an almost continuous range of high 

land on the coast of Chili, from lat. 40° S. to the Straits 
of Magellan becomes separated from the range to the east 
of it by a broad belt of low country including several large 
lakes, Further sowh the chain first dips under the ocean, 
to em as the great Island of Chiloe and the Chonos 
Arthi after which it joins the continent again at 
Cape Tres Montes. Further south is the Gulf of Peñas, 
forty miles wide, beyond which are the famous channels 
that lead into the Straits of Magellan. The new geo- 
graphical features are accompanied by a change of 

_ climate, and this again is marked by the appearance of 

many types of the so-called Antarctic (or rather Fuegian) 
flora, which may bé&raced northward from Fuegia to the 
Mountains of Valdivia, and some few of which types, profit- 
ing by the fogs of the desert region of the Andes, straggle 
northwards into Northern Chili. In Messier's Channel, lat. 

50? S., the wild celery of Europe was found, of which Mr. 

Ball says: “Growing in a region where it is little exposed 

to sunshine, it*has less of the characteristic smell of our 
wild plant, and the leaves may be eaten raw as salad, or 

boiled, which is not the case with our plant until the 
gardener, by heaping soil about the roots, diminishes the 
pungency of the smell and flavour." “ The 5th of June,” 
he goes on to say, “my first day in the channel, will ever 

remain a bright spot in my memory. Wellington Island, 

which lay on our right, is over 150 miles*in length, a 
rough mountain range, averaging apparently about 300 
feet in height, with a moderately uniform coast-line. On 
the other hand, the mainland presents a constantly vary- 
ing outline, indented by numberless coves and several 
deep ‘harrow sdunds rnnning far into the recesses of the 
Cordillera. In the intermediate channels crowds of 
islands, some rising to the size of mountains, some mere 

rocks peeping above the water, present an endless variety 

of form and outline. That which gives the scenery a 
unique character is the wealth of vegetation that adorns 
this seemingly inclement region. From the waters edge 
to a height which I estimated at 1400 feet, the rugged 
slopes were covered with «Án unbroken mantle of rita 
groen trees and shite Above that height the, ‘bare 
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declivities were clothed with snow, mottled at fitst by 
projecting rocks, but evidently lying-deep upon thehigher 
ranges. I can find no language to give any impression 
of the variety of the scenes that followed in quick succes” 
sion against the bright blue background of a cloudless 
sky, and lit up by a northern sun that illumined each new 
prospect as we advanced.” 

In another passage the scenery is compared to that of 
the Upper Lake of Killarney, where the evergreen beeches 
of Fuegia are represented by the arbutus ; and where, Mr. 
Ball might have added, sfmilar climatal features nurture 
a similar wild variety, profusion, and luxuriance of crypto- 
gamic plants, mosses, ferns, and hepatic, and especially 
broad foliaceous lichens that grow nowhere else in the 
northern hemisphere in like number and variety. A further 
similitude between Fuegia and the south-west of Ireland 
may be traced in the rock-girt deep sounds that run far 
into the land of both, and which harbour a marine vegeta- 
tion that has perhaps no parallel for variety, luxuriance, 
and beauty in their respective hemispheres, 

The meeting with floating masses of glacier ice in Eyre 
Sound suggests some excellent remarks on the well-known 
phenomenon of the depression of the snow-line and of 
glaciers in this region, as compared with the northern 
hemisphere. Threading a devious course through the 
Straits of Magellan, Mr, Ball’s enthusiasm rises toa white 
heat, that warms the land- and sea-scapes of the grim 
“Land of Desolation.” In his eyes, Fuegig's midwinter 
glows with brilliant hues. It would make Magellan and 
Del Canot, Narbough and Davis turn in their coffins 
could they but read Mr. Ball's ecstasies over the features 
of the countries in which they starved and frore, and 
where so many of their ill-starred comrades left their 
bones, after their bodies had endured incredible sufer- | 
ings. No doubt we may atwibute much of the rapture 
experienced by our traveller.to the contrast which the 
luxuriant vegetation and picturesque scenery of Fuegia 
presented to the dismal sterility of the Peruvian and 
North Chélian coasts, and more to the keen interest 
which he took inthe botany of the region. Still, though 
“Tantus afnor florum" may account for a good deal, 
there is a large measure of beauty in the scenery of 
Fuegia that he has been the first to analyse, appreciate, 
and describe with truth and picturesqueness. Take his 
picture of Mount Sarmiento, for example, a nope 
7000 feet high. “ Sole sovereign of these Antarctic soli- 
tudes, I know of no other peak that impresses the mind 
so deeply with a sense of wonder and awe. As seen from 
the north, the eastern and western faces are almost equally 
precipitous, and the broad top is jagged by sharp teeth, of 
which the two outermost—one to the east, the other to 

e west—present summits of apparently equal height.” 

peculating on its geological age, he considers it evident 
that it is not of volcanic origin, for that no volcanic rock 
can retain slopes so nearly approaching the vertical. He 
regards it as 2 portion of the original rock-skeleton that 
formed the axis of the Andean Chain during the long 
ages that preceded the great volcanic outbursts that have 
covered over the framework of the western side qf South 
America, and that in the course of.upheaval its flanks 
have been carved by marine action to the nearly vertical 
form which impresses the beholder. œ 





BS 


554 


NATURE 


[April 14, 1887 





———vw 


ee 

Afttr a short stay at Sandy Point, a Chilian settlement 
at theeastern mouth of the Straits, Mr. Ball proceeded 
to Monte Video and Buenos Ayres, from whence he 

*ascendedéhe Uruguay River; and, passing Fray Bentos, 
the great factory of * Liebig's Extzact of Beef,” finally 
reached Paysandu, equally familias to English house- 
keepers for its preserved tongues. This digression gave 
hima fair view of the aspect of the rora of a great extent 
of the Argentine Confederation, avh:ch, with its Pampas, 
Salinas, and ripanan vegetation ditfers wholly from that of 
all the regions he had hitherto *isited. For the Argentine 
Confederation he proposes the term “ Argentaria,” a good 
one, which will, we hope, be acceptable to biologists, and 
to geogi aphers too. 

Santos, in South Brazil, was the next point visited, and 
from there Mr. Ball took the rail to Sto. Paolo, and thence 
onto Rio de Janeiro Here he is upon ground familiar to 
naturalists, and we need only allude to the singular specu- 
lation to which his observations on the geology of that 
part of Brazil, and his reading af the observations of 
others on the same subject, have given birth. After dwell- 
ing on the enormous area of Biarl cceupied exclusively 
by granite and gneiss, and the eitert and depth of the 
deposits of the disintegrated mater.als formed out of the 
same matrix, including 200,000 square miles of the 
plateau of Brazil, the Argentine Pzmpas, and Paraguay, 
he goes on to say: “To my mind the conclusion 1s irre- 
sistible that*gncient Brazil was one of the greatest moun- 
tain regions of the earth, and that its*summits may very 
probabJy have exceeded in height any now existing in the 
world.” And it is these mountains waich he regards as 
the probable birthplace of the chief types of the phanero- 
gamous vegetation of South America. A few peculiar 

e types, indeed, may have been developed in the Andes, 
but not such as have stamped their features on the vegeta- 
tion of the continent. Mr. Ball furzher correlates this 
speculation with another as bold, which he gave to the 
Geogiaphical Society in 1879 (Proceerlings, p. 464}, and 
which is, that the chief types of existing flovering-plants 
originated in the higher mountain regeons of the globe 
“at £ period when the propoition of cétbonic acid 
gas present in the atmosphere wzs very much greater 
than it Has been since the deposrion of the Coal- 
measures.” To discuss these novel iceas would be out 

pf plgce here; but we must, in justice to our author's 
candour, add his avowal that he regards tŁem “as having 
no claim to 1ank as more than probable conjectures, 
but that, as they 1est on some positive basis of facts, they 
may be serviceable to the progress of science by stimu- 
lating inquiry.” 

It remains to add that the work concludes with two 
appendixes—one “on the fall of temperature in ascendipg 
to heights above the sea-level,” which is a model of pains- 
taking research into the methods and observations hitherto 
adopted, but which leaves this complex subject no further 
advanced ; the other, “on Mr. Croll’s theory of secular 
changes of the earth’s climate," 13 a really valuable con- 
tribution to that fascinating inquiry. And here we take 
leave of Mr. Ball, congratulating him heartily on haying 
added to ou! library of South American travels a volume 
that well deserves a corner of the shelf that contains 
those of Humboldt, Darwin, and Bates. 


PALAOLITHIC MAN IN NORTE: 
MIDDLESEX * 


Paleolithic Man in North-West Middlesex By J. A. 
Brown (London: Macmillan and Qo ,*1887.). 


HIS work has two faults by no means peculiar to 
itself, but which it shares with many books on 
science. 

One of these is the lage amount of introductory matter 
that bars the way to the special subject of study. Thus 
we do not get into Middlesex until reaching page 42, 
and then we quit it again after p. 120, to return a 
p. 185. Certainly, our author shows us how much, 
trouble he has taken in looking up authorities on palæo- 
lithic and savage man in general; but he, should 
remember that some folk don't like their whisky to be 
over-watered. 

The second fault one must allude to with sorrow. 
Why is it that so many scientific scribef*bave such a 
weakness for slipshod English? Is it that they feel the 
advance of science to be so rapid that their works will be 
passed by in a few vears, as out of date, so that it is not 
worth while to cultivate style, and grammar is hardly 
essential? Oris it that they expect the bad language of 
to-day to be the good language of tif future, by an evil 
process of evolution, the survival of the “unfittest? 
Let Prof. Lankester note this as a possible case of 
degeneration. 

One cannot resist giving some examples. On p 11 we 
are told that “abundant traces of man in the Neolithic 
Age are found on the surface of the ground, which may 
be picked up on ploughed fields” The surface of the 
ground is usually a good deal picked up on ploughed 
fields; but of course that ıs not what is meant An 
author who has written much on prehistoric man might 
perhaps be justified in bringing an action for libel for the 
remark on p. 67 that “the faunz—as Prof. Dawkins says 
—is the same, and are referable to the same geological 
honzon" On p. 90 itis said of a certajn tool that “it 
certainly has the appearance of greater antiquity as an 
implement, than do a very large proportion," &c. In the 
middle of p. 94 three successive sentences begin with 
“Tt,” but that awkward little word in two cases stands for 
one particular 1mplement, whilst in the third the general 
type to which that implement belongs must be referred 
to, as the particular “ıt” cannot have been found, in these 
unmiraculous times, in three distinct places: at Ealing, 
in Kent, and in Surrey. Atp. 112 the singular “ No. 131” 
1s shortly followed by the plural * They,” the latter being 
meant to refer to other numbers as well. 

Having said this much as to things ingeneral, ye may 
say that Mr. Brown's book is a praiseworthy account of 
a particular district, and that it would not be amiss if 
other districts had as careful an observer in their midst, 
eager to see every section, and to record every find. It 
is a work that London antiquaries and geologists should 
possess. 

Up to the time when Dr. Evans’s great work on stone 
implements was published, bgt few specimens of worked 
flints had been recorded from the metropolitan district ; 
but in the same year, Colopel I&ne-Fox (now General 
Pitt-Rivgrs) recorded the antag of a large number in the 
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gravels round Ealing. Notwithstanding this, however, 
hardlyeany addition was made to London implements 
for some years, when Mr. Worthington Smith developed 
the marvelloug faculty of finding them in nearly 
every gravel-pit H® went into. Our author makes a 
good third to these two, and that is saying a great deal. 
It is to be hoped that his book may lead other 
observers to join in the work that he has so much ad- 
vanced, and to do for other parts of London and the 
surrounding country what he and the above-named 
authors have done on the north-west and north-east, and 
Br. F. Spurrell on the south-east. 

The antiquity of man is so controversial a subject that 
anyone who writes on it must expect to find more foes 
than fneads. Mr. Brown, therefore, must not be surpnsed 
at exception being taken to some of his views, and in 
noticing his work one may fairly point out some matters 
on which opinions are likely to differ. 

The remarlP on p. 13, of pudes (for dwellings) having 
been found at Moorfields received a curious illustration 
whilst it was in the press; for a building in that district 
was then being underpinned, on account of part of the 
pie-structure [on which it was based having decayed; 
that building being none other than the lecture-hall of 
the London Institution. 

The nafhe “chalky boulder clay” was given by Mr. S. 
V. Wood, Jun., and not by Mr. Skertchly, as the foot. 
note on p. 27 says. 

That the brick-earths of Erith, Crayford, &c., are pre- 
glacial few geologists will be found to believe ; perhaps, 
indeed, only Prof. Dawkins ; and our author wisely throws 
the burden of this belief on that gentleman/(p. 33). 1 

As to the Tilbury agan, alluded to on p. 42, there can be 
no doubt that his remains were found m a very late post- 
glacial deposit, simply the alluvium of the Thames, Mr. 
T. V. Holmes has set this question at rest (Trans. Essex 
Soc.). 

By & slip, on p. 45, hard chalk, flint, and greywethers 
have been classed amongst rocks that do not occur in the 
valley of the Thames. . 

Probably there are geologists who would be disposed 
to question the strictly glacial origin of the furrowed 
gravel and the bent loam carefully described on pp. 45-47. 
Such irregular surface-deposits are so common in districts 
far from undoubted glacial beds as to leave their origin 
doubtful. . 

“The large encroachments of the sea which have taken 


place . . . in historic times ? are no proof of depression 
(p. 48). They are simply the result of denudation along 
coasts. 


The erm “ alffvium " should be confined to the deposits 
of rivers and not applied generally to surface-soil, as on 
P. 50, 1n which case ıt becomes a useless synonym. 

The ar black bands often seen in gravels have 
troubled many observers, but from finding particles of 
carbonised wood occasionally ın them Mr. Brown is not 
justified in saying that “there seems to be no doubt that 
such black strata are due to vegetable life,” especially as 
he recognises the fact that the colour (which is what he 
refers to) 1s generally due to oxide of iron or of man- 
ganese. And even werf the blackness due to vegetation, 
it is by no means a reasonable assumption that the beds 
were land-surfaces (p. 54), for the vegetable remains may 


@e 

have been carried down by water. That the white beds 
occasionally seen are “ probably the result of decoufposi- 
tion of animal or vegetable matter? is also rather doubt- 
ful, the colour (which here again is what the author refers 
to, though his language implies the beds themselves) being 
often the result simply of the washing-out of the iron- 
oxide, which gives the usual brown tint, by percolating 
water. - 

There may be some toubt whether, when man first 
invaded England, the connexion of our country with the 
mainland was caused “by the uprise of the bottom of 
what is now the... North Sea” The present severaftce 
need not have been brought about by depressipn, but 
perhaps is owing simply to denudation, so that there 
is no need to invoke uprise to account for former con- 
nexion. There is also some difficulty in the uprise in 
question, as Mr. Brown thinks that Middlesex, &c., “was 
slowly emerging from the sea,” and therefore must have 
been at a lower level than now. It is most likely indeed 
that at tat time the whole land was higher than now, 
as otherwise it would be hard to account for the greater 
size of the rivers, fs compared with their present descend- 
ants, for higher land would give greater rainfall, and 
greater rainfall means stronger streams. If “man beheld 
the land now under the 300-foot contour in Middlesex as 
an arm of the sea,” there could have been nothing worthy 
the name of nver, or even of brook, in the unty, and 
the deposition of such coarse matter as our rivef-gravels 
would be out of the question (pp. 67, 68), those gravels 
ceitainly not being manne deposits. 

In the picture of a Paleolithic scene from Castlebar 
Hill (pp. 185, &c.), it would seem as if the author were, as 
is often the case with geologists, a little too much m- 
pressed with the present features of the country, so as to 
allow too little for the amoufit of denudation that has 
happened since the time his picture represents. Instead 
of water then occurring over the whole of the low clay- 
country to the north, is it not possible that the tract in 
question wa$ much higher than now, a great sheet of 
clay having been €radually swept off it since? Indeed, 
the author distinctly recognises the great amouht of 
denudation that has occurred south of Castlebar Hill, 
along the valley of the Thames (pp. 191, 192), and of 
course there is no possibility of the process being confined 
to one side of the ridge. . 

The conclusions of Dr. Hicks as to the Glacial or Fores 
Glacial age of man in North Wales, noticed at the end of 
the work, are not altogeth@r accepted, and ghould be con- 
sidered as still waiting for the verdict of geologists. 

Mr. Brown is clearly a positivist, as far as worked flints 
are concerned, and one is tempted tp speculate on his 
digct descent from Palmolithic ancestors, for, as uf by 
some hereditary instinct, he is enabled to be quite 
positive as to the uses to which sundry implements have 
been put, to an extent, indeed, to which probably few of 
even that highly imaginative class of men, antiquaries, 
will follow him. Some examples of this positivism may 
be noticed. Thus certain flakes were “ evidently intended 


, for spear-heads " (p. 53) ; and certain “ triangularestones 


- could bardly have been intended fpr use in any other 
way? than as arrow-heads, “ they were no doubt hafted " 
(p. 117); but from the figures given o$ some of these 
stones one would be inclined to regard them as littfe elge 
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than Castaways (Nos. 167, 199). In another case, “as the 
greater part.of one side is flat . . . it is evidently done 
for the purpose of being held in the hand ” (p. 86). Again, 
* “the object of making such an instrument i5 clear,” 
namely, “for insertion in a club” (pp. 94,95). “ There 
can be.no doubt that... they have been, or were 
intended to be, inserted into sockets? (p. 109). No. 159, 
in «hich “we have a shaft-smoother, borer and knife 
included in one object”-(p. 116), must have been the 
delight of some Palsolithic schoolboy! Where state- 
ments of opinion occur in shch form as “J have no 
dowbt,” they are of course justifiable ; but in this sceptical 
age it is risky to say “there can be no doubt.” It is quite 
refreshing to hear that there are implements whose “use 
is almost beyond conjecture” (p. 98). Most likely differ- 
entiation in the use of tools did not go far in Palmolithic 
times. E 

In the illustrations it would seem that in some cases 
justice has hardly been done to the specimens, or we 
should not be told by so erperienced a persom as the 
author that No. 144 (Plate ii) is “the finest example of 
Palsolithic work” that he has seen.* There is, too, a 
deficiency, that should be supplied in another edition: a 
map and a general section of the district would much 
help most readers ; and these could well be given instead 
of some of the foreign objects, such as the eternal carved 

.reindeer, &c., without which no anthropological work 
seems to b} thought complete, and which, by frequent 
repetition, have grown to be nearly hs irritating ab the 
faces and figures ever obtruding themselves from the 
advertising columns of newspapers and magazines. 

The frontispiece, by Mr. Worthington Smith, should be 
acceptable to the advocates of women’s rights. The 
woman is represented as the skilled artist, whilst the man 
is the mere labourer | . 


. 
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Hand-book of Practical Botany the Botanical Labora- 
and Private Studeni. By Prof. E. Strasburger. 
jted from the German by W. use, M.A. 

F.L.S. (Swan Sonnenschein, Lowrey, and Co., 1887.3 
PROF. STRASBURGER’S well-known wark, “ Das botan- 
ische Practicum,” has already been reviewed in the pages 
of NATURE (vol. xxx. p. 214), 30 that a short notice may 
quie for the present hand-book, which is essentially a 

ion of the smaller German edition. Only the 
account of the fall of the leaf (pp. 156-59) has been taken 
from the larger work. ‘ rs 

The present edition has been fully revised the 
author, and also contains a considerable number of edi- 
torial notes and additions, The latter are usually indi- 
cated by being inclosed in brackets. It would, perhaps, 
have been better ‘if this had been done uon 
especially in the introduction. A number of additi 

have been inserted by the editor. These are almost 

s reproductions of familiar text-book illustrations, Many 

of them certainly come in well, but we cannot help feeling 

that the constant reap of old figures has become 

rather wearisome, and that in this instance it tends to 

take off from the freshness which was so pleasant a 
characteristic of Prof. Strasburger's “ Practicum.” 

We fuch regret that no account of any of the*sea- 
weeds finds a plxce in this edition. T admirable 
description of Fucus in the treatise of the author 
might well haves been introduced here, while wé think 
that the editor would have been well advised to add an 


example of the red seaweeds on his own account, or at 
least to reproduce Prof Stras s description ef the 
fresh-water Batrachospermum. It is easy to see why the 
author, writing for German elementary students, omitted 
all reference to seaweeds in his smaller edition. In Eng- 
land we are in a very different positio and it is a pity 
that students should not at once be made acquainted 
with plants which are so instructive and so easily 
accessible. ^ 

As the editor explains in his 
was executed at a time of serious it would be 
unfair to enter into any detailed criticism. It must, how- 
ever, be admitted that the signs of haste are very dent, 
and that there is much need for revision in a future 
edition. There are one or two instances of this which 
cannot be quite passed over. At p. 11, “ durchs¢chnitt- 
lich,” which means on tie average, is translated “ section- 
ally,” while at p. 49 we have “ carefully,” where tht author 


that the translation 


says “with ad P (“mit Vortheil”). At p. 169, note 2 
* perfection" should be “development,” while on p. 208 
the statement that “we kwow the outline of the 

stals [in Spi even without 18," has an odd 
effect. PR od ould of course recogiise, At 


67 the use of the word “pits” for the deep depressions 
fe Grübchen") which lead down to the stomata in Aloe, 
&c., seems to us likely to confuse the beginner. The 
phrase * starch-builders" (p. 43, &c.) strikes us as awkward, 
and is certainly not accurate as a translation. The use 
of the term /aticiferous cells, in speaBing of Chelidonium, 
is unfortunate. eo in question of copse come 
under the head of lariciferous vessels. E 
- In conclusion we may express à doubt whether the 
un-English form * fibro-vasal" has any advantages over 
the familiar word “ fibro-vascular.” 

The a dices have been much expanded from the 
original indices of the author, and should be of great use 
to the student, to whom the book as a whole will be 
extremely welcome. D. H. S. 


e» ‘ 
Elementary Practical Biology— Vegetable. By Thomas 
W. Shore, M.D., B.Sc. (London: Ch 1887.) 
THIS book is welcome more as a sign of the ever-growing 
attention paid to plant-structure for any eur 
merit it has as a guide to the subject. The author fairly ex- 
s his indebtedness to such practical books as Bower 
and Vines’s, and claims pra Sound for his arrangement 


sequence of the cell, the tissues, the Med 
the apices of stems and roots, and -multipli 
cell-reprodyction. Part IL is devoted to 


gamia, ing with the Fungi and working up to the 
vascular forms, Part III. is confined to the Gymno- 
So much for 


sperma, and du Rl Eo the Angiosperms. 
e arrangement. There may no guide to practical 
IO enne miey all these types in this way, but 
text-books are by no means wanting witch contain this 
arrangement of matter. The originality here is therefore 
notat all striking—perhaps fortunately so. As for the 
treatment, the student is conducted through the course 
with a baldness in the directions to note this and observe 
that, which reminds one of the style of a personal con- 
ductor through an historic buil The book has a 


purely practical aim, with the excellent of pre- 
venting “cram”; but a student who shouid undergo this 
course of instruction, Ere e o ing no more than 
he is here directed to do, w find hi , at the end of 


it, the dispirited possessor of a 
woutd result in a sad fit of mental indigestion. A prac- 
tical gujde of this kind throws too much of the burden of 
instruction upon the lecturer whose course accompanies 


of information which 
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s vibe style of the whole book leads one to doubt the 
ors claims as a botanist to write it, and though it 
x be a suitaHle guide to those who have to acquire a 
racial, eee f in the course of their studies, it is 
ess for the rearing of botanists. Though 
one is dir te attribute a wrongly-spelt word to other 
than the conveniently necessary ee the occurrence of 
Felicineze, not once, but , and, moreover, in the 
boldest and most conspicuous ni of the headings of 
sections, does tempt one to eae ee the printer's fault 
lay in not having corrected it. A detailed criticism of the 
book would exhibit the author's imperfect acquaintance 
with the discussed and his errors in description. 
«buch, however, is beyond the scope of this notice. 





e LETTERS TO THE EDITOR 


[The Editor does mot hold himself responsible for opinions ex- 
Brethed by his correspondents. Neither cam ke undertake to 
return,or te with the writers of, rejected manti- 
sc No notice ts tahen of anonymous communications, 
[The r urgently requests corresjondenis to hath their letters 
as short am possible, The pressure on kis space is so great 
that tf is impossible otherwise to insure the p nde even 
of communications containing interesting a 


A Plant which destroys the Taste of Sweetness 


Dv RING his tenure of office as Governor of Madras, Sir 
Mountstuart Grant Duff found time, in a way at which I 
never ceased to , to correspond with this establishment 
about kind of detail connected with the botanical pro- 
dnctions #f Southern India. In one of the last letters which I 
recetved from him at the close of last year, before his departure 
from India, he writes: P DEN yeu E in this aporton 


Mn em Gymnema sylvesire, an I 

Eu ux to you it retains 
ree perty that, if you carefully two or 
three leaves of koien abolishes ta for the timo the power 
o£ t Lic oy tr de time Dae powe 
tried it oming at breakfast with the most-complete success. 


Cae A er it without the faintest perception of 
Much quM I also drank coffee without any sugar 
in dt oe tasted Ir- Just s Well pa: T ovet did. 

“ General Elles just been up to my room to tell me that 
he also found it abolish the power of enjoying a cigar. Do try 
m, aid repart to. me; when we meet, whether it stands the 

journey. This Gymnema might conceivably be important 


nd found that the leaves sent Sir Mountstuart Grant Duff 
did retain the property he d in a marked way. I 
immediately wrote to Mr. Lawson, the Director of Public 
Gardens ani Planiatione: Oótacimund- to endeavors to procure 
some seed which we might grow at Kew, so as to obtain 
mates ia] for future ent. In a letter received from him 
this morning he to do this when tho fruit îs ripe. He 
has, in the meantime, been so as to inclose in his lotter a 
pape» by Mr. Hooper, the ent ol which 

to me to well deserve the wider publicity af e pages of 


ATURE. 

The whole matter ‘is a illustration of the useful work 
which can be done by scientific men in distant parts of the 
Empire, which indeed could hardly be done in any other way. 

W. T. THISELTON DYER 

Royg! Gardena Kew, April 11 

[Mr. Hooper's paper will be found on pp. 565-67. ] 





Units of Weight, Mass, and Force 
Ir Is not easy tofollow Mr. nd 
n DAE of March 24 under the above heading 
ention appears to be that '' weight" connotes not ‘‘ force” 
but. “mass " m engineering formule. Surely it would be more 
e More e. idea among role 


force, mass pogponaa 
ost commonly releni t to bet 


a eas gud force 
that of gravitation, which is rke fi par excellence, with w. 


the engineer hasto deal * And I it would be impessible 
to find any engineering formula invol W (which is 
g enerally su to stand for weight) in whi da 


- naturall 


mean gravitation force, Also, in formule which was) wel 

to do with gravitation, and 4n which Af (or 

appear, the engineer puts Wg instead of 

to m it in terms of unit of foros, the 

weight of a poun us, the kinetic en of & 

ple (where i in tats an» velo) dig pna 
ependent of its position in s eer loe who 

only care about bodies near earth's surface, express the 

gettin ore ang merely local phenomenon, the weight or 

granitat tation force on the body, which is sufficiently congtant 


aoe between: engiheers and physicists as to whether 
De “ten,” &c., shall connote the fundamental 
quantity, namely, maigh’, or the fundamental pl cal 


quantity, namely, sass; and, naturally, neither side is 
willing to give way. The easiest way perhaps would th for 
the cists to give another name to the mass-unit, and leave 


engineers to the enjoyment of their use of the word “pound”; 

though meanwhile the word might very well connote either 

mass Or weight (i.e. gravitation force) according to the context, 

the terms pound-mass and -weight used when special 

clearness is desired. But do not let us, as Mr. Greenhill seems 

to desire,- qae: m ht and mass as synonyms, so losing the 
vantag: of good word for no god season, 


Bur Ms, Greenhills. most incsmprehenstla attack is on the | 


formes Mg. 

The equation mesns fundamentally neither more nor less 
than that the forcesof gravitation on any mass near the earth's 
surface gives, or tends to give, to that mass a constant accel- 
eration called “g,” and is to be nreasured by mass and 
acceleration conjointly, in accordance with Newton’s second 
law, the fundamental law co force and motion. The 
symbol = means “ equivalent to." as it often does. 

From this fundamental equation can be deduced 
numerical equations b means of definitions of arbitrary stand- 
ards, Thusa“ ae ee ee E 
ee 


. W (in poundals) = A 
this equation being merely a #nmerical equation deduced from 
the fundamental physical ifo above. For W (in poundals) 
means the ratio of the weight of a body to the force called a poundal, 
or weight per poundal, or E 
number on he partcalar mode of mensi H: and 


depending 
lm wu d E 
Again, ph poa t ia the force which produces in « 
e 


pound mass acceleiation f; 
.*. Wë (in pound-weightt) = Af (in pound-masses), 
or ambtgususiy © 
* W (in pounds) = Af (in pounds), * 


, and so is a mere 


which is another merely numerical equation, and of course also ` 


only an approximate one; as Mr. Greenhill incidentally shows 
by means of his hypothetical balance at the coal-pit. 


tinction between a physical 
equations which by choice of special units can be deduced from 
it. "This must be my excuse for dwelling so much on the above 
example. It throws light gd thio- way m Whioi tbe erio ee 


by Mr. Greenhill in his last if 
te maa ofa body of weight Wi IP E g jer eee bn 
the mass of & body whose weight ua H ” pounds (or, less am- 
W poudre weigh) S W por ht+g; but 
by d on one Poika tagh T £= o -maw, .". the 
mmm = W pound-masses. 's example Wis a 


mere number, and he shows the ior ere T by 5g [o inact! 
it in a formula where W means a ht. 

In con if Mr. Greenhill on the abolition of the 
equation W = Ag, will he kindly say how he would symbolise 
the connexion between the fosce of gravitation on a freely fall- 
ing body and the induced accelerations? ALFRED LODGE 

Coopers Hill, March 30 





The Association's ‘‘Gegmetry ” 


As the President of the Association for the Improvement ot 
Geometrical Teaching did me the high h to mention with 
special approval my work on geometry in remarks before the 


white HW =x. There iscomsequently . 


e 


(in pounds) x g (ln iners pene) 
= M (in pounds) x 32, ap i 
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Association, printed in the twelfth Annual Report, 1886, I feel 

impelled, on at | receivit to-day, at this frontier outpost 

of scieatific cl on, a copy, long ardered, of the Associa- 

tion's “ Plane Geometry,” Part 2, to say a few words suggested 
e by it, favouring accord in these fundamertel matters. 

The ver fust definition and first theorem show the glaring 
need in English for a word which the Germans have in Strecke. 
Such a word, meaning a piece of a stimght lme, is needed in 
the first definition, the definition ef a circle, "br all straight 
lines are infinite in size, and 1adü are pieces of straight lines, 
and*not whole stiaight lines. This is uncorsciously ised, 
erenin the first theorem, wheie for “piece of a straight line" 
the undefined woid distance is used, inappropnate because of its 
association with ideas of measurement by a unit and length, and 
because of its different and confusing use in the phrase ‘‘ shortest 
distfince.” 

In the demonstration of this flist theor=m, ‘‘straight line” is 
used 10 its prope: sense, though just befpie, in the first defini- 
tion, it was bunglingly used in the sense here given to distance. 
For the pe:t of 2 stiaight line between two definite points I have 
long used the woid ‘‘sect,” which, carried ove: to the sphere 
with the meaning part of the spherical liae less than half, gives 
the key to two-dimensional sphenics. 

And this suggests another objection to the same first defini- 
tion. It saysa circle is a plane figme. Now one cannot even 
think of spheiics without seeing how immeasurably better it is 
to define a circle asa cuve It will be so defined as soon as the 
student 1eaches analytics, so why have hip leain something 
only to unleun? 

In the fourth definition we have an over-used word, *' conju- 
gate” Two arcs which together make a circle should be called 
exMemental, Explement 15 a natural thud to complement and 
supplement. Apain converse is a term of logic, and does not 
mean what it 1s here used to mean, that i5, iuDerse, i 

In the introductory remaiks to the four-h took I think it isa 
mistake toca hunger, love, comage, talent, wisdom, magns- 
Indes. . 

A magnitude is whatever can be added to itself, so as to 
double, The very fust sentence says: ‘In this book the sub- 
jocts of the propositions. . are magnitudes in general ;" but 
the whole treatment is founded upoa ag a. and is only 
applicable where multiples can be made. Not only must we 
have an exact criterion of equality, we must be able to add with- 
out shrinkage. 

A little farther on we meet dhe absurd statement, *'Funda- 
mentally, number is counting,” 

Now gre know that counting is establishing a one-to-one cone- 
spondence between the individuals of an te and of a 
standaid group which was primarily the fingers. But a mmber 
is fundamentally a pictuie of an aggregate which fog all counting 
pui poses is as good as the e itsel(—a picture consisti 
of a maik for each distinct individual in the te, as III ; 
and thfn secondanly a symbol for that picture, as 

It is questionable whether Book IV Pat 1, has any valid 
excuse foi existing. Proportion for commensurable magnitudes 
neither calls for nor wairants treatment by multiples Sande- 
man, 1n the preface to his ** Pelicotetics," of “the phe 

nomenon of incommensurability, through which alone arises any 
heed br 1atio, either the thing or the nane.” Euclid’s mai- 
vellously elegant treatment ioporhan 1s only admirable 
because of the difficulty it so deki overcomes. To use it on 
commensuiables is to use a Gatli un oz a plucked chicken. 
The illushation given under Definiuon 4 of this Part 1 (which 
definition needs the word commensurable inserted in it), '*4 half- 
crowns = 5 florins,” reminds one how badly England needs a 
decimal system of coinage, weights, and measures. No light is 
ihrown on the compounding of ratios, but the error of A. 
Ellis ıs avoided He says: ''The ratio of B to A means the 
order in which the multiples of B are distributed among those 
of A." 

These aie points ed in first turning the leaves of a 
new book of most soyndness — May it ward off fiom 
England the misfortune America now suffeis, in that our most 
popular book on geometry makes the fandamental blunder of 

ng the treatment of parallels on direction, uses in its proofs 

the stulgfying formula, ‘‘a straight line 1s the shortest distance 
between two points,”,and from one end tc the other makes us 
wish for an Americar Associntion for the Improvement of Geo- 
metrical Teaching. Grorcr Bruce HALSTED 

University of Fans, Austin, Texas, March 3 


The Svastika as both Sun and Fire Symbol 
THE late Prof. Dr. Worsaae (“ Industilql Arts® of Olg Den 


mark ”) claims the ring-cross |a ashe tqms it, as a sun 
. 


symbol, and a small cup-shaped Lollow for the moon; both . 
these he places as belonging to the /azer. Stone of Scandi 
navia, and, appaiently, the only iecognised emblems of that 
period. He observes, in one place: ''How many hundred 
years, or, indeed, how many thousand years, before the Chris- 
tian era the earlier Stone Age began, it is im e to say." 
The same writer places amongst the emblems of the /ate- 
- 


Bionze Age the wheel-cross (the chariot wheel of the 


sun?) To this day, both m Denmark, Holland, and*in parts 
of Geimany, a wheel is frequently placed on the 100f of a stable 
or other building, which is thus deemed protected from fire, 
especially if a stork can be induced to make its nest upon the 
wheel The stork, owing to his legs, was not inantly con- 
sidered an emblem of fire; he wd; also the herald of summer— 
he brought light and warmth. The M symbol for the sun (as 
described by Dr. Dryerin NATURE, Feb. IO, p. 345) exists also 
on articles classed by Prof Worsaae a1 belo to the later 
Bronze Age in Scandinavia, with the exception of the three 
marks of which he speaks, as indicating the eyes and mouth of 
2 face. 

According to Hyde (“ Persian Religio,” p. 38), ‘Idolaters 
as well as sun-worshippers existed in ancient P and the 
wor-hip of fiie and that of idols were combined at onë peritd™’ 

Quintus Cutius, when describing the march of the amy of 
Darius (writing, however, long after date), says :—'' Darius was 
accompanied by an image of the sua, p in a crystal, and 
the sacred Are cairied on a silver alta.’ 

The sun, which was regarded as a wheel, a store of gold, an 
eagle, was also styled the eye of Varuna! The worship of 
Mithrg was likewise a worship of the sun ; Mithra was the god 
of daylight. He and Varuna were fabled to journey at oven 
inn brazen cnr. From this has probable arisen the horse-sun 
and the wheel-sun. Euripides gives the sun a winged car ; and, 
on coins from Eleusis, Démétér is 1epresented ri in such a 
car drawn by two serpents. 


The suastita has been very generally allowed 


to be a symbol of Thor, who, to the Scandinavians, was the 
od of thunder and lightning and of the domestic hearth, and 
therefore of fire also. The arrows in the hand of Jove, the 
thunderer of Roman mythology, resemble somswhat a com- 
pressed or crushed svastika. The above foum of this symbol, 


with a very sligut variation . , may be seen on a 





e e 
slab taken out of a Christian citacomb in Naples, and now in 
the National Museum there. A very natural inference is, that 
this stone sealed the grave of one who had suffered martyrdom 
by fire. 

The svastika has been held to be an emblem of fire, as being 
the way in which that element was first pioduced by primitive 
peoples—a method which is said to be in use in certaln Hindi 
temples at the present day. It consists in two crooked sticks 

ing laid one across the other, and a hole drilled h both ; 
a pointed stick there ins this is rapidly ed by 


The hands until the five points of tontact become igmted. 


* To the Perslans, Varuna was the god of sho clouds and of the celestial 
sea When this branch of the Aryams reached 


e 
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The ground-plan of some well-known Hindú temples in India is 
that of the Greek cross. The lightning, another of the attributes 
of , the*thunderer, from its zigzag course, may not unnatu- 
rally ye been likened to a serpent, A Hermes, or torso, in 
the Museum at Arles, and labelled ‘A Statue of Mithra,” 
shows that the serpent its place in the celestial mythology 
of the ancients, is figure is entwined in the folds of a huge 
en A seat igns of the zodiac. 





the Bronre Age, which, as regards dinavia, Dr. 
Worsaae fixes at from abont 500 B.C. to 100 A.D., the form of 
the svastika received several modifications: amongst others, it 


became what he styled the single S or the double H 


=> 
xm, 


thus,eand also the three-armed igo QA, or triskele. In 


. 
another plus He says (ihid.): ‘Curiously enough, in the new 
Runic alphabet which was adopted at this time (later Iron Age 
or Viking perlod), the letter S, which recalls one of the old sun 
symbols was called Sol or Sun.” 

e connecflon of the trislele with the serpent ma bl 
seem to some far-fetched, but a tolernbly certain er gol it 
is not so is shown in a bronze brooch ound, a few years ago, 
when excavating the Roman camp on the Seal near 
Frankfort-on-the-Maine. This ornament is now in the local 
Museum of Homburg-v.-d.-Hobe. Inclosed in a ring of 
bronze is a triskele ; each arm has a distinct serpent's head; 
they all turn the samg way, as, it may be observed, do the arms 
of the swastika (or Crux Gammala). The connection of this 


aymbol with the serpent survived even down to the so called 
" to” period. It suvived in Christian times—under 
the name of the /54fo/—even down to the fourteenth or fifteenth 


centuries, and is alluded to 


"Sir J. Gardner Wilkinson (‘‘ Dal- 
matia and Montenegro,” vol. i. p. 23). 


He speaks of finding 


this emblem, in the form of two snakes entwined, 


“~ 


“as a device upon some tombs in those vinces”; and 
adds : —'* This bol was used m early Christian times in 
England and o countries, among ornamental devices, in 
manuscripts, on tombe, and on church ornaments and vest- 
ments, from t'IOII to 1400 A.D., after which it is not met 
with in Eng It is very common on monumental crosses 
of the fourteenth century, and was a favourite ornament of the 
Greek Church, whence it probably came into England and 
Western E : it is known in heraldry as the fylfot.” 

In the treasury of the Cathedral at Valen in Spain, there 
are two richly embroidered altar frontals, which (as stated by 
the officials in ) formerly belo to the church of old 
St. Panl’s, in on, having been sold into Spain by our Ki 
Henry VIII. The needlework isa triumph of grt. On 
of .these frontals is ted a portion of the old church. On 

' one of them—which cts our Blessed Lord going to cruci- 
fixion—a soldier of the Roman army, or of one of their allies, 
i de EE A a E e. is a suasfika of the 

ot type. : 

In this brief gketch I have endeavoured to show the relations 

sun- fire-worship, both of which may have existed 
contemporaneously amongst primitive peoples, since light and 
warmth were naturally highly prized by them. 


The Greek com, or cot of Savoy —]— (the centre of 


the ring-croes of the later Stone Age), appears to be the earliest 
known form of that symbol A form of svastika of the Bronze 
Age—the triskele—may still be traced in the trmacria of the 
arms of Sicily and the Manx-aftan of our isles. t 
Did space permit, much more could be said regarding the 
svastike 23 a pre-Christian and a Christian cross. Z 
Great Brampton, Hereford * 
HARRIET G. M. MURRAY-API NSLXY 
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Important Points in the History of Barthquake 
7 Investigation in Japan 


As tho various instiuments for .recoitling earthquakes which 
have been invented in Japan appear destined to play an im- 
portant pert in future sesmometrical investigations, and as the 
anthorship of many of these instruments has recentlf formed the 
subject of a discussion, in which, although my name has been 
freely used, my distance from Europe practically prevents me 
from taking part, and whigh, so far as I can can only result 
in confusing those who are ted with the work done in 
Japan, I venture to g vs the following notes as an,outlite of 
the moie important points in the history of seismometry in this 


country. 
.In 1872, Dr. Verbeck,e 0f Tokio, obtained a imate 
measurements of the range and direction of earthquake motion 


by means of an instrument consisting of a heavy slab on 
balls, the slab being the steady-po t (Trans. Seis, Soc. Yo i. 
p. 23). The resemblance of this instrument to the lighthouse 
tables tho invention of the late Mr. Stevenson is apparent. 

In 1879, results which were probably more accurate than 
those of Dr. Verbeck were published In the Transactions of the 
Selamological Society (vol. i. p. 91), and, the residents in Japan 
were astonished to learn that the amplitude of what were 
apparently severe earthquakes were to measured in milli- 
metres and fractions of millimetres rather than in inches. The 
results were obtained partly by Dr. Wagener and paitly by 
myself, I woiked with pendulums writing their records by 
what I still find tq, be the-most delicate kind of pointers apon 
the surface of smoked glass. Dr. Wegener a pendulum 
which was practically ‘‘ dead-beat,” andea pointer which gave a 
multiplied representation of tbe earth's movement. This was the 
first time that the necessity of multiplying-levers was teed. 

Shortly after this I published etnies of diagrami earth- 
quake motion obtained by allowing smoked glass plates, at the 
time of a disturbance, to move for a iod of three or four 
seconds beneath the pointers of a pendulum. diagrams 
were short, but the results obtained perfod, amplitude, 
and quantities calculable from these have not been shown 
by sübseqüent investigations to have been unsatisfactory (Tians. 
Seis. Soc. vol. i. p. gr, &c ). 

About this time Prof. Chaplin and Mr. T. Gray independently 
constructed bracket seismographs (Trans. Seis. Soc. voL i. p. 25). 
Mr. Gray's bracket seismogrephs were never ly desa ibed, 
but they still exist in the Imperial College of ineering. Mr. 
Gray's next invention was a éorsion um seismograph, 
which, being suspended from horizontal levers which in turn, 
by horizontally placed , also recorded 

A curious featme in this instrument was that 
the horizontal levers were so supported that for slight displace- 
ments they,had a constant leveiage. In the same paper 
describing this instrument, Mr. Gray emphasises the import- 
ance of having seifmographs so constructed that the steady-point 
should be in heutral equilibrium (Trans, Seis. Soc. vol. f. p. 48). 

The next advance was made by Prof. Ewing, who, by using a 
bracket seismogiaph with a pivoted weight and a multiplying- 
lever writing on a contin moving ¢, obtained di 
which inasmuch as they extended over a considerable portion of 
time were superior to all that had preceded them. 

This instrument was described in Europe and Japan Sthorft 
the briefest mention of the fact thet bracket scisinoerépli, 
multiplying-levers, smoked glass plates, uous records, 
&c, 2 ious existehce. Two of Kiel publications are 
before me (Trans. Asiatic Soc. of Japan, vol. ir. p. 40, and 
Trans. Seis. Soc. vol. il. p. 45). 

At the time this excited no comment, and it was not 
until Prof. Bat Seni claimed at least a joint anthorship, 
npt only of all et seismographs, bat of all instruments 
which might involve the same principle, like the various forms 
of rolling spheres, cylinders, conical pendulums, double 
brackets, &c., the Inventions of Mr. Gray, that Ons arose. 
For one of these discussions see Trans, Seis. Soc. vol. lil. p. 9. 

L 


Mr. Gray distin stated that he had experimen 
wh cece ui d to the one introduced by Prof. 


Ewing (Trans. Seis. Soc. vol. iH, p 5 and although I person- 
ally acquainted Prof. Ewing with so far ns I am aware 
Pr. Ewing bas never in any manner whatever referred to this. 
Mr. Gray's seismograph for registering vertical motion, which in 
its e was a new d ure in seisrtometric methods, was 
constructed and described in April 1881 (Trans. Sei. Soc. vol, 


iil p. 137) : s 
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At the following meeting of the Seismological Society, Prot 


E described an instrumenteof a similar and only 
rom the one described by Mr. Gray in the details of 
the variable leverage, an 


ent practically by Mr. Gray in the above- 
mentioned frsion alum. This mun ag lios is row dis- 
rof Ewing as his own 
a as roo P. ped 
piste 1881, xi on Keds Mere methodi by which 
a pendnlum migh: astatic (Trans. Sets. Soc. vol. ili, 


p. 145). This reed by Prot Ewmg’s device to obtain 
the same result by an arrangement which was closely fore- 


el-motion instrument of Mr. Wen, which was inme- 
diately posee -motion instrumens the invention 
f. Alexander (Trans. Seis. Soc. val. iv. 


fich 
the bracket PE T a 
vance in semmomeiry, which the workers in 


while descri a ues sunnier but at the same time 
iconen: obsolete of sei (NATURE, 
ae pP 149 and 175, and vol. xxxiv. p. 343% it is hardly 
fellow-workers, Mr. , the most pro- 
iife of earthquake nreno sh be "by unnoticed, 
and have their work practically a 
Tokio, February 1o Joux Minx 





p . Bupposed Suicide of the Cobra 


Tux howi observations may be of interest as bearing on 
a e of snakes. 
cara, wl riding over tare mandy plain I aught sight 


“the hole,and the snake agony, rearing 
spreading its hood, and striking wildly in all directions. I 
about to it out of its agony by a second shot when it 
r close to wn tail, and my-orderly cried out that now it 
had bitten itself and would soon dio, 
ete cane eet el 
‘opportunity ing whether there waf any truth in 
popular superstition, and and df not whether I could cceain any 
Hight o on Hia mone of its origin. peol oming i fhe Tet, E: 
eee Deest iioi e after holding it 
reared, struck some piece of grass or stick ; twice again 
erg tinm al and oa eh oan re 
it had bitten itself. This, however, I can zmsert, it 
did not : on one occasion it stopped just short of the skin - on the 
other, being apparently unable to check itself, it swerred slightly 
and struck the ' close al Ita to me that 
the snake in its agony struck wildly at the first thing that cenght 
its eye and irritated it ; in three cases this was its own tail, but as 
soon as it realised what it was d far from there being a 
deliberate attempt at syicide—it all in ıts power to prevent a 
fatal result, 


It is conceivable that, under similar circumstances, owing b 

loss of conirol over its own actions a snake migut pan onie 
and there would be what might pass for a well 

case of sujcide; but such a case, did it ever occur, would 

bably be due to an accident and not to deliberate intertion. 

uec cd uisus Ce eee ok Ga 

support in cases like that described ; for the natives with me, if 

would reply that the saako had bitten tself 

times, the other ap aimless strikes at sticks or gpass 


escaped their 
ae ee explanatien-of the reputed suicide of 


ons was 
pus in NATURE some time ego, but not having the filo with me 
cannot give the reference. D. OLpHace 


Camp near Pokran, in thd Indian Desert, March 4 


-| liberated by the occasion, this 


.this being a withdrawal from science itself, 


THE RETIREMENT OF DR. TYNDALL 


have had on more than one ion «d 
last six months to refer with to Dr. Tyn 
A health brought ADE b crema Our Bees 
ve gathered from the during the 
| Bent week that although Ad feliraited by rest, 
has yet sent in to the managers of the 
nstitution his resignation of the Chair of Natural 
Phlosopy, which he has held since 1853, and that the 
on has been accepted. 
and members, cordially appreciating 
Prof T dals serri services, and anxious to pes their 
sense ot the benefits he has conferred on the Institution 
during his long connexion with it, have done what was ™ 
still open to them in the way of honourable ition 
and regard. He has been nominated for elector as 
Honorary Professor, a title previously borne by Sir 
Humphry Davy and Prof. Brande; and one of the $nnual 
courses of lectures will be called “the Tyndall Lectures." 
He has also been requested to sit for his bust, to be 
placed in the Institution, in memory of relations 
with it. 
At the monthly meeting held last week the following 
letter was read :— 


m 


im 


Hind Head, April 3, 1887. 
Drar Sig FREDERICK BRAMWELL,—I have halted in my 
reply to your letter of March 23, ; 
expræs the which the action of 
meeting on the 21st, has called into life, 
And my reply must now bs brief, for I hardly trust 
myself to dwell upon the ''resolutions? which you have cón?" 
tome T in connexion with the severance of my 
lifo fom the Royal Insitution, and wih: the:foodof memoria., 
sar eer) 

of friendship, this reward so in excess of my merits, w 

nigh unmans me. 


And, let me add, the noble fullness of style ression, 
which I owe to yourself, and m maica the good gill at 
takes corporate form, harmony with the 


managers 
spirit which it enshrines. 
Of the managers existent when I joined the Institution, one 
only remains upon the present Board. The beneficent work of ' 
many-of them is for ever ended; but I do not forget the sym-- 
pathy and sa which they extended to me during their ives 
And now the long line of kindnesses culminates in words and 
deeds so considerate and ve of their, 
in true and warmth of: —that they 
have almost succeeded in converting into happiness the sadness 
of my farewell. 
With heartfelt prayers for the long-continued honour and 
V c he di ee ue ee so „and. 
A ETET ee E y 
yours, Jonn TrwpALL 


However much it may be regretted that Prof. Tyndall 
has felt compelled to withdraw from the onerous 
duties of a particular office, we may hope that, so far from 
further leisure 
and rest may soon be followed by the old vigour, and that 
a fresh series of services may reward the labours of future 

; for the work in which Profs Huxley and Tyndall 
ve been the best known among the piogseers is npt yet 
half accomplished. 

On this subject the 7¥mses writes as follows :— 

“Dr. Tyndal's name, in conjunction with that of 
Mr. Huxley, stands for a symbol of the nationalisa-' 
tion of natural science as an educational instru- 
ment. Sir Humphry Da and Michael Faraday, 
in the same position, flashed the light of science 
into minds already prepared leisure and cultiva- 
4 lon to receive it Dr. s proessonitip in 
Albemarle Street has synchronised, and- ine casual 


coincidence, with the jtion°of the of the 
masses tp be scientifically instructed.” Contracted as 
Sir John Lubbock complai the domain of natural 
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science is stil among PICS HODAN appliances in 
it 4s extraordinarily large roportion to 
ae A permittéd it when Dr. Tyn commenced 
his courses a third of n century back. Scientific 
truth was valugd and sought by the few then as now. 
They themselves @scarcely ed it as a subject 
which concerned the rest of the community. At large 
the most extraordinary obtuseness prevailed. The feeble 
attempts to impart a little superficial information in 
Zholi and lecture-halls rendered the darkness more 
visible. From the Royal Institution, as from the several 
centres occupied at various times by Mr. Huxley, poured 
a continuous expostulation against popular ignorance of 
The very bases of physical existence. The force of the 
appeals lay in their tone of moral anger at an apathy 
represented as a degrading baseness. Their special 
virtue was the determination, which never flagged, to 
abandow nothing of the exactness of science in popu- 
larisingit. Prof. Tyn like his constant fellow-worker, 
has never for an instant looked upon the masses as en- 
titled only to second-rate knowledge. They have had it of 
the highest and purest whiqh it was within his means to 
supply. He has admitted no distinction between esoteric 
and exoteric teaching. He has not put off an audience. 
even of children with the modern equivalents for the 
worsted orreries and Prince Rupert's drops of element- 
ary philosophy fifty years ago. In his ds science 
for the most rudimentary educational purposes has been 
treated as reverenwally as for the most transcendental. 
It has w with head as erect in the Royal Institution 
theatre diring the Christmas holidays as at a session of. 
the Royal Society or the British Association. The result 
has been arx m country has not learnt all it might 
and ought, it has learnt little which it will have to unlearn. 
It has not condemned to drink either scientific dregs 
or scientific scum." = 
We regard the appearance of the article from which 
the above quotation has been taken as one of the results 
of tho increased iation of- science which has” 
followed from the crusade in which Prof. Tyndall has 
played so important a part, and we confess it is not with- 
out misgivings that we contemplate a future, which we 
trust may be a distant one, in which Prof. Tyndall’s un- 
swerving ad of research for its own sake, and the 
example of his devotion to science, unsullied by con- 
siderations of y lucre, are no more among us. 
We believe all the exe Rue at the Institution 
consequent upon Prof. Tyndall’s retirement are not yet 
completed, but we learn that Lord Rayleigh has all but 


agreed to take some part, at all events, of the duties of. 
the Chair. : 

This will be god news to all true friends of science. 
The Institution 


a long and noble reputation to kee 
or td lose. In Lord Rayleigh’s hands we know it vili 
be safe. ` d 


tions of living pars comprising a lafge number of 
species and varieties of Privas/a, solely for the purpose of 
Seeing and talking about primroses, polyanthuses, and : 
auriculas ; and the Heber of coe ene 
in the report of the ings of those assem merits e 
the attention of all hacda, to say nothing of those ' 
who love flowers merely for the pleasure they afford the ' 
eye. Being hardy, primroses were among the first plants 
cultivated in this country when ornamental flower en- 
ing began, little more than three centuries ago. „The eld , 
masters—Turner, Gerard, and Parkinson—introduce us , 
to them, the first including in his “ Libellus” only the 
rymierose; but at that dage (1538) there seems to have 
no such thing in England as the cultivation of. 
flowers- for their beauty alone. Gerard’s first catalogue 
of plants cultivated in garden at Holborn, and pub- 
lished in 1596, contains “ primroses, ‘birds eies, paigles, 
cowslips, and beares eares”: respectively Pri vxl- 
garis, P. farinosa, P. veris, and P. awricw/a ; and this is ' 
the earliest English catalogue of professedly cultivated ' 
flowers. Parkinson describes in, his “ Paradisus” (1629) 
twenty-one sorts of "beares eares" or auriculas, and he 
mentions that the varieties cultivated were much more , 
numerows than he intended describing. In the report 
alluded to, Shirley Hibberd states that in the year 1570. 
many artisans, dies from the Netherlands, settled in: 
this country, bringing with them their favourite fi 
includin e best of their auriculas. Thus it woul 
a that the auricula was one of the very earliest ' 
* florists flowers” cultivated in this country; and it is 
hardly necessary to say that it is one of the chief 
favourites of the present day. One of the questions dis-" 
cussed at the Conference was the parentage ,of the true 
auriculas and the Alpine auriculas, a questiorf upon which 
florists and botanists did not quie agres ; and ‘the oni 
way of obtaining a solution of the problem is by - 
ment. It is nearly certain, however, that more than one! 
species has been concerned in the production of the 
various cultivated races. On the one side it has been’ 
argued that the presence of true blue is almost absolute 
pror rd cannot all have descended from a species ' e 
ving yellow flowers; and if is true that both wild and’ 
cultivated plants which exhibit great variety in the colour, 
of their flowers rarely offer both blue and pire red. | 


The qhina-aster ( 1 7 /j) is an exception, 
but whether both colours exist in the wild plant I cannot 
| ascertain. Philip Miller, who was the first to cultivate it. 
in this , fates that he received seeds from France 
of the red white varieties in 1731 and of a Wue in 


1736. Amongst our native plants a very large number of 
those having normally blue or red flowers beu dus 
duce white varieties; and I have myself B as 
well as white varieties of the bluebell (Sav//a nutans), 
though it is true the red was not a yery pureone. Qætha 
other hand, normally yellow flowers rarely sport into’ 


-| other colours. 





PRIMROSES 


HE very wprd awakens the pleasantest memories : 
that secun 


to us from the time when we almost 
lived in the open air and enjoyed the intense delight of 
plucking wild flowers without let or hindrance; a 
and oyed delight actually experienced only in 
hood, though it lives ever green in our hearts, and leavens 
the more serious ofriper years The primrose 
of primroses for all Britons is the wild yellow primrose 
Ee eee eee and banks from Cornwall 
and Sussex to the Sh ds, Orkneys, and Hebrides ; for 
none is more lovely, tho many the endless 
variety spread over the north temperate and cold regions 
excel it in warmth andebrilliancy of colouring. It ig now 
about a year since botani$ts and gardeners met at 
South Kensington, whither they had brought thefr collec- 


. To return to the primroses : the introduction in 1820, 
of the Chinese primrose added a permzhently popular 
use flower, which is now raised by hendreda of 
ousands, indeed one might say millions, annually ; and 
almost every florist of note has his special “strains” on 
varieties, varying in colour from pure white to crimson 
and equally in the size and cutting of the leaves 
flowers, which are either double or The double- 
flowered varieties are relatively difficult to cultivate, as 
they are pro by offsets, and are less vigorous in 
constitution. the chima-aster, this was own in 
a wild state until recently, when the Abbé David dis- 
covered it in the province of Hupeh. 

- Persons familiar only with the species of Rrimula 
hitherto mentioned can form no ideg of the amount of 
variation exhibited by the whole genas, which embraces 
at least 110 distinct species, widely spread in the temper- 
ate and cold regions of the northern h@misphere, rare in 
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warmer countriés ; and one is found in the extreme south 


of America. But some further iculars of their distri- 
bution *may be interesting. e forms in Europe aré 
numerous, and the number of species to which they may 
“be referred varies from twenty to nearly forty, according 
to the views of different botanists. They are most 
numerous in the Afps, where they constitute one of the 
moet charming features of the vegetation. In Asia, too, 
the genus is generally diffused, though by far the test 
coneentration of species is in the mountains of Northern 
India, where upwards of fifty: species occur, some 
of them ascending almost to the altitudinal limits of 
flowering plants. Quite recently Mr. Franchet has de- 
scribed a dozen new species from Eastern Tibe- and the 
ifese province of Yunnan; and Eastern China and 
apan possess their peculiar species; one at least of the 
tter (P. japonica) being now common in English 
gardens. An isolated species, the gigantic Primu/a 
tmpertais, inhabits the mountains of Java, and the genus 
is represented in South-Western Asia, in Arabia, even to 
the neighbourhood of Aden, by P. verticillata; the same 
species recurring in Abyssinia; yet none apparently is 
found in the mountains of Morocco. In America the 
distribution of the genus is peculiar, no ieshaving 
been found in Eastern North America of Canada, 
while in the western and central jons three or four 
endemic species inhabit New Mexico, Arizona, and 
California, though iñ the last-named country the genus 
does not extend south of the Yosemite Valley, where the 
charming Primula suffrutescens is at home. The latest 
disoovery is a new ies in the Santa Rita Mountains, 
near the Mexican oui ey Al er, nine species 
are now kn from North Amenca, five of which, those 
in the Arctic regions, are also natives exther of Europe 
or Asia, or both. But the most remarkable fact in the 
distribution of the genus Primula is the presence of a 
species in the extreme south of South America—a species 
so closely allied to the northern P. farinosa, which is 
common to Europe, Asia, and North America, that it 
has been alternately held as a variety af it and an inde- 
° ponmi species. When writing his ‘‘ Flora Antarctica,” 
ir Joseph: Hooker could fhd no character whereby to 
distinguish the South American primrose as an indepen- 
dent Bde but in his recent " Flora of British India” 
he states that it differs in having * granulate seeds, 
On the other hand, Dr. Asa Gray (* pticgl Flora of 


North America ") treats it as the same as P. farinosa ; 
yet it is probable that he did not exfmmeę the South 
Amerifin plant, although he includes South America 


in the range of P. Jarinosa, therefore it can hardly be 
cited as an expression of opinion on the subject. The 
t is common in Fuegia and the Falkland Islands. 
ven admitting that it is sufficiently distinct to be ad- 
mitte as a species, the genetic connection with P. 
Jarinosa is 80 Bj that as a phenomenon in distribution 
the question is immaterial The southern limit of 
P. farinosa in North Amenc@ so far as known, is 
Colorado ; therefore there is a break of nearly 9o* of 
latitude. A : 
The greatest diversity is exhibited by the Asiatic species, 
alike in stature, foliage, and floral structure. Ina com- 
paratively restricted region of the Himalayas REN the 
moss-like species, scarcely an inch higk, including the 
flower, such as P. srinniissima, and the tall P. sikkinensis, 
with an umbel of twenty to thirty delicate yellow flowers 
on & scape 2 to 3 feet high. tween these extremes 
there are all sizes and severi distinct types of foliage. 
The Javan species alluded to above is perhaps the largest 
of the genus, having whorl above whorl of golden flowers, 
though ¥ is closely approached by the beautifid and mapy- 
coloured P. japonica, 
The recent novelties from Tibet and Western China 
include some of the most. distinct and peculiar forms of 
the genus, but noffe of them is in cultivation. 
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There are many other interesting things connected with 
primroses, but I have perhaps already covered too much 
space. I may add, however, that by far’the richest &llec- 
tion of living species was contnbuted to the show by the 
Royal Gardens, Kew—a collection y brought 
together 2i Mr. G. C. Churchill, part author of the well- 
known book on the Dolomite Mountains, and cultivated 
by Mr. Dewar. It contained about fifty species, besides 
many hybrids and seminal varieties. 

The report from which some ofthe fo ing particulars 
were extracted forms a part of the sev volume of the 
Journal of the Royal Horticultural Society. 

W. BorriNG HEMSLEY 








ON THE ESTABLISHMENT OF THE ROMAN 
DOMINION IN SOUTH-EAST BRITAL 


BEFORE entering upon the matter which I have stated 

as the subject of this paper, I think it will be well to 
premise three notes: (1) on the general authority for the 
acctracy of the history; (2) on the geography of the 
approaching coasts of Gaul and Britain ẹ (3) on the 
pronunciation of names delivered to us in the spelling of 
the Greek language. 

(1) The account of the invasions which I adopt is that of 
Dion Cassius. His history, in general, is orderly and full. 
He a to have been a man of rank, and doubtless 
had command of State documents. He seems to have 
been well acquainted with every movegnent in the Courts 
of several successive Emperors. He has carefully ex- 
pue why he was unable to continue his Roma? hístere 

yond the time of Severus with due accuracy. The time 
of the invasion of Britain was about 170 years before the 
composition of his history—an interval almost equal to 
the length of our Hanoverian dynasty ; and his account of 
the wars in Britain may claim to be considered as trust- 
wo as our histories of the campaigns of Marlborough. 

(2) In regard to the geography, it isto be observed That . 
the coast-tract in the north of F e, apparently from 
the mouth of the Seine to the mouth of the Scheldt, is 
called TaAarfa (Galatia) This name occurs at least twi 
in separate books of Dian. By Ptolemy it is call 
Karoy Bedyucy. i 

(3) The English writers who have given any attention 
to this history have had, I believe, no knowledge of the 
poe of the Greek words. Mitford, however, in 

is “History of Greece,” had pointed out some of its 
peculiarities, The difficulty is now tag | 
the publication, at Boston, U.S., of the " Grammar of 
Modem G ?" by E. A. Sophocles. I extract ‘the 
substance of his notes which apply best to the present 
purpose:— —— 3 

B is the lish v, or sometimes 6A, 

è is the English Aard th, as in that, those. $ 

6 is the lish 50/7 tk, as in thin, thorn, 

ux is the English 4. 

-zò or yr is the English æ. 

«ig the English es, as in seen. 

ov is the English oo, as in soon, 

There is no reason to think that the prggunciation has 
changed for many centuries. In the Byzantine Greek 
histories of the des, there are many opportunies of 
making comparisons of the Greek and the Latin names of 
places and persons, which appear to follow the same rules 
as at the present time. 

Thus, the name given by Dion to the lady who com- 
manded the Britons in their grand movement against the 
Romans is spelt by him Bovrdotxa. Int ted by the 
list of equivalents just given, it becomes in English letters 
and sounds, V: oo-ee-ka ; and this I believe to be the 
true rendering of the name. Still, I dare not depart 
from established custom; amd I shall therefore 
(unwillingly) adhere to the fong-used English spelling, 
“ Boadicéa." 


removed by 


* 
April 14, 1887] 


I now enter upon the national history. 

In the reign of the Poper Fana (there is no farther 
indication of time) Kunobellin reigned at Camalodunum 
(undoubtedly the modern or Saxon Colchester, “the 
fortress on the River Colne”: the Latinised original name 
is literally “ C&ma-hill "or * Camal-fort? (a name some- 
what similar to this occurs in Arthurian | 
bellin is mentioned by others as King of the Trinobantes. 
Dion remarks, “they (the people) were not self-governors, 
but lived under kings. 

Vericus (Bépuos), a political exile from Camal-dun, 
persuaded the Emperor Claudius to given him military 
assistance (apparently for restoration); and the Roman 

«weneral Aulus Plautius was sent from Galatia, and Gis 
a ridiculous mutiny of the soldiers) landed in England. 
R king that he had no motive for entering Kent, and 
that bis object was to reach Camal-dun as soon as 
ssible I think it likely that he rounded the North 
oreland, and debarked at Southend on the west side of 





P hoeburynes ; where there is an excellent beach two or 
three miles long, sheltered from the open sea, for landing ; 
and a good plain, for temporary encampment. 


Without detaili all the affairs of Plautius with 
Kunobellin and "Ratiobellin’s two independent sons, 
Kataraktos and Togodumnos, J shall only say that, after 
avery unsuccessful struggle with the Britons, apparently 
among the woods and marshes of the Crouch (a compli- 
cated river), Plautius retreated, in veritable flight, towards 
the west. He hadghowever, made peaceable terms with 
the Vothuni (a tribe not otherwise known, I believe) ; and, 
leaving sf there, proceeded til he came to a river, 
deep but fordable, which he passed with some difficulty. 
This river, I have no doubt, was the Lea, the largest of 
the Essex rivers, and running in a valley which is in some 

marshy. In ciossing this iiver, he was greatly 
assisted by the KéAro, who were accustomed to cross 
rivers in their armour. (It seems not improbable that these 
Karo: had been levied in the eastern parts of Galatia and 
the regions of the Scheldt) The Roman army, by this 
Teal flight, reached Me tract opposite London. We have 
now to consider the state of land and water before them 

So far as we can judge, there had never been any power 
in the country which could have embanked any of the 
marshes as we see them now. The sea-water, scarcely 
salt (much fresh water having entered from the Thames 
and the smaller rivers) ran up with an insignificant tide, 
above Rotherhfthe and to the borders of Southwark, in a 
great arm of the sea, never less than two miles wide. This 
gulf is called by Dion'üxéaros. It was shallow, in some 
pis actually bearing trees. (See Mr. Spurrell's * Early 

ites and Embankments on the Margin of the Thames 
Estuary,” Archaeological Journal, vol. xlii.) To the point 
opposite London applies the sentence of Dion, "*éxi rò» 
T by, xa’ à és re roy Oxdavoy éxS4XÀec" And 
this was Dion’s mouth of the Thames, and here was the 
head of the gulf There was a bridge at a small distance, 

hich I conceive to have been near the site of William 

e Conqueroi's bridge or modern London Bndge. It is 
remarkable that there is no mention of a town; but 
probably Sou d was the real port of Britain, and the 
march*of the KSmans was on the harbour-road. 

The sea-water, after the long passage up the shallow 
gulf, had almost lost its tidal character, and become a. 
mere lake. The Kelts of the army forded the water, and 
the Romans crossed at the bridge. And now the army, 
much shattered, was in Kent or Surrey. The Emperor 
Claudius, on hearing the state of affairs, sailed in person 
with troops to Marseilles, crossed France to the north 
coast, and landed in Bntain to join Plautius. There can 
be no doubt that he landegat one of the southern portg 
of Kent, as Winchelsea or Rye (the whole of Kent being* 
evidently held in perfact en ; and the question arises, 
Where was Plautius waiting ? and where did Claudius 
join him? . 
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It is possible that Plautius may have waited in the 
neighbourhood of London Badge ; but I offer a conj&cture 
which I think more probable. In the grounds of Hglwood- 
(near Farnborotgh) at the eastern corner of Hayes Com- _ 
mon, at an easy day's march from London, and in the, 
direct line from London to the south-eastern“ports, are 
the extensive remains of the earthworks of a large fort, in 
the best style of Roman ent encampments. In its 
straight lines of outhnd (where circumstances permit), 
its rounded angles, its lofty inner rampart and its lower 
second ram it admits of comparison with the most 
complete of those which Agricola established in his 
marches through the Scgtch Highlands, and which are 
described in General Roy's “ Mili Antiquities.” It is 
called, in the neighbourhood, Cæsar's Camp. The Ktle 
river Ravensbourne (which ultimately joins e Thames at 
Deptford Creek) rises in a strong spring close to the 
entrance. I think it probable that Plautius wintered here, 
and was joined here b. Claudius 

The united armies marched at once for Camal-dun, and 
captured it And it would seem probable that they im- 
mediately gave it its present form, and a fairer or nobler 
provincial and military capital (as adapted to ancient 
warfare} within my knowledge nowhere exists. It is 
planted on a steep parallelogrammic hill. The slope of the 
ground at the gate was eased, within my recollection, 
in the year 1816. On the south side, a little less stee 
than the other sides, the ground has been heavily scarcer 
and faced with a stone wall. The whole town is sur- 
rounded by a stone wall at the biow of the slope, rounded 
at the angles; the little river Colne is on the north side, 
and there the wall is lower in the valley. The dells on the 
south and west sides converge to an angle, near which 1s 
placed the principal gate of the town. The streets 
are in the true man form of capital T, and all the 
small streets are at right angles. The citadel, I suppose, 
was in the space on the north side of High Stteet, in 
which the castle (a Norman building) now stands. 

It would appear that the Romans, as residing in a 
country which was likely to be minis adole took early 
steps for making a great road across it; and then was 
made the great western road» by Marks Tey, Coggeshall, 
Braintree, Dunmow, to Stortford, on the River Stort 
which is the t affluent of the Lea) ; and then was 
ormed the large intrenched camp of Wallbury, about two 
miles south of Stortford, on tbe Essex side of the river. 

And afte? this was made the road to London. The 
reason for my placing its date su uent to that of the 
western roa&is singular, but certain. e road to landon 
does not start independently from Colchester : the western 
road is used as far as Marks Tey, and there the London 
road bianches off at an angle of about 40° (roughly esti- 
mated). I have personally surveyed this, taking views 
from the Miseni d Mure and can assert thag th 
road from Colchester to Coggeshall passes straight throu 
Marks Tey, totally unaffected. by t London road. e 
same thing is exhibited clearly on our Ordnance map.! 

All appeared to be peaceably established. And now 
came the terrible outbreak. 

Dion suddenly states that two cities were destroyed 
(their names or positions are not meptioned), and 80,000 
og the Romans and their allies killed, and that this was 
done by a woman, to the t shame of the Romans ; 
that this was foretold by divine inspiration (rà Geioy) ; that 
there came from the Senate-house (BovAevrzpuor), at night, 
barbarous noises, with laughter ; from the theatre came a 
sound of tumult with lamentation, when nobody wasnear ; 
some houses were seen under water in the Thames ; the 
ocean between Britain and Galatia was disturbed, and had 
a bloody colour. The cause of the war was the exaction, 
by Claudius, of money raised by confiscation (pers), 
which Claudius gave to the principabmen of the Britons 

t The modem name Marks Toy is an error for Marks T ye, Tye being the 
customary word in Essex and Suffolk for a bifarcat@a of roads. 
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(if I have corréctly translated the passage) ; and Decianus 
Kalus (the Superintenden® of the island) asserted that 
thesewums were to be treated as contributions (drawóusruia) 
. to besent to Rome. To this was added that Seneca— 

e who was not only philosopher, poet, and Minister of State, 


but also the greatest usurer in Rome—having lent (dareicas) 
ten millions (yAuddae pupuddas ; which if in sestertii would 
amount to (I do not understand 


out So noon) 

this word) on sound hopes of interest, suddenly, and with 
vielence, exacted the return of the whole; that it was 
Boadicea (Voo-doo-ee-ka) who- principally caused the 
rising of the Britons In the usual history of this lady 
there is much to be corrected. e She was sof Queen of the 
Iceni, though of the royal family (vous ro? BacuAelov). She 
hať so husband or children. There is not the sliglitet 
allusion to amy personal insult. She did so diein e, 
but died from disease (row) after the battle. 

Boadicea, as Dion remarks, was greater than woman. 
She collected the army of about 120,000 men. She 
mounted a Aĝa, made in the Roman fashion, to raise 
her from the mud. She was tall in person, very awful in 
countenance, with keen and a rough voice; her 
abundance of yellow hair fell far down her body ; she 
had chain-armour of gold, a variegated vest, antl a thick 


cloak. 
A very long speech is given, of which the following are 
the principal heads :—The superiority of liberty to slavery ; 


€ taxes, some even levied 
from the dead; the Britons themselves are the cause of 
these evils, not having resisted them soon enough; the 
habits of our enemies expose them to far greater di ties 
than those which we endure ; and other remarks, finishing 
with a mid of enean cr over a hare. 

The Britóns proceeded to terrible and savage excesses, 
the worse because Plautius was absent, having gone to 
Má»ra,; which, if it be the same as the Méra of Ptolemy, is 
the Isle of Anglesey. But this appears to me to be, 
data acer To doubtful; and, practically, I think 
it very improbable that, in such a state of affairs, Plautius 
would have gone, by a difficult to such a distance. 
Plautius however returned, and a e soon took place. 

- There is no difficulty in fixing on the site of this, one of 
the great battles of history. In the neighbourhood of 
Lintor at the north boundary of Essex, in a ce 
perhaps oftwo square miles, are places which stil 
the names of Shudy Camps, e Camps, Çamp’s End, 
Camp’s Green, Camp's Castle. Every one of these has 
undoubtedly been the scene of a desperfte e And, 
finally, there are the three mighty mounds, wn as the 
Bartlow Tumps, which, as I understand, have been identi- 

. fed as containing Roman remains, 

Dion has given a long account of the various phases of 

the battle. Boadicea died of illness (rcp), and the 
»Brisns were driven off the field. The 
ficiently, decisive to prevent the reap 

: Britons in force ; but still it appears, I thi 
made a complete conquest. ° 

, The news ‘was welcomed at Rome with very great 
interest by the Emperor, the Senate, and every rank of 

- society. G. H. AIRY 
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Em ^3 
THE EUROPEAN PREHISTORIC RACES 


5 IT would be difficult to overrate the scientific value of 
the discovery of human remains made last summer 

in Belgium, and briefly notioed in NATURE of February 

24 (p. 405). Hitherto serious doubts have prevailed 

regarding the true character of the Canstadt, Neander- 

thal Eguisheim, Olmo, and four or five other skulls, 

. which ‘bre collectively referred to the oldest known race in 
Europe, but which, owing to their apparently exaggerated 

simian fi have been looked on with suspicion by 

Pruner, Virchow and others, as possibly exceptional or 
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. premolars, incisor and canine; 
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even mere ological specimens. But these doubts 
have at last set at rest by the lucky find made last 
June by MM. Max Lohest and Martel de Puydt, who, 
during their lorations of a cave on the slope of a 
wooded hill on tie banks of the Orneau, in the commune 
of Spy, province of Namur, came upomnumerous remains 
of two individuals amid hitherto undisturbed E cie 
uaternary deposits, and 1n association with the es 
Rhinoceros tichorinus, Elephas printigenius, Ursus 
Feen Hyana spelæa, Felis spelæa, the horse, wolf, 
eep, and other now extinct and surviving Pleistocene 
animals These remains have been y examined 
by M. julien Fraipont, Professor of Anima] Palseontology 
in the University of Liége, who unhesitatingly refers these 
to the Paleolithic race, to which King’s expression “ Homo 
meamderikalem:is" may now be confidently applied. 
Taken i in combinatior with the peculiarities of 
other parts of the skeleton, such as the evidently angular 
position of femur and tibia, implying a non-erect or 
ing attitude in standing or walking, the skulls of the 
-two Spy men show clearly those of the Canstadt and 
Neandortha] men are in no way aberrang Bat parteci 
normal specimens. They obviously represent a Palæolithic 
and pre-Glacial race, the earliest of which there 1s any dis- 
tinct record, which was already spread over West Central 
Europe in early times, and which De Qurtre- 
fages and Dr. y now believe may ultimately be 
rece ee Tana o ges 

A far better idea of the physical qharacteristics of the 
Homo neasdertkalensis can be had from the remains of 
the Spy men, than from any others hitherto Broughteto 
light. Prof. Fraipont, who devotes a lengthy memoir to 
the subject in the Ps//e(i5 of the Royal B rhe Academy 
for December, gives detailed osteological descriptions of 
the two more or less perfect ske.. tons, from which it 
appears that of one there are extant : the skull, relativel 
very complete; the right portion of the upper jaw, wi 
five molars ; a fragment of the left portion, with the two 
under jaw, nearly 
complete, with sixteen intact teeth 7A situ ; a left clavicle ; 
the right humerus, less the upper d the left 
humerus, less both epiphyses ; the left radius; the right 
femur, nearly complete ; the left femur, complete ; the 
tibia, complete; the right heel Several of the parts here 
missing are supplied by the second skeletón ; and there 
are also numerous vertebra, fragments of ribs, &c., which 
cannot with certainty be referred to one rather than the 
other. - 

The first skull (No. 1) includes : the frontal bone from 
the superciliary arches and naso-frontal suture to the 
parieto-frontal suture ; the right parietal, nearly complete ; 
the upper half of the left parietal; the occipital, less a 
considerable portion of the region of the cerebellum. Of 
the second skull (No. 2) there remain: the frontal 
nearly comflete ; the right and left parietals, complete 
.but a few fragments of the former: the right temporal, 
nearly complete; the left temporal, complete; tbe 
oder less a portion of the region of the cerebellum. 

e is very long, very de from above, 
and narrow, being decidedy plati olichocephalic, with 
cephalic index 70, as compared with 72 of the N'tander- 
thal skull, and 67°65 of the Clichy. The second is sub- 







- platidolichocephalic, with apparent index 74°80, and 


eral characters less pronounced than those of No. 1, 
ut not to such a degree as to prevent the two from being 
referred to the same race. Of both, the longest antero- 
posterior diameter is about the same, 200 and 198 to 
200 mm. respectively, the former corresponding exactly 
with the Neanderthal. But the transverse differs con- 
esiderably, being 140 and 15@, between which comes the 
Neanderthal with 144 mm. On the other hand, the 
antero-posterior frontal curve of the first coincides exactly 
with that of the Neanderthdi, the frontal itself being, like 
it, low and retreating. Another typical feature of this 
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frontal ts the t development of the superciliary arches, 
altho slightly less prominent than those of the 
Neaflderthal an isheim. The distance between their 
outer extremities 
arches convenue at the very root of the nose, 





Alth preserved, the under jaw of 
No. I unfortunately lacks the condyles, which would have 
enabled us to settle the important question of its relative 
prognathism. ‘This jaw is very and massive, and 
the well-preserved teeth of both present the 

eharacters found amongst the New Caledonians and other 
modern races of low type. The canines and incisors of 
the ander jaw are worn obliquely and outwardly, those 
of the upper jaw obliquely and inwardly, although in 
genera) to aless extent than amongst the Neolithic races. 

The right femur of No. 1 is not large, but very stron 
and heavy, und is ially penanearle for its typi 
forward curvature. e great posterior development of 
the articulargsurface of its condyles, taken in connection 
with the general curvature of the body, shows that the 
Spy men walked with the knees'bent forward, the thigh 
being obliquely curved forward and downward, and the 
leg reversed backwards. In other words, the femur was 

justed obliquely to the tibia, which was itself strong, 
thick and heavy, but very short. 

The discoverieseat Spy are specially valuable because 
found associated with other remains which enable us to 
sdeternthe approximately the epoch of analogous finds 
elsewhere. already mentioned fauna, as well as the 
character of the coarse flints occurring in the same undis- 
turbed strata, would seem to indicate that both the Spy 
men, and their Canstadt and Neanderthal congeners, must 
have flourished in the 46ogse Moustiérienns of French 
writers, that is, during the early period of the mammoth, 
‘and long before the beginning of the Reindeer Age. They 
were co uently more recent than’ the race of the 
époque Chelléenne, which was contemporary with Elephas 
anttguxs, but of which no actual remains, beyond the 
objects of its industry, have yet been discovered. That 
they belonged in any case to pre-Glacial times seems 
evident from the remarkable absence of the reindeer, 
which is not numerously met in West and Central Europe 
- till the Ice peyiod. 

: M. Fraipont’s comparative study of these remains 
makes it thus abundantly evident that they belong to the 
Neanderthal The two skulls even serve as a sort 
of missing link between the Neanderthal and the others 


usually referred to the same race. This race, whose | 


presence in Europe during the early Mammoth has 
now been clearly traced from Stengenses in Scan via 
to Olmo in Italy, seems in a way to have resuscitated 
by the fortunate disco in 
banks of.the Orneau. eir dry bones again assume 
flesh and blood, and science is enabled confidently to 
describe the men of Spy as a short, but far from “feeble 
folk," thick-set, ro walking knees foremost, and with 
S rgo somewpat ogous to that of the modern Lapps, 
who still waddle and are nearly all more or 
bandy-legged. Their broad shoulders supported a long, 
narrow, and depressed head (different therefore from that 
of the true Papuan, which islong, narrow, and high), with 
prominent su iary arches, enormous or low 
and. retreating Bev. kh and massive chedl bones, 
ing chin. No modern race, however low in the 
scale of humanity, is collectively characterised by all 
these traits, so that it may be safely affirmed that the 
ethnical type of the mea* of the Mammoth Age hz 
become practically extinct, either through further evolution 
within itself, or by ign, or more probably by éusion 
with men of a higher p yerai standard 
It is noteworthy that the points which mosf separate 
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the men of Spy from the t inhabitants of tht globe 
are precisely those which or them into closer ion 
with the anthropoid apes in general, rather than with an 
perticular es of ids. These points, whi 
may thus be descri as pithecoid or si are 
chiefly : the prominent supercil arches, normal in the 
young male gorilla and adult f e orang ; the extremel 
ow euen frontal, censtant in the chimpanzee of bo 
sexes and ages; the almost chinless receding Que. 
jaw, highly typical of gorilla and chimpanzees ; dastly, the 
peculiar ÄRA of die femur, combined with its adjust- 
ment to the tibia, suggesting in the vertical position an 
attitude somewhat analofrous to that of chimpanzee and 
gorilla, 'On the other ; all the other features of 
cranium, trunk, and limbs are distinctly human, while the 
cranial capacity alone would suffice to justify the claim 
of Homo "s to membership with the human 
rather than with the simian family. However great the 
distance separating him even from the lowest of modern 
races, far greater, undoubtedly, is the interval between 
him and the highest of the modern anthropoids. At the 
same time this interval becomes perceptibly diminished 


by Gaudry's discovery of PA, cus fontanit, an 
anthrofoid ape of the middle Miocene epoch certainly 
less simian, or rather more human, than any of its present 
congeners. Its tower jaw is perceptibly less rec than 
that either of the gorilla, orang, qr chimpanzee, The 
ill further reduced when we re- 
member that, although the Homo negnderthalensis is the 
earhest human type of which any bodily remains have 
hitherto been discovered, there is a still more primitive 
race revealed to us by the rude’ palzolithic implements 
uently occurring in association with E, IMS, 
and in later Tertiary deposits considerably older than the 
Lower Quaternary of the Spy cave. Whenever any charac- 
teristic remains of this pri race come to*light, a 
distinct ap will have been made towards a solution 
of the cult questions connected with the 'genetic 
descent of mankind. A. H. KEANE 





j e 
AN EXAMINATION OF THE LEAVES OF 
GYMJVEMA SYLVESTRE! . 


(S XMNEMA SYLVESTRE (R. Br.) is an asclepiad- 
aceoys plant growing in the Deccan peninsula, from 


Concan to Travancore ; it is also met with in and 
on the Co el coest, and is distributed in tbe con- 
tment of Africa. It is a stout woody climber, with long 
slender branches. 


The leaves are oppone PTUS 1$ to 3 inches long, 
and from 1 to 2 inches broad, elliptic or obovate, acute or 
cuspidate, rarely cordate at the base, membranous, thinly 
pubescent on both sides, the upper surface of a &rker 
than the lower. "Gywimema sylvestre is mentioned 
in the non-official list in the Pharmacopoeia of India 
(1868), and in Dr. Dymodc&'s “ Materia Medica of Western 
India." The powdered root has for a long time been 
known among the Hindus as a remedy for snake-bites ; 
in such cases it is applied locally to the part affected, and 
also taken internally in the form of aedecoction. But the 
thost curious circumstance connected with this plant was 
first noticed by Mr. Edgew who discovered that by 
chewing some of the leaves it destroyed the power of the 
tongue to appreciate the taste of sugar; he found that 
powdered sugar, taken immediately after masticating 
some of the leases, tastefl like so much sand in his 
mouth, and this effect lasted for twenty-four hours. Dr. 
Dymock, reviewing this property, said he was unable 
entirely to confirm this statement; his ence was 
that sugar taken into the mouth aftez chewing the fresh 
plant had a saltish taste, but was still'easily recognisable. 
r meeting the Nilgiri Natural History Soclety 
Deae, ty Dela Hones PCS intr, 1887. ò 
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Some authentic leaves were procared by Mr. Lawson 
from Guindy Park, Madras, who placed them at my dis- 
posal for chemical examination. They had a bitterish 
astringent and slightly acid taste. After chewing one or 

*two leaveg it was proved undoubtedly that sugar had no 
taste immediately afterwards; the saltish taste experienced 
by others was due to an insufficiency of the leaf being 
used. Sugar in combination wjth other compounds in 
dietetic articles is plainlv destroyed as to its taste after 
using these leaves. In ginger-bread, for instance, the 
pues of the ginger is alone detected, the rest is taste- 
ess meal; in a sweet orange the taste of the sugar is so 
suppressed and that of the ciwic acid consequently de- 
veloped that in eating it resembles a lime in sourness. 
AmOng the several kinds of foods, drugs, and beverages 
which affect the palate Gymnema does not pretend to 
render them all tasteless ; it does not affect pungent and 
saline things, astringents, and acids. It is limited to 
p two diverse substances, sweets and bitters 
It been noted that sugar taken after the leaf tastes 
like sand, so I have found that sulphzte of quinine taken 
after a good dose of the leaf tastes like so much chalk. 
I am not going to propose its use in the administration 
of nauseous go unl the medirel properties of the 
Gymnema have n more studied, otherwise the quan- 
tity of the vehicle taken may prove iə counteract the 
ect of the medicines. The experience of several friends 
as well as my own"is that the effect does not last for 
twenty-four hours as stated, but for anly one or two hours ; 
after that time the tongue resumes its appreciation of all 
that is sweet or bitter. 

The powdered leaves were submitted to the action of 
various splwents, and by this means it was ascertained 
that the peculiar property of Gymnema leaves was dis- 
solved out by sional and, as it occurred in the aqueous 
extract,of the residue, it was therefare- soluble in water. 
As benzene and ether took fram the leaves certain prin- 
ciples of the same appearance and. weight, it was con- 
ceived that nothing would be gained by using both 
solvents; the preliminary extraction was therefore made 
with ether rectified from water and spirit The ether 
extract consisted of chlorophyll and two resins separated 
by their solubility in alcohol The resin insoluble in 
spirit formed the larger poition ; it was soluble in chloro- 
form, bisulphide of carbon, and benzene. It was ajastic 
and tenacious, decomposed warmirg with nitric acid, 


the product being precipitated with wzter ; only y 
saponified with caustic potash. Sulphufic acid dissolved 
it in tfe cold, giving a green solution. It ed to con- 


sist principally of a neutral resin, The resin soluble in 
spirit was readily saponified with soda, and gave a per- 
manent bluish-green colour with sulphuric acid ; like the 
former resin, it was of an acrid nature, and left a tingling 
sensition in the throat. 

The alcoholic solution of the leaves was almost entirely 
soluble in’ water; in by treating the leaves separately 
by alcohol and water, 30°37 per *cent. crganic matter was 

; by ing the g with water alone 36 per 
cent was removed. By direct experiment it was found 
that in the former extract 047 "a cent. was an acrid 
resin similar to these found in the ether extract. The 
aqueous solution of the substances soluble in alcohol had 
a decidedly acid reaction; it gave no coloration with 
ferric chloride, showing absence of tannin. It was deep- 
ened in colour with alkalies, but gave a bulky precipitate 
with sulphuric, nitric, hydrochloric, and acetic aci It 
reduced Fehling's solution on*boiling, and gave a cloudi- 
ness with Nessler, a precipitate with lead acetate, but 
none with tannin or piciic acid. The ipitate caused 
Pe ta oats acid was collected on a filter and washed 

it ceased to giva a cloudiness with barium chloride. 
It yielded a ish powder, insoluble in water, but 
soluble in alcoho}, ether, benzene, and chloroform. With 
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potash, soda, and ammonia it afforded fine red solutions 
with orange-coloured froth, but they were both precipi- 
tated on the addition of the mineral acids. It disfolved 
in concentrated sulphuric and nitric acids with intense 
red colour, but in both mixtures it was destroyed and 
prune by water. It fused at about 60' C. into a 
lackish brittle mass. Heated in a test-tube it gave off 
fumes of creosote, but no crystals were obtained in ps 
liming apparatus Gently ignited it burned with a bright 
flame, leaving no ash. It was thrown down as a 
pray mass by acetate of lead; the lead salt decomposed 
y sulphuretted hydrogen in water left the substance in 
the reddish evaporated filtrate from the lead sulphide. 
The body just described has the characteristics of awe 
organic acid related in some particulars to chrysophanic 
acid, but having some distinctly peculiar reactions, and 
ssessing the anti-saccharine property ascribed to the 
eaves. I propose to call it Gymmnemic acid. ° 
Gymnemic acid farms more than 6 per cent. of the 
constituents of Gymnema leaves, in combination with a 
base which has not been isolated. Another organic acid 
was present in the lead precipitatg, which was 
identified as tartaric acid, e filtrate from the insoluble 
lead compounds was treated with sulphuretted hydrogen 
gas, and the clear liquor after evaporation was examined 
or sugar. Glucose was detected in some quantity by its 
imm te and abundant reduction of Fehling's solution ; 
the sugar examined in a polariscope had a left-handed 
rotation. e 
Chloroform agitated with an alkaline solution of the 
leaf left a crystalline residue of a brownish coloufe it had 
& bitter taste, and acted as a si e. With the ordin- 
ary alkaloidal reagents at afforded coloured precipitates, 
but was a neutral principle. Its further examination 
together with that of gymnemic acid are reserved for 


further investigation. 
exhausted with ether and then 


The leaves after 
alcohol were treated water. The gum was detected 
A carbohydrate, 





and estimated in the usual mann 
optically inactive, and, after boiling with acid, reducing 
ehling's solution, was found in this extract. 

Diluted soda removed a brownish liquid which con- 
sisted of albuminous matters only partially soluble in 
alcoholic and acetic acid. These were not weighed but 
calculated by difference. 

A solution of 1 per cent. hydrochloric, acid was em- 
ployed to remove the oxalate of calcium. A micro- 
scopical examination of the powdered leaves showed a 
fair sprinkling of the conglomerate crystals or raphides 
so well known to exist in rhubarb. e dilution of the 
acid menstruum rendered this process very tedious, so a 
stronger acid was used and the marc washed with it until 
ammonia produced no cloudiness. The collected liquors 
were allow to deposit, the sediment was then collectéd on 
a filter, dned and weighed ; then incinerated and weighed 
again. The calcium carbonate was calculated into ozalaté, 
and the difference between this and the first vaghing was 
reckoned as pararabin. No oxalic acid was found in a 
free state. 

The ash of Gymnema sylvestre is igh, a fact in 
accordance with the amount of lime salts ıt cdhtains. 
Gentle ignition of the air-dried leaves left as much as 11°65 
per cent., and about one-half of this was calcium carbon- 
ate. One hundred parts contained— 


I i4 soluble in water. 
7871 soluble in acid. 
5°88 sand and siliceous residue. 


The cellulose was estimated by steeping the leaves in 
sulphuric acid of specific grayity 1°50 for 30 hours, wash- 
ing, drying, burning, and deducting the ash ; this result 
did pot differ materially from the weight of the totally 
exhausted powder treated with chlorine water. 


* and sun-dried leaves :— 





The following is a tabulated analysis o£ the powdered 


Efher extract (chlorophyll and resins) el E81 
Alcoholic extract (gymnemic acid, tartaric 


acid, DOSE neutral bitter principle, 
resin, &c) €... ss s ss Se 19750 

Aqueous extract (gum 1°45 per cent, glu- 
«ose, carbohydrate, and extractive) ... 16°87 

Alkaline extract, difference (albu- 
*  minóus and eo umag me cere) eve i 

: A calcium Oo > er E 

Acid solution [patios "EP vt 
Ash (balance of)... .. . e 0s se 569 
* Cellulose .. 22 20 680 0e € — 2786 
Moisture 6:04. 
e . — 
100°00 





NOTES 


Tux Conference called by the French Government to con- 
sider the means fo be adopted *for the construction of a photo- 
graphic chart of the heavens, meets at Paris on Saturday next. 
We believe that the Astronomer-Royal and Mr. Common have 
been delegated to represent the Roysl and the Astronomical 
Societies, 

Tux Rev. S. J. Pezry and Dr. Copeland have accepted Dr. 
Bredichin's invitation to observe the total sclar eclipse in August 
nexteat hie residence near Moscow. i 


We regret to announoe the death of Dr. Daniel Rutherford 
Haldane, who was for some time President of the Royal College 
of Physicians of Edinburgh. In response to a request by that 
body he represented the College in the General Council of 
Medical Education and Registration in the United Kingdom. 
He died at his residence in Edinburgh on Tuesday last. 

THE annual Conferemce of the National Union of Elementary 
Teachers, which has met this week at Portsmouth, has been 
remaikably successful. It has been attended by about 400 dele- 
gates from the different affiliated associations, and by a number 
of individual members. In his inaugural address, Mr. Girling, 
the President, made some sensible remarks on technical educa- 
tion in elementary schools. Handicrafts could not be taught in 
elementary schools, but he’ was decidedly of opinion that our 
system of primery education ought to be better adapted to fit 
children for work when they leave school. He testified to the 
enterprise and public spirit of the City Guilds, &nd their Secret- 
ary, Sir Philip Magnus, who had started handicraft classes for 
elementary teachers in London. But he would ask them to 
co operate ın helping to make our educational system a more 
rational one. Then the teachers would have most'*valuable. aid 
jn preparing the future working-men of the country on intelli- 
geat lines, and the technical training of children, now so well 
begun in our infant-schools through the medium of kindergarten 
exercises, might be carried still further in the senior schools. 
At the meeting otf uesday, a resolution was unanimously passed 
in favour of the appointment of a Minister of Education. Mr. 
Salmon, by whom this resolution was proposed, maintained that 
many educational questions of the highest importance could be 
adequately settled only by a Minister of much ability and wide 
experience, invested with large authority and bearing direct and 
undivided responsibility. Given such a Minister, with greet 
power and noble opportunities, they could justly look to him for 
great efforts and noble issues. 

THE fourth Bulletin of Mficellaneous Information, issued” 
from the Royal Gardens, Kew, contains papers on Manilla hemp, 
plantain and banana fibre, and pine-apple fibre. Manilla femp 
is one of the most important ef cordage fibres, and tke whole 








supply comes from the Philippine Islands. E made 
from it can be easily converted into paper of excellent quality. 
A plant of Manilla hemp may be seen in the Palm Hause at 
Kew ; and sets of exhibits in the Kew Museum, No. 2, include 
the raw fibre, cables, ropes, twine, fine muslin fabrcs, ''halí-* 
stuff," and peper of all kinds, the letter being made from old 
Manilla ropes. Manilla hemp plants have been introduced from 
Kew to Jamaica, and to other portions of the West Indies. In 
favourable situations they grow well, but not so readily as the 
ordinary bananas and planfains. As the fruit is valueless, 

can ‘only be grown for the sake of the fibre, and this alone 
does not appear to offer snfficjent inducement to plant up large 
areas. 

AN Exhibition of the products of the Philippine Archipefago 
Is to be opened at Madrid on June r, It is to be divided into 
eight sections, with corresponding sections in the Central Com- 
mission at Manila. Amongst these the following are of specially 
scientific interest :—(1) For the study of the geography, meteoro- 
logy, terrestrial magnetism, orography, hydrography, anthropo- 
logy, geology, and mineralogy of the Philippines; (4) the 
botanical geography of the archipelago, its fama and flora; 
(8) genemal education, public instruction, and the mts ond 
sciences in the Philippines generally. — Sub-commissions have 
been appointed in adl the chief places in the archipelago to col- 
lect objects for exhibition and information, to be forwarded to ` 
the Central Commission, and thence to Madrid. 


Durine the next three months 2 course of lectures on zoology 
will be delivered at the Zoological Gardens, Regent's Park, by 
Prof, Beddard. The lecturer will try to make the subject 
intelligible and attractive to young people, and ay the cost will 
not exceed the bare pfice of admission to the Gardens, it may be 
hoped that the course will be largely attended. The arrange- 
ments have been made by the Association for the Extetsion of 
University Education. 

A SMALL Industrial Exhibition was opened on Tuesday last 
at the Flora Gardens Board School, Hammersmith. Its object 
is to encourage home industries gmong the poor. 

Tux twelfth annual meeting of the members of the Sunday 
Society was held on Monday, April 4, at the Conduit Stieet 
Galleries, Mr. R. Carter in the chair. Mr. Mark H. Judge, 
Hon. Sec., read the annual report, which claimed for the past 
year that never before had there been so many or such decisive 
expressions of public opinion in favour of the Society’s object. 


A REMARKABLE illustration of the puzzling migratory habits 
of the herring has just been observed on the south-west coast of 
Norway, at the so-called Jeederen, between the towns of 
Stavanger and Egersund. This district used to be one of the 
richest herring-fishing grounds in Norway during the spin bu? 
about twenty-five years ago the fish suddenly and completely 
disappeared from the coast. „Last month enormous shoals once 
more came under shore, first ‘‘ striking land" ab the same spot 
2s in former times. The quality of the herring is exactly the 
same as it was twenty-five years ago, and the shoals were 
accompanied by numerous ‘‘ hening” whales. 

ax first and second parts of a Catalogue of the remains of 
Siwalik Vertebrata contained in the Geological Department of 
the Indian Museum, Calcutta, have been sent tous. The work 
is compiled by Mr. Richard Lydekker, who says that the 
magnificent Siwalik collection ia the Indian Museum is equalled 
only by that of the British Museum. 

AN Exhibition of Seeds will take place at Trondhjem, from 
July 4 to 10, in connection with the eighth general Ndtweglan 
Agricultural Meeting. At the same time, "lectures on the sub- 
ject will be delivered to the meeting, and a Fisheries Exhibition 
will also be held. " e 





Dr. Boas, who visited the Indian tribes of British 
Columbia in the antumn of 18869 has presented in a preliminary 
Report some of the results of his jourmey. The large wooden 
huts of these tribes, their canoes, their fishing-gear, and hunting- 
füethods hao often been described, imt D-. Boas points out 
that their haditions, religious ideas, and social organization are 
aot equally well known. The principal figure in the mythology 
of several of them is a raven, who cceated all things, not for the 
benefit of mankind, but ‘‘in order to revenge himself.” Can- 
nibalism if practised by some tribes m connexion with the 
winter dances ; and there is a K waxlutl tradition, to the effect 
that one of their ancestors descended from heaven, wearing a 
ring of red-cedar bark, and tanglt the people the cannibal 
ceremonies, These ceremonies have been adopted only in part 
by the Qomoks, who content themseives with eating ‘‘ artificial ” 
bodies, which they prepare ''by sewing cried halibut toa 
human skeleton.” Among the Txmpehian, the Tlingit, and 
the Haida, children belong to the mother’s: gens; among the 
Kwakiutl and Selish tribes they belong to the gens of the father. 
In some tribes there are as many as from fifteen to twenty 
gentes. Members of the same gens are not allowed to inter- 
marry. 

A WORK on ''Physiological Psychology," by Prof George 
T. Ladd, of Yale, will shortly be publiMed. The writer, 
according to JSciewce, maintains ‘a philosophical and psycho- 
logical stand-point, while admitting to their proper place the 
conclusions reached by physiology respecting the nature and 
functions of the nervous system." 


THE new numbers of ''Studies in Microecopical Science,” 
edited by MrhA. C. Cole, deal with defoliation, spermatozoa 
in the Invertebrata, acute parenchymatous ‘nephritis, fibrosis of 
kidney, and microbes. 


Teck erah Danhi Gorani be hold at Carls- 
ruhe to-day.. The chief papers will relate to the German Africi 
colonies, 


SHOCKS of earthquake were felt at Friedau (Carniola) on 
March 27, and at Travnik, in Bosnia, on March 31, at 3.30 a.m. 
In the night of April r there was a severe shock at Forli, in 
Italy. 

WE have received from the Johns Hopkins University a new 
number (vol iil No. 9) of the sedes of ‘Studies from the 
Biological Laboratory.” These ''Studies," Mrued from time to 
time, cdhtain most of the original scientific papers "published by 
members of the Biological Department of the University. The 
editor and associate-editor are Dr. H. Newell-Martin and Dr. 
W. K. Brooks, The present number is a paper, by Dr. J. R. 
Dugga on the infinence of alcohol on the conversion of starch 
by diastase, 

IN s statistical work which is being published, M. E. Levas- 
seur, of Paris, shows that the chsihces of living long at any 
given age are much greater now in France than they were before 
1789. Of 2000 infants (under one year) 1186 survived in 1789 ; 
1460 survive at present. In 1789, 738 persons out of 2000 
reached the age of 407 the number row iz 1110. In 1789, 
persons out of 2000 lived to the age of 75; the number now is 
360. The death-rate of France is much the sume as that of 
England, being rather superior at tome agea and inferior at 
others. 


Dr. Duperon, of Pekin, has at last published in Chinese 2 
complete work on anatomy, at which he has been working for 
some years past. - The printing was done by the press of the 
Tung- -Wên or Foreign Language College, and the whole expimse 
was borne by the Chinese Government In accordance with 
Eastern custom, the title-page of the book is written by one of 
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graphy, and there are several prefaces by some of the highest 
officials of the Empire commending the work to the study of 





' their countrymen. There are in all six volumes, two containing 


the illustrations, six hundred being plates. The latter were cut 
on blocks by native artists. Copies were ted to all the 
Ministers and other bigh officals, The epmpenion work an 
physiology is almost ready for the press, 


IN an article on ‘‘The Phylogeny of the Camelidz,"* lately 
printed in the American Naturalist extra, Mr. E. D. Cope 
points out thet the development of the camel in North America 
presents a remarkable perallel to that of the home. The 
ancestors of both lines appear together in the Wasatch or lowest 
Eocene, and the successive forms develop side by side in all H€ 
succeeding formations. Both lines died out in North America, 
and of the two, the camels only have certainly held their dwn in 
Sonth America. The history of the succession of horses in 
Europe, although not so complete as that in America, extends 
over as wide & period of time. Not so with the camels. There 
is no evidence of the existence of the camel line in the Old 
World before the late Miocene ; and so fg; as the exist- 
ing evidence goos, the New W d farnished the camel to the 
Old. 


In the American Meteorological Journal, Mr. M. W. Harring- 
ton fs giving a full and very interesting account of the Chinook 


‘winds. The ''Chinooks" are warm, dry, westerly or northerly 


winds occurring on the eastern slopes of éhe mountains of the 
north-west, beginning at any hour of the day, sd err 
from a few hours to several days. Mr. Harrington Wys thay 
may occur when a cyclone or anticyclone passes on such a 
course that the air is forced over the mountains from the western — 
to the eastern slope. They are, therefore, winds similer to the, 
“föhn” of Switzerland. In adding them (as Mr. G, M. Dawson, 
of the Geological Survey of Canada, had already done) to the 
class of winds of which the ‘‘fohn” is the type, Mr. Harring 
ton points out that he is simply adding to an already 
extensive lis, Dr. Jelinek, in 1867, called attention to the fact 
that winds on the esstern slopes of the Caucasus were of this 
character. A similar wind occurs under the lee of the Elburz 
Mountains.  Trebirond is in the lee of a high range of moun- 
tains, and has similar winds, They are common on the north 
side of the Pyrenees, and on tho south coast of the Bay of 
Biscay. . A similar wind has long been known 1n West Green- 
land, and Hoffmeyer proved, some years ago, that it is of the 
same character as the ‘‘fobn.” It has been felt as far north | 
as 824° of latitude. Mr. Scott suggests that the hot winds of 
South Africa and parts of Australia are of the same character, 
while the analogy is proved complete for the hot '"'north- 


westers " of the Canterbury Plains of New Zealand. 


THE first 4:umber of the American journal 7% Stevens 
Indiceter, in its new form as a quarterly, contains an article 
giving a glowing account of the general prosperity of the 
Stevens Institute. The advance secured is attributed mainly ' 
to the wise and energetic leadership of President Morton. 
“To him,” says the Ja@icater, ''belongmé-the honpur of 
realising, more than twenty years ago, when the Institute 
was first planned, that it would find its most useful 
work in the then almost unoccupied field of mechanical engi- 
neering, and that to this work it should confine, for o series of . 
years at least, all its resources and efforts. How well the plans 
have succeeded is borne out by the long list of graduates who 
have been sent forth into positions of honour and trust, of in- 
fluence and remuneration, by zm Institute during the last 
e twelve years.” 


Carr. GATES, of the ship Z. Schaf has reponed to the U.S. 
Hydrographic Office that on Albril 19, 1886, when he was off 


the Chinese Ministfls who Js celebraced for his beautiful calli- | Cape Hort, on & voyage from San Francisco to~ Liverpool, the 
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temperature of the water suddenly rose from 42° to 44°. Think- 
« ing that the was too close in shore, he hanled off three 
points, aed, after he had stood four hours on this course, he 
© found that the temperature had fallen to 42°. On a previous 
voyage Capt. Gateg noticed this warm belt. 
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Tax sapie namber of thé Journal of dhe Soi of 
Telegraph-Engineers and Electgicians, contains '' re- 
Determination of the Characteristics of Dynamos,” by Mr. 
Gisbert Kapp; ''Some Experiments on Secondary Cells," by 
Mr. James Swinburne; and ‘‘Some Magnetic Problems,” by e 





Commissioner Coan, of the Department of Agriculture in 
the United States, has issued a Circular relating to the so-called 
Australidh rabbit. He points out-that this animal—the commoh 
rabbit of Europe—has been very mischievous in Australia, and 
expresses his belief that its troduction into America would be 
an unnecessary and hazardous experiment. Mr. Colman is of 
opinion that Congress should pasa a law conferring upon the 
C@@mnissloner of Agriculture the power to prevent the landing 
of any animal, bird, or other pest that might be injurious to 
agiicultife ; and he cites the case of the English sparrow as an 
example of the harm that may be done by species taken without 
due considération from the Old World to the New. 

Tur Swedish Government is anxious to acquire a colony in 
Africa, and is consequently preparing an Expedition under the 
direction of Liew. A. Wester, formerly Chief of the Congo 
Station, Leopoldville At the last meeting of the Stockholm 
Soclety of Anthropology and Geography, Lieut. Wester reported 
on the subject. The Expedition may probably start next summer, 
and will be absent about a year, making Cameroon its base of 
operations, The cost will be about 160,000 kroner (8000/.). 


Mz. PAUL Bepror® ELWwELL will publish shortly, with 
Mess. Whittaker and Co., an English translation of Gaston 
Plante’s work on “ The Storage of Electrical Energy.” 


Tux eighth volume of the Journal of the Royal Horticultural 
Society, just issued, consists of a valuable Report on the effects 
of the severe frosts on vegetation during the winters of 1879-80 
and 1880-81. Tho Report has been prepared by the Rev. Geo. 
Henslow, Honorary Secretary to the Scientific Committee of 
the Royal Horticultural Society. Most of the facts were 
obtained by means of sóhednules issued in 1880 and 1881. 


A work entitled “Tho Australasian Federal Directory of 
Commerce, Trades, and Professions,” will shortly be published 
in London under the direction of Mr. J. W. F. Rogers, of Mel- 
bourne and Sydney. It hes been compiled by the assistance of 
some thousands of persons, many of them Colonial Government 
officials, and will give both in an alphabetic and a classified form 
the business addresses for over three thousand Australasian 
towns, lage and small. Reviews of the social and commercial 
development of the eight colonies of this group will appear in 
the Directory, with maps and garetteer. 

AN Ingenious system of gas-lighting by electricity has been 
introdnped by Messrs. Woodhouse and Rawson. Gas can be 
turned on, lit, and turned off from any convenignt position 
irrespective of where the gas-fittings are placed. The principle 
of attachment is Hke that of the portable electric gasdighter— 
fe, the gas is lighted by an electric spark—but the general 
arrangements are for permanent fitting. 

WE bave recefed the fifth and sixth parts of the fourth 
volume of Dr. L. Rabenhorst’s elaborate ‘‘ Kryptogamen-Flora 
von Deutschland, Oesterreich, und der Schweiz.” The subject 
dealt with is Brymes: Stegocarpe (Acrocarpe). The text is 
finely illustrated. 

THE second part of the Report for 1885 of the Chief Signel 
Officer of the United States, is a separate treatise by Prof. 
William Ferrel, entitled, ‘‘ Recent Advances in Meteorology, 
systematically arranged in the form of a Text-book, designed 
for use in the Signal Service School at Fort Meyer, and also for 
a Hand-book in the Officeeof the Chief Signal Officer." t is 
Ani otare roll ms Gf 440 eol cand s, publi by ihe 5. 
Government. 


*with 


Prof. George Forbes, Sa aoa M 
papers are also given. 

A venscanuirr mais caller of dranght and daat has been 
sent to us by Mr. T. J. Porter, the inventor. The excludereis 
made of a special composition inclosed in long, narrow strips of 
warm-coloured cloth, and moulded into a suitable form. The 
epplication of hot water enables the excluder to be formed into 
along, narrow, solid, and permanent matrix round doors apd 
windows. Mr. Porter says that it makes a practically air-tight ° 
joint, and entirely precludes the passage of draught and dust 
between doors and their casings, and windows and their casings. 


A HALIBUT weighing thirty-four pounds and measuring 41 
inches in length was captured lately in the lower Potomac, near 
Colonial Beach. It has been preserved in alcohol by the 
Smithsonian Institution, and & cast has been made and placed 
on exhibition in the U.S. National Museum. Science says this 
is the first authentic case of a halibat in fresh water. 


Tum additions to tite Zaplogical Society’s Gardens during the 
past week include a Short-talled Wallaby (Ja/matwrus brachy- 
urus) from Australia, presented by Mr. Herbert Mande; an 
American Flying Squirrel (Seiwregterus volucella) from North 
America, presented by Mr. A. R. Verschoyle ; an Egyptian 
Mastigure (Uremastix spemiges) from North Africa, presented by 
Mr. V. J. Chamberlam; a Nepal Hornbill ( nepal- 
ensis) from Nepal; a Tuberculated Iguana (/gwane ? ) 
from the West Indies, deposited; a Burchell’s Zebra (Egwms 
burchelli) from South Africa; two Adorned Ceratophrys4 Cers- 
tepkrys ernata); an Anaconda (Eunectes murinus) from South 
America, purchased; a Rhesus Monkey (Macacus rhesus), 


‘a Sambur Deer (Cervus aristotelis), two Collared Fruit-Bats 


(Cynenycteris collaris), born in the Gardeps. 





OUR ASTRONOMICAL COLUMN ° 


OzBfr oy THE Bovary STAR 14 (f) Onronis.—In the 
Monthly Netios for March, Mr. J. E. Gore elements 
Gore's reall hide be’ which 1s identical with O X 98. is 
Gore's results, , whi he ioo eo only arbre 

of perisstron passage 1959 9°05, 


-angles, whilst Sees ey ay, The 
etl of hi doer dos no pee have been eVGA 


pen jp cA OBSERVATORY. R S 
teof the U.S. Na m 
programme of work to be ued at 


of angles of 
year. “The small eq PI IC uel 
for observations of comets and of occultádana of sters by tho 


photo-hellograph of the Transit of Venus on 
pattern. 
NAMES oF Minor PLANETS. —Minor planets Nos, 263 and 
265 have been named Dresda and sa rogpeftively. 
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ASTRONQMICAL PHENOMENA FOR THE 
? WEEK 188% APRIL 17-23 


(FoR the reckoning of time the civil day, commencing at 
Greenwich moan midnight, counting the hours on to 24, 
e is here employed.) 
At Greenwich on Apri] 17 
5h. 2m.; souths, Hb pe 3393. ; sats, 18h. 57m. ; 
"à on meridian, 10° 28’ Ns: Sidereal Time at Sunset, 
gm. 
Méon (New on April ap rises, 3h. 3m. ; zouchs, 7h. 53m. ; 
sets, I2h. 49m. ; decl. on meridian, 14° 2’ S. 
Sonths 


Sun rises, 
decl. 


Planet Rises 


g 
y 
& 
8 
B 


- h. m. h mf h m. ý a 
ercury ... 29 ... IO 32 IÓ I 2 98S. 
.Vehus.. .. é 6 .. 14 5 2 20 AN. 
Mars .. .. 5 8 . 1a 7 10 6 10 45 N. 
Jupiter e e IQ II* 520 20 530 .. 1037S. 
turn. . 920 .. 1729 .. 136"... aa à36N. 
z that r: is the 
siap ee s that of precoding evening and the setting 
April b 
18 ... ar Mercury at greatest elongation from the Sun, 
27° west. 
20 .. aI Mercury in conjunctian with and o° 31’ north 
of the Moon. x 
2l .. II Jupiter in oppomtion to the Sun. 
Variabli Siam  " 
Star RA DecL 
lh m o7 h. m. 
U Cephel O 5273... 81 16 N. . Apr Ig 4 4a m 
Algol ... 3 08... 40 31 N. » 17,2045 m 
5 Libre I4 54°99... 8 4& » 20,21 3m 
n 23 4 54 m 
U Coro X I5 136.32 4N.. , 17, 5 Om 
U Ophiu 17 IO'B ... I20N.,. ,, 18 410 
and at intervals of 20 8 
W Sagittarii I 518.2935 5 . Apr. 20,22 0 M 
BLyf . . 18 45°9 ... 33 4N.— ,, 20, 0 OAS 
S Vulpecalæ I9 43'8...27 ON, » 20, m 
S Sagitte ... I9 5079 ... aN. ., 18,22 Om 
8 Cephei ... 22 25°0...57 50N. — ., 20, 4 OAL 
» 23,22 0m 
H signifies rax[mum ; se minimum. 
Meteor-Shemers 
The fhost int shower of the week is that of the Lyrids, 


April 18-20, RA. ; Decl 33°N. Other shower are as 
follows :—Very slow meteors from a radiant between Bootes and 
Virgo, R.A. 213°, Decl. 9° N. ; very swift meteofs from near 7 
Herculis, R.A. 2555 Decl. 37° N., ‘and írem Vul, ecula, R.A. 
299°, Decl. 24° N. . 





VALENCY AND RESIDUAL AFFINITY! 


L 
IN my address to the Chemical Section of the British 
et Association at Aberdeen, I specially called attention to 


the ‘‘ affinity” of elements—chlo-ne, oxygen, sulphur, 
&c.—for n ve elements; and - raugkt to show that the 
formation of so-called stolecnlar tompaxnds is ly, if not 


entirely, an outéome of this peculiarity of negative elements. I 
also ventured to suggest “tbat in electrolysing solutions, 
the friction arising from the attraction of th ions for each other 
is perhaps diminished, not by the mere mechanical interposition 
of the setra/ molecules of the solvent —m the manner suggeged 
by F. Kohlraurch—but by the actual attraction ex by 
these molecules upon the negative 10n in virtue of the affinities 
of the negative radicles.” In this e I but vaguely hinted 
ata odia od of the current theory of electrolyms which had 
occurred to me: as further consideration of the question, espe- 
cially of Ostwald’s electro-chemifal studies, has strengthened my 
views, Iam led to think that it may be justifiable to submit them 
for discusslon. 

It 1s to divide bodies into three claeses according to the 
mode in which they are acted on by an electromotive force : 
metals forming one Mask electrolytes a second, and dielectrics a 


E Revision and extension of a paper by Prot H. E. Armstrong, F RS, 
commgpicated to the Royal Séclely last year. 


s| another; and this being 


third. In making this divimon, perhaps the fact is not suffi- 
ciently borne in mind that some compounds—silver chloride, for 
example—are ger se electrolytes, while o ch as hydrogen 
chlonde and water—are tudividwally die ectrics, but behave as 
core when conjoined. On this account, it appears to me 
desirable to distinguish between— e 

(a) Metals. * 

(b) Simge electrolytes—compounds like silver chlonde which 
in the state are electrolytes. M 

(c) Pseudo - dielectrics — com ds like water, hy en 
chloride, and sulphuric acid, which behave as dielectrics when 
pure, but as electrolytes when mixed with other members of ther 
own class. Conducting mixtures of membeis of this class may 
conveniently be termed composite acct vlytes. 

(d) Dieleztncs. 

Staple El ctrelytes.—1t is undoubtedly a fact that onffa 
limited number of binary compounds are simple electrolytes ; 
and it is especially noteworthy that, with the single doubtful 
exception of liquefied ammonia, no hydiogen compound— 
whether bi or of more complex compo«itlon—car» be classed 
with the simple electrolytes, Indeed, all the simple electrolytes 
with which we are acquainted a16. either compounds, such as the 
metallic chlondes; cr mefe/ i salts—nitrates, sulphates, &c. 
Including metallic chlorides and their congeners and the cone- 
sponding oxides and hydroxide$ among salis S ding water 
as an acid, in fact—and denying the title of ml Bydrogen salts 
—to the acids, Hittorf’s pmoposition (Wied. Ann., 1878, iv., 
p. 574), ‘‘ Electrolyte Salze” may be safely upheld. But 
only some of the binary metallic salts are electrolytes : beryllium 
chloride, fo. example, belongs to the class of ‘ udo-dielec- 
tnes ” (Nilson and Petterson. Wied. dun., 1878, m., p. 565; 
Humpidge, Phil Trans., 1883, p 604) fand in the case of those 
elements which readily form two classes of salts—s5-called ows 
or salts and zc or ger-salts, the ous compounds a®ne appear 
to be electrolytes. 

Tt is highly remarkable thar whereas fused silver chlonde is 
eamly decomposed on € of a current of low electromotive 
force, hydrogen chloride 13 a ‘‘psendo-dielectne” which forms 
when coupled with the ''pseudo-diele.tric" water a readily 
conducting ‘‘compomte elecuolyte”, while meicuric chloride 
conducts with great difficulty—possibly not at all when pure 
—23ot only m the fused state, but even when coupled with 
water. No explanation of these facts tems to be afforded by 
thermo-chemical data. 

The consideration of these and other similar cases, I think, 
can bet lead to one conclusion: that electrolysabihty is con- 
ditioned both by the natme of the elements in the compound 
and its molecular structure. B 

The remarkable difference in the electrical behaviour of two 
compounds of the same element, such as stannous chlonde, in 
which the ratio of tin to chlorine atoms is as f to 2, and stannic 
chloride, in which Sn: Cl = 1: 4—4he one a simple 
electrolyte, the other a pseudo-dielectric, if Indeed it be not a 
dielectric—would appear almost to justify the conclusion that in 
the case of per-salts such as stannic chloride the metal i5, as it 
were, enveloped in a non-conducting sheath of the negative 
radicle. But whether this be so or not, 1f—as appears to be the 
case—all simple electrolytes are se/a//ic compounds, and if only 
proto-selts are electrolytes, may it not be that electric dbnduc- 
tion in sumpfe electrolytes is of the nature of ordinary metallic 
conduction, differing 
compound is decomposed as a consequence of the passage of the 
current? ~ 

This would lead to the conception of an electrolyte as being a 
metallic compound of such elements, and so constituted, that 
electric conduction may take through i£*nass in a manner 
similar to tha: in which it takes place through a mass of metal : 
in fact, through the agency of its metallic atoms. On this view, 
it is essential that the metallic atoms in the molecules comprising 
a mass of an electrolyte should be in proximity—es they pro- 
bably me in proto-salis, but not in many per-salts. The con- 
ductivity of two-metal alloys is in many cases much less than 
that of either of the contained metals : for example, the conduc- 
tivity of the alloy SnCu, 1s about one-fourth that of tin. and 
about one-thirteth that of copper. The specific conductivity of 
metals may, tnerefore, be WES dps by association with one 

the it eppeais probable that the 
specific conductivity of a metal would be still more reduced by 
assotiation with n non-metal, amd that if the metal were one of 
low spejific conductivity, it might thus practically become 
altogether deprived of conducting power: perhaps the '* excep- 


é 


m it only in the circumstance that the , 
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tional” behaviour of mercuric and beiylhum chlorides is to be 
explained by oonsiderations such as these. 
o @iscuss such questions at all satisfactorily, however, we 


require to know much more of the electrical behaviour of swre 
fused salta. It is surprising how little accurate- knowledge we 
possess on this sitbjegt. 

Composite Electrelytes.—I asume it to be admitted that 
neither water nor liquid hydrogen chloride, for example, is an 
electrotyte, although an aqueous solution of hydrogen chloride 
conducts freely, and is electrolysed by an electromotive force of 
but little more than a volt. 

The theory put forwaid by Clausius in 1857 in explanation of 
clectiolysis (cf. Clerk Maxwell's ‘‘ Elementary Treatise on Elec- 
tricity,” p. 104), has been widely accepted by physicists; but it 

to me that, on careful consideration of the evidence, and 
especially of recent exact observations on conditions of chemical 

it must be admitted, as I have elsewhere contended 
(B. A, Address), that pioof is altogether wanting of the exist- 
ence of agcondition such as is postulated by Clausius, Moreover, 
it has been shown by Hittorf that cu and silver sulphides, 
and by F. Kohlrausch that silver iodide, all undergo electrolysis 
in the sid state: the sale of the dissociation hypothesis 
would, I presume, scarcely contend that it is easily applicable to 
such cases ns fhese. It alsoedoes not appenr to afford any 
explanation of the ae change in conductivity which occus 
in solid silver iodide and sulphide as the temperature 1s raised ; 
nor of the peculiar vaiiatlon in conductivity which is observed 
on cuing sulphunc acid with water 

Again, I venture to think that the conductivity of a srixiwre 
of compounds which themselves have little or no conducting 
power is accounted foy in bat an unsatisfactory and insuficient 
manne by the hypothesis put forward by F. Fohlrausch (Preg. 
Asn, 1896, clix, p. 233); there appears to be far teo great a 
difference in the viou: of the pme compounds, water and 
hnquid hydrogen chlonde for example, and of a mixture—no 
decomposition apparently of either compound being effected by 
any electromotive force shoit of that which produces dis uptive 
discharge, alth the snunre of the two will not withstand 
an elecuiomotive force of little more than a volt. Influenced by 
these conmderations, I am led to conclude that there is no 
satisfactory evidence that the constituents of the electrolyte either 
are fee prio. to the quon of the electromotive force, or are 

iimarily set free by the effect produced by the electromotive 
o1ce upon eithe: meber separately of the composite RD A i 
but that an additional influence comes into play, viz. that of the 
one member of the composite electrolyte upon the other while 
both me under the influence of the electromotive force. This 
influence, I 1magine, is exerted by the negative radicle of the 
other member. Assummg. for example, in a solution of 
hydiogen chloiide in water the oxygen atom of the wate: 
molecule is E at the chloiine atom of the hydrogen 
chloride molecule, it when subjected to the influence of an 
elechomotive force the molecules are caused to flow past each 
other—the phenomena of electric endosmose may be held to 
afford evidence that ın composite electrolytes the molecules aie 
thus set in motion—it is concerrable that this influence, super- 
added to that of the electromotive farce upon the electrolyte, 
may ming about the disruption of the molecule and conduction : 
in short, that a state may be induced such as Clausius considers 
1s the state prior to the action of the electromotive force. 

A e amount of most valuable information on the con- 
néxion of dilution and electrical conduction 1n aqueous solutions 
has been recently published by Airhenius, Bouty, F. Kohlrausch, 
and Ostwald. In his most recent paper, Ostwald (Yournal 
Sur pragiische Cherie, 1885, xol, p. 300) has given the results 
of his determinations of the smofeciJar conductivity ın the case 
of no less than about 120 different acids; and it appears to me 
that many—indeed all—of his obseivations afford most distinct 
evidence in favour of the view I have expiessed above. The 
general result of his investigation is that the molecular conduc- 
tivity increases with dilution: in other words, that the dissolved 
substance exercises a greater specific effect, finally attaining a 
maiimum ; it then diminishes, but he believes tlis to be due to 
impuiities in the water, especially to neutralisation of the acid 
by traces of ammonium car e. The maximum, he appears 
to think, would be the same fer all acids if the dilution could 
only be pushed far enough: in the case of monobasic acids it is 
about 90 (arbitrary units)* it istrrice this in the case of dibasic, 
thrice in the case of tribasic, and so on. 

I will quote first his results in the case of solutions bf hydro- 
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chloride, bromide, iodide, fluoride, and silifon fluoride vis 

volume in litres which contains a weight in grammes coire- 
spondmg to the formula of the dissolved substanct—36'4 
grammes of hydrogen chloride, for example. 


v HCl  HBr HI HF H,SiF, 
2. 99. 8074. B04... . 47 81 

4 Wes 2 : 294 .. 832 ... d 5 7°29 

.. 83:6 ... 854 .. 9... '59 . 2 20 
16... 85:4 ... 866. is .. IOo'00 ... 67°08 

.. 810 .. 859 .. 876 .. 1314 .. Jae 

& ae Cee ee ee ee 

128 .. 8877 89'4 ... Bg4 .. 23 11 . ne 
256 .. 89a ... 896, ... 8973 .. 3030. 3°39 
512 . 896 . 897... 897 . 3911 . g9r'6a 

1024 .. 89'5 .. 205 2. 89°3 ... 49°49 .. 109'5 e 
2045 M" 2d vs 9 ... 890 ... 59°56 144'0 
400 sea . 876... 878... io . Ig 
IQ3 Lu u Cose 9». ey) ARS en. c9 3220.0 
16 i .. 2586 
3a n 2'6 


It wil be observed that hydrogen chloride, bromide, and 
iodide practically behave alike; the numbers ior the chlonde 
are, however, slightly lower than those for the bromide and 
iodide, the maximum is not reached quite so soon in the 
case of the chlonde. Hydrogen fluoride is altogether different ; 
its molecular conductivity is exceedingly low to begin with, and 
is considerably beloty the maximum even when v = 4096. But 
I would call special attention to the numbers for hydrogen 
silicon fluoride, which 1s commonly regarfied as a dibasic acid : 
at first, as Ostwald says, it behaves as a monobasic acid of 
moderate odic acid, for example; but the maximum 
for monobasic acids being exceeded, the molecular conductivity 
increases more and more rapidly, ulumately ex the treble 
value, 270. It must be supposed that ıt undergoes decompon- 
tion in accordance with the equation— es 


H,SiF, + 2H,O = SiO, + 6HF. 


The noteworthy point is the large excess of water required to 
initiate this 4 "n when v — (oie cree: contains less than 
I per cent. H,8iF,, and at this point, according to Ostwald, 
decomposition probably begins ; but that it is far from compete 
even when a very much laiger excess 1$ present is evident from 
the fact that the maximum when v = 32,768 is 282 and not 
above 400. : 

Now it 1s well known that hydrogen chloride, bromide, and 
iodide are, practicaly speaking, perfect under ordinary 
circumstences : in other woids, masses of these gases would 
manl? consist of molecules such as ere represented by the 
formule H Ch HBr, and HI. It has been proved, however, by 
Mallet, that h fluoride at temperatures near to its boiling- 
point mainly çp of molecules of the formula H4F,. In the 
aqueous solution the molecules would be brought more closely 
together, and therefore it is probable that, even in the case of 
hydrogen chloride, bromide, and iodide, a p proportion of 
more complex molecules would result: the relabvely high boil- 
ing- of h: fluoride (19°°4) renders ıt probable that in 
the liquid state compound would at least paitially conet. of 
molecules more complex even than is represented by the formula 
HjF, Onthe h esis put forward in this paper, the influence 
exercised by the one member of the composite electrolyte upon 
the other member during olysis is at all events 
exercised by their respective negative radicles, and the extent of 
the influence thus mutually exerted by these mdicles would 
depend on the extent to which they are still possessed of " residual 
affinity.” If the hydrogen chloride, bromide, and iodide are’ 
pX&seut chiefly as simple molecules, they should exert, ad initio, 
almost the full effect which they are capable of exerting ; and the 
chief effect of dilution to decom the more complex 
molecules, conductivity should increase to bat a alight extent if 
the extent to which simplification can take place be but small. 
On the other hand, if owing tosthe formation of molecular aggre- 
gates the residual affinity be more or less exhausted, the initial 
conduchmty will be low, and it will increase on dilution only in 
proportion as these become broken up. 

Iteappears to me that the behaviour of the four hydrides under 
discussion is absolutely in accordance with these requirements of 
the 2d ae Evidence of the same kind is afforded by all of 
Ostwald's results. 

The behaviour of solutions of neutzal metaflic salts on dilation 
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is verp similar to that of acids ; aburdam proof cf this is afforded 
especially by F. Kohlrausch's r&fimed measurements, of which an 


accoun? has recently been ished ( Wied. Ann., I xxvi, p. 
162), I venture to think above 
Ree eee ery to salte; and als> that the low molo- 


than hydrogen for negative radicles ? if this be granted, we have 
lanetion of the fact that metallic salts are mostly 
fixed solids, fow of which are more then moderately soluble 

e many are Tay ey soluble or msoluble, 


Fieras ho corresponding ad ars mos-ly volatile and readily 

soluble in water, if not e wRh it in all proportions. The 

RT thie negatio radic a i 

ith metals than with hydrogen, 

more prone to unite together to form complex 
es, . 

i NE etic wio hasad te oett behaviour of solu- 


~ tions of a number of salts, attribu-es the observed in 
molecular ity on dilntion—as I have done—to mole- 


E 
8 
8 
B 


My esis would also account for the increase in con- 
ee ee ee It 
as temperature rises the influence which idual 
molecules exert upon each other would be lessened ; bat, on the 


ee ee es 


change of cond with temperature in “ths case of sub- 
stances whose ees i 


dilution in comparison with allied compounds which exhibit only 


x 
all neutral salts, “‘der Einfluss der Temperatur auf das Leitungs- 


vermogen mit wachsender Verd sich e en 
nahert, die zwischen Gránzen ;" and the experiments 
of F. Kohlrausch and Idt on i of sulphuric acid 
(tdid., 1869, cxxxviiL, p. 286) show that the resistance dimini 


they can be 


He Aaa es the one member of the com: 
po pone npon e other is.but slight, i, may happen 
that eect of temperature $m dintinishhe thivindcen ee oat 
outweigh that due to molecular simplification, and that, in con- 

conductivity will diminish with tise of temperature ; a 
mixture of alcohol and ether would appear to furnish an example 
of this kind: according to Pfelffer’s recent observations ( Wired. 
Ang, 1886, xxvi., p. 216), such a mixture behaves as a metallic 
conductor of ce. 

The increase fa conductivity of graphite and 


cordance with hypothesis: it' does not appear to me that- 
ly interpreted in terms of the dissoSiation 
^ e 


retort carbon 
on heating, and the effect of on,ths concucttvity of (? im ) 
selenium and seme other (Shelford Bidwell, Bays. 


Soc. Proc.,‘pp. 122, 256), appear to me to be alsa explicable on 
the assumpton.that m all these cases we are dealing with 
composite electrolytes. ' - 
If any further prowf be needed af an intimate connexion 
between molecular. composition and electrolytic condncfionflit 
is most conclusively afforded, I think, the observations of 
W. Kohlrausch.on chloride, bromide, and iodide of silver ( Wied. 
Ann., 1882, xvib, p. 642): In the fured state, these com 
are better conductors than the pein ere ing mixture 
[rode len water, whieh of all liquids is the con- 
uctor at inary. temperatures, but when the change from the 
fused to the'íéolid state sets in the- resistance of both silver 
chloride and bromide suddenly increases. No such takes 
place, however, in the case of silver iodide. This i e Toses 
at 557° according toRodwell, but at abou: 540° according to 
Ko ; its electrical resistance increases only gradually 
after it has become solid, and 1emains almost a linear function 
of the temperaturddaring an interval of 400”, until suddenly at 


Dear 150° it increases enormously, this change taking place at 
the moment when, according to Rodwell ( eTrans., 1882, 
P. 1153), it passes from the transparent? plastic, amékphous 
solid to the ine state, the volume increasing 
considerably. Kohlransch hes proved most conclusively that 
the solid iodide may undergo electrolysis. , It*would seem that 
almost i after solidification in the case of silver 
chloride and cally the whole mass consists of 
ompa aggreguion so constituted as to be bad 

uctors, that such aggregates are formed much less 
readily by silver iodide. 

(To be continued.) 





THE MAZAPIL METEORIC IRON} 


AMONG the number of meteoric irons which hawe been 

eight? are recorded as ha ‘been seen 
to fall. It is my ege ta be able to add a ninth fell to this 
short list, and one which may prove to be of exceptions] scientific 
importance. This mass of meteoric iron I received in August 
last asa from my friend, Prof. José A. y Bonilla, Director 


of the A DATI ADU Monon, He 
stafed that it was seen is fall at t 9 p.m. of November 27, 


1885, during the periodical star-shower of the *''Bielids." 
Such is the unique interest of this meteorite, as shawn by its 
history, that I have delayed announcing it until the evidence of 


its had been substantiated as thoroughly as possible. 

The general freshness of surface, which shoe yery Denny 
the flow of the melted crust; the presence of un 7 iuge 
nodules of a very compact graphite ; thes very slight superfi 
oxidation, and its dimnmilanty to other meteorites of the region, 


are all interesting features of this iron, and serve to cenfirm the 


nally across the mass In its thickest part it 
measures about 60 millimetres. It could be described as a fiat 


(seo Fig. 1): 

The evidence of the fall is set forth in the following-com- 
munication from Prof. Bonilla. » : 
` (Translation’.—‘‘It is with greet pleasure that I send to you 
the uranolite which fell near Mazapil, during the night of 
November 27, 1885. That you may the better dppreciate 
great scientific interest which this uranolite possesses, I 
maie tai evrything points io, the belief ee to 
fragment of the comet of Biela-Gambart, lost since 1852. I 
here you the history of this celestial wanderer. 
December 27(1885) I received, to my great ker 
Eulogio Mijares, who lives on the Conception R 13 kilo- 
metres to the east of the town of & uranolite, which he 
saw fall hom -he heavens, at nine o'clock on the evening of 
November 27, 1885. The fall, simply related, he as 
follows, in his own words :— 

“*Tt was about nine in the ing when I went to the corral 
to feed certain horses, when sud Sa hot eg pinagod 
noise, exactly as tho virage | red-hot was being p 
into cold as har inei teste y there followed a somew. 
loud thud. At once the corral was covered with a phos- 
phorescent ligh- and ed in the air were small 
sparks as though from a rocket. I had not recovered from my 
surprise when I saw this luminous air disa and there re- 
mained on the ground only such a light as is made when a match 
is rubbed. A number of people from the nefghbouring houses 
came running toward me and they assisted me to quiet the horses 
which had become very much excited. We all asked each other 
what could be the matter, and we were afraid to walk in the 
corral for fear of getting burned. When, in a few moments, we 
had recovered from our surprise, we saw the phosphorescent 
light disappear, little by little, and when we had brought lights 
to look for the cause, we found a hole in the ground and in it a 
bell of fire. We retired to a distance, fearing it would explode 


1 From the karch number of the American Journal ef Science, vol 
Dickson Co., Tam , August 


J : 847, Tabarz, Saxony, October 18, 
Afnca, m i82, Ni Arabis, spring of 1864: 


by L Fletcher, p. 42. 
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and harm us. Pong: to the sky we saw from time to time 
exhalations or stars, w. ien went out, but without noise. 
We 1etufned after a little and found ın the hole a hot stone, 
which we could barely handle, which on the next day we saw 
looked like a piecą of {ron ; all night it rained stars, but we saw 
none fall to the groung as they seemed to be extinguished while 
still very high oP 
** The above is the simple recital of the ranchman, and the 

uranolitf which fell ıs the one I send to you. From the 
numerous questions I have asked Sr Mijares, I am convinced 
that there was no explosion or breaking up on falling. Otheis 
who saw the phospho &c., were Luz Sifuentes, Pascual 
Saeux, el Martinez, Justo Lopez, and some whose names I 
have not obtained. U visiting the place of the fall I was 

to examine the earth in and around the hole, and by 
careful search and the earth I found a few small bits of 
iron, which must have become detached from the uranolite when 
it penetrated the earth. 

e 





* The hole was 30 centimetres deep. Probably theelight 
which was seen came from the@volatihsation of the surface of 
the celestial body due to the high temperat acquifed by 
friction with the atmosphere, and of this tilised matter falling 
to the earth as an incandescent powder.” " 

The above communication was followed by an account 
of the observation of the Biela meteors at Hac ore 
Bonilla and his assistants, (Seo Annals N.Y. A Sci 
1887. * 

Te lócality of the fall is situated in latitude 24? 35 N. 
and in longitude 101° 56’ 45" West of Greenwich. © 

That no explosion was heard when this iron fell, is paralleled 
by the account of the fall of the fifty-six pound nerolite near 
Wold C Yorkshire, Phgland, on December 13, 1795. 
“Ths stone fell within ro yards of where a labourer wos, at 
work. No thunder, li or luminous meteor accompanied 
the fall ; but in two of the adjacent the sounds were so 


distinct of something passing through the air towards {Wold 


Frg. 1.—Marapil Meteoric Iron. Welght ro Ibe. 4102. troy (} natural eure.) 


Cottage that several people went to see if an 
had happened to the house or the grounds’ 
Introduction to the Erud of Meteorites,” Con- 
the aerolites which fell at 11.50 a m., on e 28, 1876, 
at Stalldalen, in Sweden, *' it is remarkable that no meteor was 
visible at the place vrhere the stones fell, though it was seen over 
nearly al Sweden 
The surface of the Marapil iron is of interest. The 
deeply owe deus depressions entirely cover the mass (see Fig. 1). 
-A black crust coats the surface, and exhibits well the stria 
of flow, as seen on meteorites whose fall has been observed. In 
eleven places nodules of hite are noticed ing from the 
surface (the engraving ws some of these), one of them is 
nearly an inch in diameter. The graphite is very hard and 
apparently amorphous ; troilite and schreibersite were noticed 
on a section cut off for analysis and for the development of the 
figures of Widmanstatten, The exystalline structure (see Fig. 2). 
is well shown in the engraving [ive ) which is of natural 
mire. The lines are so t autlar to that of the Rowton 
iron in their width and and are very unlike the 
known Mexican irons from Toluca, &c. Š 
In its surface and general flatness the mass bears a remarkable 


extraordinary 
etcher, 


dii ph oes 


ee e 
resemblance to the Hraschina, iron! which^fell May 26, 
1751. In it» welght it is nearly like the irons of Rowton 





° Fro a—Section of Mampi Metrorle Iron (natural dre. € 


g Ibs.), Charlotte (9j lbs.), Victoria. Weit (6 Tba. 6 ozs.), and 
olla (93 Ibe.), which were all seen to fi 
Meise 


zur Geschichte und Kenntnims fReteodischer Stein-und 
Dr. Cari von Schreibers, Wien, 1820, plate vill, œ 
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MreJ. B. Maékintosh hes kindly analysed a small fragment 
with the follo results, wick, for camparison with other 
irons seen to fall, I have placed in tabular form :— 














Maral. Rowton Charlotte. Estherville.” 
Fhght Santh Smith. 
Iron. .$*.... 91°260 gras g1'15 92'0co 
Nickel. 7:845 8*5 805 7'100 
Cobalt 0'653 o'37I 0'72 o 690 
Phosphorus 0'300 EE 0°06 O'1Ia 
s - 100°058 — I007203 39°98 99 902 


Carbon is distributed all through -he iran between the crystal- 
line plates, and it is noteworthy thar ths element was obse ved 
with the as present, the ‘ Bielida" of November 


27, ¢885. Chlorine is also present and shows itself by a slight’ 


superficial deliquescence. Of this latter I will state that mot 
of the surface oxidation of the ferrous chloride has occurred since 
August last, As yet no tests have been made vo ascertain the 
amount of occluded gases, or to analyse the graphite nodules, 
and it is probable that this ht only lead to results similar to 
those already obtamed. Over the mass, wkere the crust has been 
accidentally removed, the lines of crystallisation (Widmanstatten 
figures) can readily be traced without stchmg the surface. The 
asion due to impact was very aligat. 

In conclusion, we cannot, from the very circumstantias} account 
of the fall, and the corroborative eviderce of the ron itself, 
which in several particulars contains heretafore unrecorded ob- 
servances, decline to 1ecelivo this meteomte z9 the ninth recorded 
fall of an iron mass to the earth ; an1 perkaps at another period 
of the November '' Bielids ” this fall will >e confirmed in all its 
ireratig details, The mterest cornected with this meteorite, 
because o 


its beautifully marked and fresh surface, is enhanced 
by the concurrence of time of its fall with the shower of the 
Biela meteors, 
I wish to 


ress here nty deep obligation to Prof. Bonilla for 
the int data conceini i hasr and for the gift of 
the meteorite itrelf, and to . Mackintosh also for his kind 
interest in making the chemical i 

d i WVILLIAN EARL HIDDEN 
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SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, March 24.—''On Ellipsoidal Current 
Sheets." By Honce Lamb, ALA, F.R.S 

eta of the inductior of electric currents in an 
ellipso sheet of conducting matter wkose conductivity per 
unit area varies as the jcular from the centre gn the 

t plane, or (say) in a thin shell of uniform material 
bounded by similar and coaxial ellipsoids. ‘The method 
followed is to determine in the first instnncg the normal types 
of free currents. . 

When the normal types and their istencies have been 
found, it 1s an easy matter to find the currens induced by 
given varying electromotive forces. Supposing that we have 
an external magnetic tem whose potendal varies as e“, 
we can determine a fictitious distribution of current over the 
Ahep«rhich shall produce the sawe field m the mterior. If 
€ denote the current-functlon for that par: of the distribution 
which is of any specified normal type, ò that of the induced 
currents of this type, it is shown that 


where 7 is the co onding persistency of free currents. ‘When 
fr is very great this becomes 

$--—6, a 
1n accordance with a well-known principle. 

This method can be applied to find the currents induced by 
rotation of the shell in a constent field, it being known from 
Maxwell ‘‘Electricity,” $ 600, that the induced currents are 
the same if we suppose the conductor to be fixed, and the field 
to rotate in the opposite direction. When the conductor is sym- 
metrical above the axis of rotation, :he carrent-fonction of any 
normal type contains as a factor cos se or sin sw, where w is the 
arimuth, and s ts integral (or zero), When we apply Maxwell’s 
artifice, the re ree. time-factor is e, where 2 u the 
angular velocity of the rotation; ard we ensily find that the 


. * Fell May zo kd and contained embedded ncdules of nickeliferous 
mop surfoon. by 


e 
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system of induced currents of any normal 





em o is fixed in space, 
but is displaced relatively to the field thi an angle, : 

I are tan pir 

s 


in arimuth, in the direction of the rotation., e 


In the most important normal types “the distribution of 
current over the EE is one which has been indicated by 
Maxwell (“ Electricity," $ 675) as giving a uniform magnetic 
field throughout the interior. 

In the higher types the current-function @ is a Lamé's func- 
tion, degenerating mto a spherical harmonic when two of the 
axes of the ellipsoidal shell are equal. Of the ial forms 
which the conductor may assume, the most int is that in 
which the third axís (that of symmetry) is infinitesimal, so tig 
we have practically a cicular disk, whose resistance p’ varies 
according to the law 

À P =p Nirah ' 


where p,' is the conductivity at the centre, a is the radips, and r 
denotes the distance of «ny point fiom the centre. In the most 
perrtent type ` 

ra 

This result :s of some inteiestens showing tHfft the electrical 
time-constant for a disk of sori/ersw resistance pẹ must at all 
events be considerably less than 493 afp? 

The problem of induced currents is then discussed, more’ 
particularly in the case of a circular disk, of the kind indicated, 
rotating in any constant magnetic field. - In view of the physical 
interest -ng to the question, it would be interesting to have 
a solution for the case of a sm/orm disk wbut in the absence of 
this, the solution for the more special kind of disk here considered 
may not be uninstructive. ze 19 

m the most important types of induced cunents, the magnetic 
potential O due to the field cc zs, so that the lines of force at the 
disk are normal to it, but the direction of the force is reversed 
as we cross the axis of s. The current-function relatively to 
axes displaced through the proper angle » in the direction of 


rotation, varies as 
»N {i-re}. 
In the next type O œ xx? - 53), and the current-functlon, rela- 
tively to displaced axes as before, varies & xy VI- r/o, 


" Note toa Memoir on the Theory of Mathematical Form” 
(Phil. Trans, 1886, vol. cavil. p. 1. By A. B. Kempe, M.A., 
F.R.S. 

The object of this note is to make some alight but important 
amendments of certain sections of the original memoir (viz. secs. 
5, 7; 73 to 77, and 167), relating to the definition and use of 
what the author terms '' aspects " of collections of thi An 
“aspect” of a collection of sz thi is that which is under 
conmderation when to each individ thing of the collection we 
mentally affix & distinctive degree of prominence or other mark. 
These # marks may be regarded as interch le with each 
other, and we thus get |» aspects of the collection, of which 
some are undistinguishable from each other. If the int es 
nding to 2 complete system of undistinguishable aspects of 
the ectiongare given we know the '' form " of the collection. 


March 31.—‘‘ On Clausius’s Characteristic Equation for Sub- 
stances applied to Messrs. Ramsay and Young’s ents on 





Alcohol.” By Prof Fitzgerald, Trinity College, Dublin. ° 
This paper is an in on of how far Clansius’s equation 
P I I 
Rr v-a O( + Bye" . 


represents accurately Messrs. Ramsay and Young's experimental 
results. It is shown that, considermg the enormous e of 
values to be represented, it represents the results reminkahly 
accurately, except that from the volume of the liquid, where 
alone the value of a is of much consequence, it follows that a is 
not constant, but 1s a fanction of both the temperature and 
pressure 
The paper contains a short discussion of the geometrical forms 
of the curves—a paiticular case of which is represented by this 
*equation, *. 
T | find by methods similar to those employed by Lori Rayleigh for the 
determination of various acoustical tanta, thar Gunes 
1 


radius and the thickness conjointly. " 


ê 


Ņ stance near the 


e 
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It concludes with & hope that the velocity of sound in a sub- 


gua point may be investigated, in order that 
we mzyenow the twe specific heats under these exceptional 


clicamstances. 


Physical Society, March 26.—Prof Balfour Stewart, 
President, in the ir.—The following paper was read :—On 
the pioduction, preparation, and propeities of the finest fibres, 
by Mr. C. V. Boys. The inquiry into the production and pro- 

rhes of fibies was suggested by the experiments of Mewrs. 
Pabaon and Gregory on the tenacity of s glass, described 
before the Society on February 12, end the necesmty of using 
such fibies in ents on which Prof. Rucker and the 
author are The various methods of producing organic 
fibres such as alk, cobweb, &c., and the mineral fibres, volcanic 
gm slag wool, and spun glass, were referred to, and experi- 
ments shown in which masses of fibres of -wax or Canada 
balsam were produced by electrifying the melted substance. In 
Producing very fine glass fibres, the author finds it best to use 
very guanüties at high temperatures, and the velocity of 
separation should be as great as possible. The oxyhydrogen 
jet is used to attain the high temperature, and several methods 
of obtal a great velocity have been devised. The best 
1esults obtained are given by a crossbow and straw airow, to 
the tail of whichea thin of, the substance to be drawn is 
cemented. Pine is used for the bow. because the ratio of its 
elasticity ito its density (on which the velocity attainable 
depends) is great. The free end of the rod is held between the 
fingers, and when the middle part has been heated to the required 
tem the sting of the crom-bow is suddenly released, 
thus projecting the arrow with great velocity and dra out & 
long fine fibre. By thig means fibres of glass less than 1/10,005 
aris uch in diameter Nn Dé made e anthor has also ex- 
dei on many minerals, such as quartz, sapphire, ruby, 

fel , fluor-spar, augite, emerald, &c., with more or 

ess success. Ruby, sapphire, ani fluor-spar cannot well be 
drawn into fibres by this process, but quartz, augite, and feld- 
spar give very satisfactory results. Garnet, when treated at low 
temperatures, ylelds fibres ee the most beantifal colours. 
Some very int results have obtained with quartz, 
from which fibres less than 1/100,000 of an inch in diameter 
have been obtained. It cannot be drawn directly from the 
crystal, but has to be slowly heated, fused, and cast in a thin 
rod, which 10d is attach to the arrow as previously described. 
Quartz fibe exhibits remarkable properties, as it seems to be 
free from torsional fatigue, so evident in glass and metallic 
fibies, end on this account is most valuable for instruments 
Tequuing torsional control The tenacity of such fibres is about 
a tons on the square inch. In the ents on the fatigue 
of fibres great difficulty was expen in obtaining a cement 
magnetically neutral, and sealing-wax was found the most swt- 
able. An experiment was peiformed illustrating the fatigue of 
lass fibres under torsion, and diagrams exhibited showing that 

e effect of annealing them is to reduce the sub-permanent 
deformation to about 1/ro its original amount similar 
conditions, Annealing quartz fibies does not improve their 
tornonal properties, and renders them rotten. Besides the use 
of quartz for torsional measurements, the euthor believes that 
quartz shermometers would be free from the e of zero so 
ann in glass ones. He exhibited an annealedeglass spiral 


ca io o me e a millionth of a. graig aa , and 
also a diffraction ing made by p the fine fibres side by 


side in the of a fine screws. so made give 
banded spectra of white light. The anthor ed that his 
paper was so incomplete, but thought the results y obtained 


would be of int to the Society. Prof W. G. Adams con- 
giatulated the author on his most interestmg er, and con- 
sidered the 1esults to be of great importance. He believed the 
bended spectra exhibited by the grating wero probably due to 
internal reflection within the fibres. . Cunyngham asked 
whether the glass mirror used in the torsional experiments was 
magnetic, to which the author replied that this was probable, 


- but even this assumption did not explain all the peculiarities 


observed.—A paper by Prof. Pickering was postponed till the 
next meeting, on April 23. 
EDINBURGH 

Scottish Meteorological Society, March 30. —Half-Y early 
Meeting.—Mr. John Murgay in the chair.—It was reported 
that four new stations had been fecently added, viz, Aberfour, 
Oban, and Alsa C and Oxcar Lighthouses ; and an 
ment had been ent into with the Meteorological Council by 

e 
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which daily observations of tem and r£mfall are ians- 
mitted for the Weekly Weather Report issued by the Council for 
tural and sanitary purposes from the Society's statiens at 
Glencarron, Fort Augustus, Braemar, Ochtertyie, March- 
mont, and Glenlee. Mems R. M. Smith, John Murray, and 
J. Y. Buchanan were re-elected members of the CounMl The 
work of collecting and discussing the sea temperatures round 
the Scottish coast, for which a grant of 50/. has been obtained 
from the Government Grant Gommittee, has been transferred to 
Mr. H N. Dickson The report from the Council enters some- 
what in detail into the physical and biological work oamed én 
at the Scottish Marine diano . Su trips have been made since 
I2 by the Medusa in the Firth of Clyde and connected 
m i d which o'servateons of sea tem were 
taken at depths from the surface to the bottom, special 
attention being irected to the further investigation of the 
remarkable and unexpected distribution of temperature occurring 
in this part of the ocean at cextain seasons, as disclosed durmg 
previous trips of the Medusa, D ing was also vigorously 
prosecuted, aud all the specimens obtained have been determined, 
their anatomy investigated, and the results prepared for pub- 
lication by the staff of the Scottish Marme Station. bis 
Station continues to be largely taken advantage of by biologists, 
for whom tables are provided in the laboratory free of charge, 
for prosecuting their zoological researches. As regards the 
Nevis Observatory, 1t was reported that the subscriptions raised 
since the commencement of the present for clearing off the 
debt and founding a Ipw-level station of the first order at Fort 
William now amounted t8 822/., thus bringing up the amount 
contributed by the public mnce the ex ablatnent of the 
Observatory in 1883 to nearly 8000/.—An address was then 
delivered by the Hon. Ralph Abercromby, at the request of the 
Council, on modern developments of cloud knowledge, with 
lime-light illustrations of clouds from all parts of the world. It 
was shown that clouds weie everywhere the same, and that the 
different forms of clouds which he had exhibited from ak regions 
of the globe could be seen in Scotland. A modification of the 
1esent classification of clouds which has been proposed by Prof. 
Hildebrandsson, of U and himself, was explaineq and 
illustrated. He then dealt successively with the structure of 
clouds and their helght, the atmospheric conditions concerned in 
the formation of the different kinds of clouds, the remarkable 
results to which clond-motions led as regards the nature of 
cyclones and anticyclones, the forecasting value of clouds, and 
finally the necessity of attending, m all efforts to interpret the 


Indications of cl not merely to their forms, but also to their 
In moving a vote of thanks to the lecturer, 
Prof. C took occasion to refer to the beauty of the 


t 
photogi shown by the lime-light, mhich 
appreciated bye large and influential audience. 

e PARIS 

Academy of Sciences, April 4.—M. Janssen, President, 
in the chair. —Researches on certain omena connected with 
the aberration of light, by M. Fireau. The paper deals chiefly 
with the nature of the phenomena that may be produced m the 
reflection of & pencil of light on the surface of a mirror, assum- 
this mirror to be endowed with a velocity com le to that 
of light.—Stroboscopic method for comparing the duratidHffbf 
vibration of two dia or that of the gaoi aeon. n two 
pendulums, by M. Lippmann. A description is given of a veiy 
accurate process of making these Bons an derived from the 
stroboscopic method. —On the central calm ın cyclonic storms, by 

M. H. Faye. This central stillness ıs found to be present in 


tropical cyclones, poen even beyond the 50° latitude, but 
becoming modified according as the storm approaches the 
Polg without 


y 

ever disappearing altogether. —On various 

efie of irritation in the throat, and especially on loss of 
sensibility and sudden death, by M. Brown-Séquard. 
Numerous experiments tend to show that the skm of the 
throat possesses, like the larynx, but to a less degree, the 
power of arresting sensibility ; also that the larynx, the trachea, 
and also, perhaps, the cuticld covering them, possess the 
power of death under a mechanical irritation in the 
same way as the rachidian bolb.—On the seismic pheno- 
mene pf February 1887, by M. Ch. V. . À paniei 
Vs suggested between these disturbances ang atmospheric, elec- 
ions so often 

simultaneously.—Rectificahon of t, unicursal, 


tric, and magnetic phenomena and volcanic» 
circular cubics by means of the elliptical integrals, by M. G. de 
Longchamps. In supplement to hif recent note, the agthor 


were highly 





portan 
may pe rectified by means of the elliptical integrals.—On the 
voltalc arc, by M. G. Maneuvrier. A new 

means of which the voltaic arc may be excited without pre- 
ous cogtact of the two electrodes.—1 aw of distribution of the 
rays and bends common to several spectra of bands, by M. 
Deslandres. Ha already shown that the raye com 
the same bend may be divided into 2 series of identical rays, 
such that in each series the in between ane ray and the 
following run pretty well ın arithmetical progression, the 
author Mere extends this simple law of distribution to the 
bands of the same spectrum of bands, indicating an analogy 
with the law of succession of sounds in a solid bod .—Fatal 
accidents in electric workshops? by M. A. d' Some 
remarks are ted on the ecauses of these accidents, 
on their physiológical effects, and on the means of pre- 
ven them.— tative analyms of vanadic acid, by 
M. A. Ditte. It is shown that by observing cértain precau- 
tions the method indicated by Berrelius, based on the insolu- 
bility of the vanadate of ammonia in sal ammoniac may be 

ed to the analysis of vanadium in the form of vanadic acid 
with sati results. —On some ammontiacal combinations of 
the sulphate and nitrate of cadmium, by M. G. André, Some 
details are gtven for the 


bru er ay rl ag cie 
mineral ores, by M. L. L'Hóte. e method 
involves two operations: the extraction of the vanadium in the 
form of vanadic solition, and its analysis by means of titrated 
liquors, or by .—On the ation of the 1- 
amines and iso-amy. es, by M. The o - 
tions recently made by the or on the isobutylamines are here 
extended to the amines derived from various alcohols.—On the 
iCal ese ee i avon gear Me e 

pas? ‘This power is shown to depend on three factors: the 
quality and abundance of nourishment f temperature ; and the 
Biological adaptation of each species from the almentary stand- 
pointt—Results obtained by the ive inoculation of- the 
attenuated virus of yellow fever at Rio de Janeiro, by MM. 
Domingos Freire, Paul Gibier, and C. Rebourgeon. Of the 
1675 cases terminating fatally between January 1885 and Sep- 
tember 1886, only 8 had been and these at a time 
when tho treatment was still im understood. In i 
the mortality is now 1 per fooo for the vaccinated, Iper 
100 for all others. 

* BERLIN 


Physiological Society, March z5.—Profí. du Hph-Rey- 
mond, President, ín.the chair.—Prof. Falk ke on the in- 
fluence of extremes of tem on the colour of blood. In 
persons either burnt or frozen to death the post-mortem patches 
present a i bright red colour. The speaker has found, 
as the 1esult of an experimental investigation, that temperatures 
of o° C., and below, lead to the colour of the blood becoming 
bright red by causing the oxygen of the air to be more readily 
BLA and mare stably retained the corpuscles than is the case 

ordinary pue: If, however, the blood has stood 
esed to the until putrefactive changes hare set in, in this 
case the action of cold no longer makes the blood brighter in 
colour. Other experiments have shown thst in killed, 
by low tem the blood is bright red, not only in the 

but also in the heart and vessels, Also in 


Reman beings froen fo death ie U even in the heart is, 


sometimes o to be red, although in most cases 
only the blood of the pen parts this appearance ; 
bably death has from oniy, im cases rne 
Pig the frst of these two a —The i a 
redericq, of Louvain, on Traube- 


of curves :—(1) Curves of the first order, which are caused 
2) Curves of the second order, whi 


ee and are synchronous 





e 
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to the above-mentioned third order of curves. 
Prof. Fredericq, however, regards this as an ingorrect view ; he 4 
regards them as belonging to the secorti order, corresponding 
to and produced by the respiratory movements. —Dr. Wurster : 
stated that he has treated the caseine-like substance (see NATURE, 
vol. xxxv. 455) obtained by the adqjtich of hydrogen-per- 
oxide to-white of eggs with ammonia, and finds that a por 
tion of this substance is thereby dissolved. Another portion, 
however, is converted into a ropy mass, which on being dried 
yields a horny substance, with a very marked affinity for colour- 
Ing matters, and which exhibits nearly all the characteristics of 
horn. He has further found that these two bodies undergo no 
chango by the action of nitrite o£ soda on the wbite of ega 
By the addition of lactic or acetio acid he has obtained & y 

to thgsssir : 
& black colora- 
of . 





the same 
tlon.— Prof. 
experiments which he has made in conjunction 


days. The results of the in 
pletely pat together, but will be communicat 
sitting of the Physiological Society. 
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GOEBEDS OUTLINES OF THE CLASSIFICA- 
. c TION OF PLANTS 
Owthnes of Classification amd Special Morphology of 

Plants. By Dr. K. Goebel. A New Edition of Sachs's 

* Text-book of Botany,” Book II. Authorised English 

Translation by Henry E. F. Garnsey, M.A. Revised 
"by Prof. I. Bayley Balfour, M.A., M.D., F.R.S. 

(Oxford : Clarendon Press, 1887.) 

JA BE botanists who have been familiar, since 1882, 

With the original of this admirable work, will wel- 
come the present translation, while it will be of even 
greater value to the large class of students who were 
unable to make use of . German edition. The full 
importance of Prof. Goebel’s work will only be realised 
MA those who have some acquaintance with the immense 
* progress made in the morphology of plants since 1874, 
when the last .German edition of Sachs's “ Text-book " 
was published. Not a few of the most important of these 
discoveries are duesto Goebel himself, and this fact, no 
doubt, y explains the remarkable success with which 
he ‘accomplished the difficult task of re-writing Sachs’s 
Second Book. Goebel’s work is, to all- intents and pur- 
poses, & new one; but, at the same time, Sachs’s own 
words have been incorporated in the new text in every 
case where the progress of the science did not actually 
demand a change. 

Important additions to our knowledge have of course 
been made since the first appearance of this work in 
Germany. These have been duly recorded, in the Eng- 
lish edition, by Prof. Balfour, who has wisely limited the 
additions to footnotes. In one or two cases it might, 
perhaps, have been wished that these notes had been a 
little fuller. 

It will not be without interest to enumerate some of 
the more striking differences between this work and the 
corresponding portion of Sachs’s treatise. It must not 
be forgotten that Dr. Vines's revised edition of the latter 
work had already brought many of these "points before 
English readers, 

The same fourfold division of the vegetable kingdom 
which was adopted by Sachs is maintained here, though 
it is pointed out that a division into three (Thallophytes, 
Archegoniate, and Angiosperms) would be equally justi- 
fied. The practical advantages of the former arrange- 
ment are obyj In the classification of the Thallo- 
phytef' we at once recognise a great advance. The 
artificial “sexual system,” as it has been called, is quite 
given up, and an arrangement adopted which is based, as 
far as possible, on the entire life-cycle of the plants in 
question, Most teachers of -botany-will already have 
long abandoned the groups of “ Protophyta, Zygospores, 
Oosporez, and Carposporese," but it will be an immense 
gain to studentsto have a more natural system embodied 
in a text-book. In Goebef/s system we have five main 
groups. Of these, the first two (Myxomycetes and 
. Diatoms) are kept separate from the rest, on the ground 
of their uncertain relationships. Then we fiave the 
Schizophytes, including,the Cyanophycez or blue-green 

VoL. xxxv.—No. 912 . : 


Algs on the one hand, and the- Schiromycetes or ` Bac- 
teria on the other. Then come the two main lines of the 
Algæ and the Fungi, which are thus again recognised 28. 
constituting natural classes, after the separation of the 
lower groups above mentioned. 

The present arrangemgnt is essentially that of De Bary, 
and-no one will doubt that 1t approximates as nearly toa 
natural classification as our existing knowledgéadmits of. 
The fact that the conditions on which Sachs based his 
division have been repeatedly shown to vary among 
the most nearly related plants, is sufficient proof of 
the necessity for a return to less artificial views. [It 1s to 
be regretted that no satisfactory place for the Diatoms 
has yet been found in classification. As regards the 
Myxomycetes, it will scarcely be doubted that they have 
no near relationship to any of the higher groups of plants. 
The fact that the fusion of the plasmodia is not accom- 
panied by a union of their nuclei shows that this process 
cannot þe regarded as a sexual one. 

It will be observed that the Yeast-Fungi no longer 
appear side by gide with the Bacteria, but are treated, 
in accordance with De Bary’s views, as reduced Asco- 
mycetes. i i 

In the Algal series, attention may be called to the 
interesting section on the Volvocines, among which the 
transition’ from zygosporous to oosporous reproduction 
can be traced with special clearness., Ths discoveries 
relating to Acetabularia, Dasycladus, &c., show that a 
similar advance has taken place within the very distinct 
group of the Siphonez, while even among the ‘simpler 
Protococcaceze indications of an external differentiation 
between the sexual cells are not wanting. The account 
of the Phæophyceæ is of special interest from the same 
point of view, the senes from Ectocarpus through Cutleria 
to Fucus showing the passage from rimple conjugation of 
motile gametes to typical fertilisation of an oosphere by a 
sperrpatozoid. 

The treatment of the red sea-weeds shows, on the 
whole, a great advance, though we anticipate still greater 
changes whgn the next edition comes to be written, We 
may venture to express a doubt as to the view here 
adopted, that the Bangiacese are simple forms of the 
Floridez. Schmitz has already shown how slight are the 
grounds on which this arrangement is based. It seems 
to us probable that a relationship of thé Bangiadef tò 
the Ulvacese may again be recognised in the future, as 
has already been suggested by Mr. Bennett 

The account of the Characese is little" modified from 
that in Sachs, but it will be noticed that they are here 
treated as oosporous Chlorophycez. The question of 
their systematic position will profably long remain 
if&oluble, but there can be no doubt that they have 
little in common with any of the carposporous forms of 
Alge. 

Among the Fungi many changes will be found, of which 
only one or two cen be referred to here. The gradual 
progress of apogamous degeneration among the Perono- 
spore and Saprolegniez, so important for the whole 
question of sexuality in Fungi, is kc PNE the 
light of De Bary's researches. 

. Among other points, we may m the advances in 
our knowledge of the Lichens, y of their Jepro- 
duction, and also the view here adopted, that the Basidfo- 
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mycetes are wholly asexual forms, their so-called fruit 
representing a complex gonidiophore. 

e Leaving the Thallophytes, many signs of advance will 
be found in the description of the Muscinez. Attention 
may especially be called to the very clear account now 
given of the embryology both of the Liverworts and of 
the true Mosses. Ina future edition a fuller account of 
the vegetdtive anatomy of the latter class may perhaps 
be looked for. 

In the group of the Vascula» Cryptogam the changes 
have been very numerous. Goebel’s view of the essential 
distinction between the forms in which the sporangium 
arises from a single cell, and those in which a whole 
group of cells takes part in its formation, gives the clue 
to the arrangement here followed. Indeed, there is no 
part of the book in which the author’s own researches 
have given rise to more important results. The whole 
subject of the development of the sparaagia, both among 
vascular cryptogams and flowering plants, is ope which 
Goebel has especially made his ovn. 

As regards other points, we ay mention that the 
important subject of apogamy in Ferns is treated at length 
in the text, while the converse phenomecon of apospory, 
more recently investigated by Proi Bower, is dealt 
with in an editoiial note. The embryology of the 
whole group is treated much more completely than 
before, aad, illustrated by new figures The brillant 
discoveries of Treub in the Lycopodiacez are shortly 
recorded in a note, but his most recent work did not 
appear in time to be noticed. 

Going on to the Gymnosperms, we find that the re- 
searches of Treub have here led to important advances 
in our knowledge of the Cycadez. The Conifers are 
treated very fully, and here»it is more especially to thef 
labours of Strasburger fhat the most important pro- 
gress i$ due. To him are to be attributed most of 
the recent discoveries on the development of the macro- 
sporangium and of the prothallus and embryo. It 
need scarcely be pointed out that theye results, in con- 
Junctien with the invéstigations of the author dumself, have 
‘demonstrated in every detail the homologies between 
Gymnosperms and Pteridophyta lcng ago detected by 
the genius of Hofmeister. 

Rffore leaving the Conifers, attention must be called 
to an error which has, cunously enocgh, survived through 
several editions of Sachs’s “Text-boak,” and through 
both the German and the Enghsh versions of the present 
work At the middle of P. 337 it is stated that in 
Juniperus the lowest of the three cells denved from the 
oospore divides into four cells, each of which gives rise 
to a rudimentary embryo, so that four rudimentary 
embryos proceed from one archegonium. At the bottom 
of the same page we find the following sentence: “But 
Picea vulgaris agrees with Fumiperus, inasmuch as the 
lowest of the three primary cells of the suspensor does 
not divide, but forms only one rudiment.” Of these two 
contradictory statements the former is, of course, the 
correct one; in the sentencé last quoted, Thuja should 
be read for Junipezus. 

As regards the Angiosperms, the mos- considerable 
changes introdgced relate to the development of the 
stamen on the one hand, and of the ovule and embryo 
*dc on the other. In the former case it 1s especially the 


work of Warming, in the latter that of Strasb , to 
which our present knowledge of the facts is due. The 
treatment of all these subjects by the author of this book 
is singularly clear. The student will seg Hbw the homo- 
logies, which were so evident in the case of the Gymno- 
sperms, can also be traced here up to a certain point, 
while he will also see exactly where our knowledge 1s still 
deficient. 

The improved account of the embryology of Angio- 
sperms may also be noticed, especially the interesting sum- 
mary of Strasburger's investigations on polyembryony.,ee 

As regards the translation, both Mr. Garnsey and Prot. 
Balfour may be warmly congratulated on their sutcess. 
Here and therea slight want of clearness may perhaps be 
noticed, but this is very rare, and scarcely any errors have 
been detected. One on p. 17 may, however, be pointed 
out It is there stated that in the Myxomycetes “a 
plasmodium mcves away frqm illuminated spots; if a 
stronger light is thrown directly upon these spots, a num- 
ber of plasmodia collect in them." This does not express , 
the fact as stated in the onginal, which is that, if sre plas- 
modia be directly exposed to strong light, they form larger 
conglomeratlons. Again, at the top of p. 97, the phrase 
“Ins Freie” should scarcely have bdtn translated “into 
the air," ın speaking of a submeiged aquatic plant , 

The explanation of terms at the end. of the book wil 
be of the greatest possib!e value not only to students but 
to botanists, We may hope that it will materially con- 
tribute to introduce order into the chaos of our termino- 
logy. We are glad to see the good old term spermato- 
soid replacing the inaccurate az/Aerosoid, and we could 
wish that ovum could constantly be used for oosphere. 
Where clear homologies with the animal kingdom can be 
traced, it seems a distinct loss to ignore them. 

On the other hand, we cannot feel satisfied with the 
word “sporophyte” for the asexual generation in the 
higher plants. “Sporophyte” is the correlative of 
* spermaphyte," and has actually been used by Luerssen 
and others ın the sense of a Cryptogam, as distinguished 
from the seed-bearing Phanerogam. We should have 
thought that the older terms “sporophore” and 
“oophore” would answer every purpose. 

In conclusion, we can only say that the appearance of 
this book marks the most important addition to our 
morphologigal hterature since 1875. D. H! S. 





MINERAL PHYSIOLOGY AND 
PHYSIOGRAPHY . 
Mineral Physiology and Physiography. A Second Sertes 
of Chemical ana Geological Essays, pU a General 

Introduction, By Thomas Sterry Hunt, M. AS LL.D. 

Pp. 688. (Boston: Samuel E. Cassino, 1886.) 

HIS work, as its subtitle implies, is a continuation 

of the series of essays first published by Dr. Sterry 

Hunt in 1874, of which a second and revised edition 

appeared in 1878. The essays which make up the pre- 

sent volume have with one exception, that on «The 

«Genetic History of Crystallige Rocks,” already appeared 
in various scientific journals. 

The principal title of thegvork*is explained and justi- 
fied by,its author in the two first essays. Dr. Sterry 
Hunt advocates a return to the older and wider meaning 
of the term “physiology” as it was employed two 
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centuries ago ; he maintains that all the natural sciences 
fall injo two" great divisions, the descnptive or physio- 
graphical, and the philosophical or physiological It 
seems scarcelv necessary to point out that the term 
physiology is nowéo universally restricted to the study of 
the actions of organised beings that any attempt to make 
it inckide physics and chemistry, with a large part of 
geology and astronomy, as the author proposes, can 
scarcely be expected to meet with much success In 
scientific terminology a struggle for existence is continually 
going on, and it is hopeless to fight against the results 
OP election : to endeavour at the present day to revive 
the older and wider meaning of the term * physiology,” 
and to use it as a synonym for “ natural philosophy " side 
by side with the modern and more restricted sense, must 
almost infallibly lead to confusion. Still more hopeless 
would it be to try and abolish the use of the term in its 
present accepted sense. 

In the thr essay, on “The Chemical and Geological 
Relations of the Atmosphere,” Dr. Sterry Hunt states 
eand defends his well-known speculation concerning the 
replacement of the carbonic dioxide which is being con- 
tinually removed from the atmosphere by the processes of 
kaolinisation and of coal-formation. Rejecting the too 
obvious suggestion advanced by Stanislas Meunier and 
others, shat the equivalent of the: carbonic dioxide 
abstracted from the atmosphere by the processes 10 
question may be returned to it from subterranean sources, 
the author insists that such supplies can only come 
from outside the earth’s atmosphere, and must be cosmical 
in their origin. The fourth essay, following up some of the 
ideas hinted at in the third, deals with “Celestial Chemistry 
from the Time of Newton,” and is principally occupied 
with a discussion of the nature of interstellary matter. 

The two essays dealing with “ The Origin of Crystalline 
Rocks” and “The Genetic History of the Crystalline 
Rocks " are devoted to a destructive criticism of various 
theories which have been propounded to account for the 
origin of the orystalline schists and gneisses, and the 
attempt to supply a new one. As is well known, Dr. 
Sterry Hunt is one of those who maintain that all rocks 
of this class are necessarily of Archean age ; unlike some 
of his contemporaiies who share the same views, how- 
ever, he does not shrink from what he believes to be the 
logical conclusion from these premises, and maintains 
that the formation of such rocks must result from actions 
of a very different kind from any now going on upon the 
globe. According to Dr. Sterry Hunts idea, which he 
calls the “crenitic hypothesis,” “ the crystalline stratiform 
rocks, as well as many erupted rocks, are supposed to be 
derivedefrom a Yeimary superficial layer, regarded as the 
last portion of the globe solidified in cooling from a state 
of igneous fluidity.” After the wonderful speculative 
flights of these two essays, Dr. Sterry Hunt returns to 
the ground of sober scientific thought in several essays 
where ordinary chemists and geologists will not find 
themselves altogether out of their depth. 

The solid contributions made to mineralogical science 
by the author of these essafs may perhaps warrant an* 
attempt on his part to deal with the difficult and involved 
question of mineralogical classification. This subject he 
has treated in his essay, “A Natural System of Miner- 
2logy," an elaboration of which is promised in a treatise 
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on mineralogy now in pregaration. Dr. Sterry "Hunt 
adopts, as might be anticipated, a purely chemical alassifi- 
cation ; but his results, which differ in many important 
particulars from those both of Rammelsberg and 
Tschermak, do not attract us by their simplicity, and 
seem perhaps Meier d obscured by the adoption of 
a very cumbrous terminology. 

The essay on “ The Geological History of Segpentines " 
is one in which all the authors peculiar originality and 
boldness are displayed in their highest perfection. That 
in the face of the results 8btained by the study of rocks 
with the microscope, anfone could be found to maintain 
at the present day the agusous origin of many, if not all, 
serpentines, may seem starthng to those who have not 
read the author's previous writings on the subject. The 
dexterous gliding over difficult and dangerous places, and 
the elaborate “ figure-cutting? on a few strips of appar- 
ently solid ice, constitute one of the most remarkable : 
displays of courage and skill ever exhibited—even by the 
great mental athlete of Canada himself | 

The “Taconic” rocks have formed in North America 
the battle-groun@ for two rival schools of geological 
thought, exactly comparable to that afforded by the Alps 
to European geologists, and the Scottish Highlands to 
those of Britain. In the ninth and eleventh essays of the 
present volume, Dr. Sterry Hunt maintains and stoutly 
defends his well-known views concerning the origin and 
succession of the Archean rocks For hin *the most 
highly foliated schists and gneisses exhibit a stratification 
clearly due to some kind of sedimentation; jn the 
mineralogical constitution of these rocks he finds evi- 
dences of geological age more trustworthy even than 
those of the organic remains in the later aqueous deposits, 
and relying implicitly upon this kind of evidence, he has 
evolved a universal classificftion for the Archszan de- 
posits which he can apply equally to the rocks of Sputhern 
Europe and of British North America. At some of these 
resul persons of less robust faith in Dr. Sterry Hunt's 
methods c&an only give way to “admiration,” as, for 
example, when igneous rocks which have been demon- 
strated to b® intrusive in Secondary deposits, are "boldly 
claimed, on account of their mineral characters, as mem- 
bers of some Archean “ system "| 

Throughout the present volume, as in the former one, 
Dr. Sterry Hunt keeps prominently in view his claw te 
prionty, and jealously defends the originality of many ot 
the ideas he puts’ forward, We cannot but think our- 
selves that the claim to Óriginahty is one«vhich he need 
take the smallest care to insist upon. If no name had 
appeared upon the title-page of this remarkable work, 
every chemist and geologist glancingeat its pages would 
have felt assured that its author could be no other than 
Dr. Sterry Hunt. 





OUR BOOK SHELF 


Through the Fields with Einneus. By Mrs. Florence 
Caddy. Two Vols (London: Longmans, Green, and 
Co., 1887.) 

THIS enthusiastic book is the fruit of the author'sevisit to` 

the land of Linnzus, and her journeys ig his track. Its pur- 

pose is to tell the story of the life and labours of Linnzus 
with the local colour so far as it may be rgstored from con- 
temporary and other records, and from the author's oyn ex- 
periences of travel We find Linnseus here presented toua 
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sometimes, as in the story ofghis early s les while a 

studentet Up and again at the penod of his courtship 

and his absence from the object of his affections, with the 
eir of the hgro of a romance rather than the subject of sober 
bi phy. It was to bee that such periods in his 
life-history would properly take forcible Id of the 

pathies of a pn ars Sea er It may be said at once 
tat theauthor has y consulfed the proper authorities 

—Stoéver, Pulteney, Smith, Jackson, &c., duly acknow- 

ledged her indebtedness to them ; and occasionally, with 

more jubilation than mere complacency, her disregard for 
them when they fail by disagreement among themselves, 
or otherwise, to satisfy her. Ong 

than*that. e first impression of the book is unfavour- 

able; in fact, it is felt that one cannot take it seriously. 

That it is not meant to be so taken altogether is manifest 

from such statements as that “ by Hök rather than by 

Krók Carl’s name was enrolled." &c. Apart from this 

kind of thing, however, there is often a temptation to 

shile at the wrong places. The author's observations on 
nien and things in general are frequentand fearless. For 
^ example, in discussing an architectural matter she wonders 
at “the usually perceptive Fergusson” not recagnising 
the significance of a feature well known to ordinary 
writers on Swedish architecture. Doubgess Mr. F - 
son would have valued this gentle why ot describing bim, 
so unlike the manner of those “ -a-hoop and over- 
bearing young scientific men ” whom the author prophesies 
will be ^ charming at forty.” There is a s undance 
too of quotations in the book beyond the legitimate 

uotations from Linnæus himself and writers of his life. 

Tei, tą pyt it in the fashion of that biographer of 

Linnæus whom she calls “dear olc Stoever," shs can rarely 

keep-her course clear of the Scylla of her own wisdom and 

the Chgrybdis of miscellaneous quotations from Carlyle 

' and a great variety of other write-s. i 

The ancestors of Linnzeus, his life from boyhood and 

“school-days, outhis University career, are di 

with picturesque descriptions of the land and the people. 
We dn come to his déóu/ in the treatise on the sexes 
of plants, in answer to Wahlin's ^ Nuptie Arborum 
Di io” “This,” we are told, ^ was a blooming new 
idea in the summer of 1730.” Heis than followed through- 
out his travels in Lapland, Dalecarlia, his fruitful vigjts to 
Holland, England, and France, his return to Sweden and’ 
career at home, including his puces ange viata the 
end. The following passage will give : fair illustration 
of the style of the more extravagant passfges in the 
book :— i s 
“Tinneus broke down: he dropped like the begonia at 
the last—the flower that had always interested him so 
much, with its male and female flowers so graceful and 
so ing. The common begoria, that most interesting 
and elegant of plants, is jolnted all the way up, and as it 
withers the joints become separated and in shape like the 
bones-of the hyman limbs ; ig As a and fall like 
dry pone cen the ground. i y is a botanical 
study in i . 'Man nias are remarkable for the 

production of'adventitious buds, ? &c. 

In spite of this amaring style it must be owned that 
apart from such small matters as spelling Linnean, in tie 
name of the Society, “ Linnean,” the book is wonderfully 
correct in the main features of the hfe of Linnseus, and 
once the reader 1s accustomed to absurdities such as we 
have noted, it becomes a readable narrative. The worst 
of it is that one is hurried off td somewhere between China 
and Peru.for an illustration of some sober fact, and 
this without sufficient warning to the unwary reader. 

Sur urs nowvells Méthode de faire des Mesures absdlues 
de, la Chaleur Ef Fas Par Knut Angstróm. 
(Upsal : Berling, 1886.) 

IN thjs quarto pamphlet-of seventeen pages (with a plate) 

the author claims to give, a simple me-hod ior determin- 


can hardly say fairer’ 
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ing the absolute measure of radiant heat, and describes 7a 
ity of 


is applicable in this 
intensity of-the radiation 1s proportional to the temperg. 
ture-difference directly, and the time inversely, and tie 
it is quite independent of the constant of cooling. To 


_veriiy the last conclusion, the author measured wifh an 


instrument of this kind the radiation of a constan, source 
of heat under varying conditions of coo iig, and he found 
that the influence of cooling was completely eliminated. ` 
In the construction of the self-registering actinometer 
founded on this principle, the absorbing surfaces are 
those of a differential thermometer, and thétemperature- 
differences are marked by the movement d a of 
m in the communicating glass tu When the 
thread has 2 
known temperature-difference in the two bulbs, an electric 
circuit is completed, and an electro- et turns the 
instrument through 180°, thus reversi e positions of 
the screened and unscreened bulbs. “By the usual clock- 
driven pencil and revolving cylinder, a curve is dawn of 
which the abscissa is proportional to the time, and the 
ordinate to the number of turns which the instrument has 
made inthe time. It is then shown that at any instant 
the many of the radiation is proportio to the 
ao e angle which the curve makes with the axis 
of abscissse, and the total heat received in a given 
time is proportional to the difference of the ordinates cor- 
responding to the beginning and end of the time. The 
constants by which these variables #te to be multiplied 
mus be found by comparison with an absolute instrument 
like that already mentioned, and the necessity for this 
comparison may prove an obstacle to the eral:use of. 
the instrument. Notwithstan this whack, the 
author claims for his invention it gives results in 
accordance with those of the absolute instrument, and 
that it works as satisfactorily on stormy d&ys as on calm 
ones. Thereis no doubt that the instrument is possis 
Seater ry Big & comparison of the results obtained. 
from it and from some other recent forms of actinometer, 
would be of great value. nr 
The paper is carefully written and printed, and we have 


noticed only two unimportant slips: one on p. 9, last line 
but one, where 40'o should be 4170 ; and ano on p. 16, 
line 9, where Wus should be moins. T. H. C. 





LETTERS TO THE EDITOR 


nO, ementahets 


. No notice is taken of anonymous commasications. 
to hosp their letters 
3 on his space is so great 
that it is impassible otherwise to iswre the i € even 

nend facts.) 


Vitality and its Definition 
WHILE warmly Prof Judd upon the ability 


nith which he has brou od into clear relief the analogies 
tween Die ence doling with the mineral ingdom and those 
concerned with the animal and vegeffible oms,” I cannot 
bat chink be has a little understated the 
organic and inorganic matter. As this has arisen from a mis- 
conception of Mr. Spencer’s definition of life—a misconception 


d 


moved a certain distance, corresponding to a * 


- between . 





} come before my notice in cases where other 
minds have looked at this same question—I venture to think you 
will allow me a few Hnes to show from what it arises, in the bope 


e minerals, even the physiological changes, will not 
o y come within it; for it to me that, in the 
illustrations named in lest week's ATURE, the minerals only 
dimplay a continuous adj ent of internal chamges to external 


es. A change in the incident forces produces a in 
moleculet dp Sees 


rearrangegnent the 
Ach wll orae 
whi correspond 
with, and is t upon, the first environmental change, as is 
the cue with ring organi A quotation from the “ Prin- 

7 (rol. i p; 29) in conclusion will, I hope, now 

clear, “Ifa assimilation 


uces, and the actions by w danger is x 
importance attaching to the word relation I this quafatien 


has led me to em It by italics. 
on F. Howarp COLLINS 
e : 
Oldhamia 
PROF. SOLLAS's suggestion as to the in of 
Oldkawia (NATURE, p. 515; Proc. R. D.S. p. 355) undou edly 
deserves very ; but it ap to me to leave 
some serious difficulties For the follow- 
o ea his pepet and Mer i trro 
TE im e of ontrgua, the other 0. 
puc d ced in my hands by Mr. R. H. Scott, 
F.R.S. :—(1) “puck 2 are supposed to simu- 
late the organism, are more te in their boundaries than is 


scheoage. (2) While I can trace down into the mass 
* certain i I am at present unable to 
visible on the upper surface. 
uu himself remarks, it is difficult tg account for 
the peculiar ching form of O/d&amia. As it d 
the last two or three years I have seen many cuaraples of 
Fagrered phyllites but never met with anything like O amis. 
difhen]ty in the case of O. antigua seems to mo almost 
insuperable. (4) In some cases I can detect two reis of mark- 
Ings crossing one er, so that the surface of the stone shows 
a reticulate stru one set of lines being less definite than the 
other. This looks very much as if one branch of an organism 
were lying on the top of another ; but I cannot account for it by 
mechanical mòfements alone. ) The of character 
e is also a difficulty. One w 
stage of d omeni from: the Lush t6 the mos baitie 
Now, though the Oldkaweie is often indistinct, it certainly seems 
to me more like bad preservation than imperfect development of 


& structure. 

Of course I do not in the least question the accuracy of the 
observations made by Mr. Teell&nd Prof. Sollas on the struc- 
Rr UE Head rock ; I onl doubt whether the relation 
o to 


am having some slides prepared“from the above-named speci- 

mens, ! 
23 Denning Road, 
b] 


under- ' 


9 
Disappearance of Bispop'a Ring in Colorado 


THE reddish about the sun first distinctly appeased here 
(at the base of e's Peak) on November 22, 1883. For 
several days before that date, a faint discoloration of the regione 
abont the sun had attracted my attention. This graflually grew 
more intense, and, on the day mentioned, became unmistakable. ' 
The subsequent history of Bi "s ring as seen at this placs 
is, in brief, as follows :— * g 

The colour was most intense daring iho winter of 1883-84, 
and diminished in brightness from that time until ite disappear- 
ance. At first it was visible almost all the time. Later, it 
appeared only at the time of cold storms, which were accom- 
panied by great vertical movement of the air, ot when, for any 
reason, the clouds reached,to a great height. It was, on the 
average, brighter during the winters than in the summers; 
it was brighter when the sun was nearthe horizon. Many times 
in cold weather there has been not a trace of the ring, alth 
the air wasso clear that peaks a hundred miles distant were dis- 
Hnetly visible froin the heights behind dcr At other times the 
ring Su eae cere eee a Mte De 
mountains only ten miles away were hardly visible. the 
later months of 1885 it wes invisible most of the time, but sud- 


_ Then for about two'mon it 
the warm months of 1886 it was not seen. On October 15 


zppesred distinct inctlye A a week later it appeared very faintly 
a few times, and since I have not been able to see a trace 
of it. My observations have been made* at elevations of from 
6000 to abont 13,000 feet, and there was but little t dif- 
ference in i P a a ae 
the here is, in general, very and transparent. 
The difttectboriog eui one more almost rosy, in 
tint at the time of the north and in the ening hare in 
The great intensity of 


our at such times, and its peculiar tint, and that, too, 
id nodi of the amount of hare in the 
es 


Coléado College, Colorado Springs G. H. STONE 
e 





e ° Iridescent Clouds 


- © 
SEVERAL brilliant ys of iridescent clouds have appeared 
here during the past winter. One, on January 19, lasted for 
more than two hours during & ‘‘Chinook” wind. A mass of 
closely-connected cirro-cumulus clouds formed at a great eleva- 
tion n base of the Rocky Mountsinp gnd 
thence extended eastward as far as the eye could reach. ° 
western sky was clear. As the clouds drifted slowly eastward, 
new clouds formed along their western border. western 
limit of the clouds was for several hours nearly stationary, then 
slowly advanced westward the direction of cloud- 
motion Along the western 


tints were intensely t. There were also great numbers 

of minute iridescent spots where the colours were in great con- 

fusion—s phenomenon which "s very common here. They 

sometimes are so numerous as to simulate Bishop's ring. 

Colorado Springs, Colorado 6. H. Stone 
e 





1 f 
A Claim of Priority’ 

IN connexion with the letter of M. Vent licaded. as Above 
in your ise of March 31 (p. 513),.I be glad if you 
would let me refer to 2 note Pici was appended to my Paper 






* 
on ‘Continuous Calculating ae ia the Philosophical 
Transactions of the Royal Society, part È, 1835. 

This note, whilst giving due pnonty to Ventosa in the 
ematter of oue of the two featuies of the sphere and roller 
inl tor, described in the above pape, a feature at which I 

scarcely say I anived quite independently, points to the 
fact that forms but a put of the irtegrator in question. 
When combined with the other portjon, that integrator 1s a cal- 
culating machine in the widest sense of the term. I have shown 
that*in addyion to giving the value of 


fr 


where y is any linear function of ,x, other vaiieties of the 
mecüanism obtain the value of such expressions a3 


£ Jo oss Fi(rsiz, 
and 
J. Í ex F hdyd x, 


and also by & converse process give approximately the value al 
any instant of Æ where 
R= dy e 
; dr 
I had not before to day seen the paptr of Mr, F J. Smith in 
the Phil. Mag. (August 1886), referred to by M. Ventosa On 
pp. 381 and pa of my paper above alluded to will be found a 
descnption of an integiator which is practrally identical with 
that of Ma. Smith, as I have no doubt he will admit when he 
reads that desciipaon. Waith that integrator e/o: brass bells 
were employed for the ve purpoee ested Mr. 
. Smith, Le anstrument was, however, 
more convenient forms, one of which was actually employed by 
that gentleman upon his ‘‘ergometer” at the Inventions Exhi- 
bition, jogether with some very ingenious in ars of his own 
design. ere 15, I would say, one point of cifference between 
the mtegiator described by Mr. Smith, and that by myself. 
The movable arm in the foimer appears to be guided by a pin 
in a shaight slot. Now in the “sine” form, of which 
intezatoi is an example, this pin should move in the arc of a 
circle, and it would interesting to know if approximately 
conect results have been obtained with what 1s in some iespects 
& more convenient practical device. 
H. S. HELE SHAW 
University College, Liveipool, April 9 . 
» 





. 
. The Vitality of Mummy Seeds 


I READ with much surprise in NATURE of March 31 (in Prof. 
Judd’s defence of his statement as to the longevity of seeds) 
that “competent botanists have cited the case of the germination 
of seeds taken from ancient tan tombs es authentic." 
Mapy experimenta have been e as to the length of time seeds 
may retain their power of germinating, by Robert Brown, 

. Henslow, and otheis, with interesting result, as to the long- 
evity of some; but my impression is, and I venture to make 
it poblic, that competent botanists*have umversally condemned 
as utterly worthless the evidence given in support of alleged 
instances of the germination of mummy seeds. No scientifically 
responsible person has, so far as I -am aware, put the fact on 
record. In these cecumstances, therefore, the results of the 
successful experiments referied to farther on by Piof. Judé as 
having iecently been made, possess the greatest interest, and 
botanists will look forward eagerly to the details which it is to 
be hoped will soon be made public. Hitherto the fruitful source 
of error has been the deception at the ontset of the credulous 
experimenter by the Aiab. In fact, the mummy wheat of one 
well-known Lavelle: grew up in the form af ec/;--a plant not 
cultivated by the ancient Egyptians, but now grown in the land 
they inhabited—though this did not shake his faith in the 
genuin sou ce of his supply. In the present case, however, th 
statement made in faith by so high an authority as Prof. Jud 
leads us to anticipate that the undertakin: has been hedged in 


with all the ds demanded by a pure cultivation. of 
undoubtedly gem e material. EDRGE MURRAY 
« 7 Onslow Place, South Kensington, S.W., Apal 5 
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Solar Halos 


IN the forenoon of March 6 the sun was surrounded by a 
series of halos of the form shown in the diagram. The side of 
each arc, marked with a wavy or saw-toothed ontlifie, was red, 
and the opposite edge blue ; but no colour at alb was visible in 
the houzontal belt nor in the farthest-oif halo (H4) This 
sketch shows the ap ce at about 9 a.m. ; as the sun rose 
higher, the horizontal belt got a curve upwaids at eachsside— 
1.¢. it continued to be parallel to the horizon—and was prolonged 
inside H; till it amost touched the sun. The two mock-suns 





wee distinctly on the outside of H}, and wete coloured red" 
next the sun, anc blue outside, their reds about coincidmg 
with the blue of H,. The following are some of the measure- 


ments .— 5 : 
Sun to western mock-zun ... 23 46 
, enstern Hs TOT UTE 23%2 °° 
» H, (two measurements)... ... E E 


The halo H, hat, I believe, been very seldom seen, and there 
216 only thiee estimates of its radius on record: two" of these 
make it 90°, and the third makes it 85° to 90°, It will be seen 
that our measurerrents—both about 51°—are considerably less 
than any of the former ones. R T. OMOND 


Ben Nevis Observatory è 





On the Cnaracter of the Beds of Chert in tho 
Carbonijerous Limestone of Yorkshire 


IT may be of interest to geologists to kno x that I have lately 
ascertained that the beds of chert which occar in the limestones 
of the Ycredale series of Yorkshue are distinctly ‘of organic 
origin, and that, 1n fact, they are com of tlie heterogene- 
ously-mingled spicules of disint siliceous Sponges | ‘The 
beds vary pm qnod to 18 feet in thickness, and the lime- 
stones in which they are interbedded are nearly exclusively com- 
posed of the broken-up remains of crinoids, thus showing a 
well-marked alternation of periods in which: sponges ‘and 
cnrnoids succeeded each other. ‘The spicules can onip He studied 
in thm microscopic sections of the rock ; 1n some cases they are 
very ectly preserved and their axial canals are clearly shown ; 
in er examples only very faint outlines can be made out. 
They appear to belong for the most part to the same group of 
Hexnctinellid sponges as the recent genus Ayulomema, but 
Monactinellid spicules, like those of the existing genus Resiege, 
are also very nu nerous in some of the beds. Such an enormous 
eccumulation of the debris of mliceous s es proves that these 
organisms were as abundant in the C erous as in the 
Cretaceous seas. o's 

The beds of cheit refened to are exposed near H te, and 
at Richmond, Yorkshite, and they are remarkably duel pel 
at Aikendale, about fourteen miles above Richmond. I am 
indebted t» Mr J. G Goodchild, of the Geological Survey, for 
directing my attentron to this last-named locality. O to 
their resistant character, fragments of the beds are also widely 
distributed in the boulder-clays to the south of their outcrops, 
and I bave met with them in these clays near York. 

It has been known for some time that the remains of sifceous 
sponges are of com non occurfence in the Carboniferous chert 
beds of Ayrshire and of certain of Ireland, but they do not 
appear to have been noticed bi erto*in the corresponding beds 
of Yorkshire, I hope shonly'to give a more detailed descrip- 
tion of ther principa. characters, 


Grorce J. HINDE 
Croydon, April 2 , 


rd 
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^ ated in less than half an hour. 
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The Zirconia Oxy-hydrogen Light 


I HAVE been interested in the brief note you gave upon Prof. 
Linnemann’sairconia light, and as I have for several years been 
endeafouring to obtitin the alleged advantages of this earth as a 
Inmment, and with very different comparative results, if you 
will allow me briefly to state these, it may possibty be of service. 
Zirconia has bÉenastated by Du Motay to be the “most 
luminous " as well as most refractory of earths, and if it indeed 
be so, its advantages would be eat. I have made many 
fruitidis attempts to procure tue dL Ba Motay’s own pencils as 
prepaied and sold many years ago, but none seem now obtain- 
able; if any reader possesses, and can lend me, one for trial (all 
the better if he can share in or witness it), I shall be exceed- 
ingiy obliged, in the interests of impioved optical projection. 

th the assistance of Mr. Chadwick, of Manchester, Mr. 
HG. Madan, of Eton College, and a third gentleman, of 
Leeds, my own experiments have been made with small cylin- 
deis about 9 millimetres diameter, compressed fiom three differ- 
ent samples of zirconia The incandescent surface was the flat 
end of sgch a cylinder. 

The first sample was sold as ‘‘pure” by Hopkin and Wil- 
lams, and many cylinders were tried of ıt. It was largely 
contaminated with soda, which might in time have volatilised ; 
but a more hopeless impurity was the large quantity of silica, 
which quickly into a x yellow glaze. The light was 
most inferior, bat the reddish tinge presently noticed was 
vet conspicuous in this sample, which was worthless as an 

* illuminant. 3 

The second rample was prepaied by my Leeds colleague, 

y by blow-pipe processes. It stood the flame much better, 

and contained far less soda, which rapidly lessened under the 
flame. It contained, dowever, considerable silica, which could 
be observed dark glasses to seethe and melt into ridges. 
When this took place, the light rapidly diminished, and was 
never near that of a lime cylinder, h at one time respect- 
able, Also, fissures appeared in the face, But the iar 


hyxicel properties of the earth were icuous, chiefly 

ts extraordinary non-conducting power. ith a powerful jet 

(capable of yi dmg 700 candle-power on a lime cylinder) play- 
sm 


bai c Ren he pl ena 

e of the disk € bright ion onl 

extended about 24 eyes up the ines bounded by 4 
definite line. At this jine fa crack all round began to appear, 
which gradually deepened, until at length the incandescent 
layer separated and fell off. The glow was of a most pronounced 
reddish character, 

The third sample was procured by Mr. Madan from Herr 
Schuchardt, of Gorlitz ; it 1s stated to be prepared ‘‘ especially ” 
for the oxy-hydrogen light, and is sold at the rate of I8 marks 

- for 10 grammes, of which about half is required to form a 
cylinder. This sample shrank enormously when heated, both 
in powder and when first compressed—showing that it was very 
largely h ted—and had to be re-crushed and compressed 
again before anything could be done with it. It was much 
mora ree fom mica and half an hour of a powerful jet only 
produced a slight glare or polish on the face. The reddish 

low was very ent in it also. The most serious fault, or 
ifüculty, was that the circular crack formed and deepened 
much*more rapidly than in the preceding, and the layer separ- 

I fear this uneqtal ahrinkage 

and its effects will alone be a great obstacle, unless—which I 

much 1 t we did not test entally—the thin layer Itself, 
af detached, should prove sufficient, held m a platinum loop- 

Possibly it might crack no further. 

But the light was again $eor compared with a good lime. Mr. 
Madan bad the ciushed and re-made, and tested the light 
prptometrically in his own laboratory at Eton. Com with 
z good quarry lime, the zhconia taken as unity was only 1 : 2:88, 

th the same jet. That ıs a very start! difference. It is 
true that the incandescent surfaces are probebly in about the 
same proportion, so that the brilhancy ger wni of surface may 


ing upon the 
barely reached the 


be about the same. Baot then the incandescent surface of the 


riconi& cannot be increased, owing to the non-conducting 
pos aiready ad Os so that the fact remains, so far as 
umination is concerned, that we can only get with zirconia, or 
with such semples as I was ablegio obtain, bot 
light we can get from a good lithe. 
This result hs so different from that stated by Prof. Linnemann, 
and yesrs ago by Du Motay, that some explanation seems rfeces- 
sary. I t 


' pot use neaily such powerful jeis *es are often used in England, 
' where we obtain 600 to 700 candle-power. Sfveral Conunental 


t one-third of the, 


lies in the fact that Continental opeyators do : 


ets have come into my hands, gone of which would give e 
Tight, as a first-class *' magic-lantern" lecturer ermmancds it, 
i.e sufficient to illuminate a disk 25 feet in diameter. Prof. 
Linnemann's own jet, of which I have seen the drawings, e 
though it has the useful property of condensing the ‘hent into a 
very pde gd. is only a form of the ''blow- ," as 
usually called ; and when he remarks upon the ‘ unsteadiness " 
of the mixing jet, he shows that he is not practically acquainted 
with it in a good form. Again, I was given by Mr. W G. 
Lettsom some time ago a sample of an improved’ composi- 
tion sold in Geimany instead of limes, and stated to be ‘much 


better? for oxy-hydrogen purposes ; my jets simply burnt holes 
clean th nie {a prism of about 18 mm. diameter) in Jess than 
2 minute. 


ow it 1s noticeable that with a blow-through jet, of 
about 200 candle-power, Pe gicouia does compaie much fore 
favourably, and is about as bright as the lime. 

I write this, however, with a last hope of getting ‘‘ more 
light” on the subject. If we conld only get the whole light of 
a good lime-cylinder into the small disk (which 1s all that can 
be heated) of zirconia, the advantage would be veiy*greet : the 
parallel or other beam from the lantern from such a radiant is 
as sharp as from an arc light, end every Professor knows what 
that means. 700 candle-power without tiouble—who does not 
long for it? It will be observed that each of the three samples 
descnbe? behaved differently, and it is in this fact lies my chief 
hope of any success yet ; otherwise it is the decided opinion of 
all who have shared in these experiments, that the vaunted zir- 
conia light is a sheer delusion. If any reader of these columns 
knows of purer samples to be procured tommerclally (I know 
Draper’s process, but am no practical chemist, and have neither , 
time nor means to prepare samples myself); or can tell me if the 
peculiar red glow noticed is characteristic of the earth itself or 
of some impurity; or has tested lanthana or any othe: of the 
more refractory earths ; or can in any way assist me in what 19, 
in lts way, a matter of some importance to the science lecture- 
room, I shall feel much obliged for any communication from 
him, either here, or to : Lewis WRIGHT 

7 Beaumont Road, Hornsey Rise, N. ` 





The Production of Newton's Rings by Plane Soap- 
Films 


Lorp RAYLEIGH, in his recent lecture et the Royal Institu- 
tion on ‘‘The Colours of Thiam Pistes," intioduced Sir D. 
Brewster's expeiiment, in which circular rmgs instead of the 
usual straight bands are produced in a vertical soap-film by 
causing a jet of air to 1mpinge very obliquely upon the film near 
its edge. The particles are thus thrown into a vortex-motion, 
and the centrfugal tendency causes the film to become thinner 
at the centre than at the edge, so as to produce very fair rings 
of colour. e 

Perhaps it'*may be worth mentioning that the sam® effect 
may be produced with greater regulanty and less iisk to the 
film, by giving the ring to which it is attached a rapld move- 


ment of rotation in its own plane. A shallow brass cup, about 8 
or 9 cm. in diameter, the edge of which is turned inwards and 
rounded so as to give it the following sectlon, ^ i 
is mounted on g horizontal spindle so t it can 
be turned rapıdly in a sanal plane (any ordinaiy 
smooth- mnn! multiplying-wheel arrangement 
will answer, "But a small efectromotor is far 
the most convenient). The edge of the cup is 
just dipped below the surface of the soap-solu- 
tion, and then the socket at the back is 
fitted on the spindle and rotation commenced. At first the 
stmight honzontal bends of colour maintain their form and 
p for the rea*on which Lord Rayleigh well explained ; 

t, as the speed increases, the adhesion of the film to the edge 
of the cup, and the cohesion of its particles, cause it to take up 
gradually the motion of the cup; and, as the mass accumulates 
at the circumference, very ect circular rings are formed, 
which can be projected with brilliancy on a screen by the 
lime-hght. . H. G. MADAN 

Eton College 

e 





. 
Barnard's Second Comet 


THERE would appear to be some danger that the observation 
of the above comet may be relinquished 1atisier prematurely, as 
s 
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it is still sufficiently bright for 6beervation when viewed with our 
larger*telescopes and, as far as Lam aware, there are no pub- 
lished ides later than Mmrch 27. To remedy this want, 
I aubjdin places calculated from the elements of Dr. Palisa for 
Greenwich mean midnight for the period during which the moon 
* will be absent. z d 
5 RA Decl Log 
» hm a o 4 
April 13 2 52 34 +36 546 00183 
» 15 251 2 +37 37 00222 
» V 2 4 36 +37 Ia'5 .. O'0265 
* yy 49 2 12 +37 200 ~.. -O°O3II 
» 2I 2 46 52 437 286 .. 070360 
» 23 2 45 35 +37 364 .. O'04I2 
. Jous I. PLUMMER 


Qrwell Park Observatory, April 13 





Sunspots 
in regard to solar activity in 1886, published 
445, 1t. is stated that, the 
ber 12, ‘fon six days only oat 


even ofa spot, and 
As observed in this locality, 
facule which came into view on November 14, ont spot on 
November 15 and two spots on November 16; all having dis 
appeared on November 18, when observgrion became 
pounble. On December 8 the first >f a. group spots which 
made a complete trarf&it across the scn’s surface On 
December 9 this 


P the study of the relations of solar outbmsts to magnetic and 
iral 1 : 


8f the character here i 


i in reference 
to indicated, is not E 
Lyons, N.Y., March 30 M. A. VEEDER 





be 
given f 
I should be glad to hear the experemces of “W. H." 
sensible -o the smelt,” as I am of 
of orone is rather too great. 
t is misled. in supposing that the Engadine 
possess ances for: czoniting the sar of corridors, 
It i» only the oja Kursaal which adopted my devica ior 
sthig purpose. The electric current used is taken from one 
of the dynamos used for ting. A short description of-the 
plan is given in the third Hop ptm = Alpins Winter ad 
i Upper Engadine : Tucker WISE 
E tt 


Blectrical Discharges in the Doldrums 


I QUITE agree with the Hon. Ralph Abercromby as to the 
i in the doldrums ; so is there a 


on the top of the shower clonds, 
unaccom by th It would be interestingy to know 
Hf travellers in the centres of Africa and South America have 
- observed this phenomenon there. 

- E Davip WILSON-BARKER 





- Green Bight at Sunrise and Sunset 
Mz: R. T. OxoND, of:the Ben Nevis Observatory, in 
NATURE of February 24, p. 391, asks whether the cause of the | 


[This is a well known and obrious x effect of i re- 
fraction. —Ep.] f ` 


A Sparrow chasing Pigeons 


“E, A, C." inquires in NATURE of last week (p. 536), whether 
any of your readers have observed the sparrow ci 


This habit of the is common ; I have m often 
observed it, and I apprehend few who keep pi have: 
not frequently seen anch attacks. The pugnacity sparrow 


except on the wing, and always | 
Chirbury, Beckenham, Kent, April 1a o J. Jena Win 


== e 


A Question for Chemists E 
Is it known thet a mixture of glycerine and L e ofe 
potassium will take fire spontaneously immediately being - 
mixed? Jf so, I should be glad of any reference to the fact. 
Bradford A o0 Wa Wast 
e 





THE PARIS ASTRONOMICAL CONGRESS" 
THE International Congress called together by the | 
French Government to take steps to obtain a 
photographic chart of the heavens was opened on Satur- 
day at the Observatory of Paris, and, from the informa- 
tion which has reached us so far, it would seem that its 
Iabours are likely to have a result of the highest import- 
ance for the science of this and su ing' centuries. 
The following Directors of O ries are already in 
Paris, or are expected: 1f half of them really come, 
will be such a meeting of astronomers as has rarely been 
seen :— : 


Baillaud, Toulouse Obser- Perry, Stonyhurst |: 
(U.S.A.) 


vatory P Peters, Clinton 
Bakhu Leiden Puj San-Fernando . - - 
Beuf, La Plata Rayet, Bordeaux - 
Christie, Greenwich R S 
Cruls, Rio de Janeiro Schoenfeld, Bonn 
Donner, Helsingfors S Pulkowa 
Dunér, Land Ta Rome 
Folie, Brussels Thiele, 

Cape Town Trépied, Algiers " 

Gyldàn, Stockholm. Wass, P 
Krueger, Kiel W ienna E 
Oom, Lisbon 4 


*. 

Besides these Directors of Observatories, and of course 
all the astronomical members of the Institute, there are 
other-astronomers, such as Messrs. n md Roberts 
from our own country, and Messrs. Lohse (from Gefmany), 
Winterhalter (from Washington), and (from 
Pulkowa), whose presence is most important. : 

The- French Government, the Academy of Sciences 
(with Dr. Tanssen as President), and iral Mouchez (the 
Director of the National Observatory of Paris) seem to 
have done all in their power to facilitate the labours, and 
even to provide for the comfort, of the various delegates 
and others representing the various nationalities; and at 
the opening ceremany the nfanner in which the Institute 
and Government are doing all they can was evidenced 
by the fact that the a s which was delivered by 
M. Berjrand, the eminent mathematician, on behalf of 


i P 
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the Academy of Sciences, was followed by another, made 
by M. Flourens, the Minister of Foreign Affairs. 

Thy certainly fnanage these things better in France| 
Fancy a scientific meeting at Greenwich Observatory, 
addressed by she head of the English Foreign Office | 


What M. Floufens said had better be given in his own 
words :— F - 
Messieurs, — 


J'ai Phonneur de vous souhaiter la bienvenue au nom 
de la France, qui vous offre ici sa cordiale hospitalité. 

Je me félicite que cette mission me soit échue de vous 
complimenter au nom du gouvernement de la République, 
dq vous remercier d'avoir accepté les invitations qui vous 
ont été adressées par ’éminent et sympathique directeur 
de notre Observatoire. 

C'ekt une grande œuvre que celle que vous allez entre- 
prendre, et, gráce aux lumiéres que vous nous apportez de 
tousles points du globe, mener à bonne fin. Dans la 
poset: de cette ceuvre, vous aurez, je n’en doute pas, 
'appui de tous les gouvernements, dai sont animés 
aujourd'hui d'une noble émulation pour le développement 
de la science. En tout cas le concours du gouvernement 
de la République francaise, au nom de laquelle j'ai l'hon- 

a Deur de parler, vous est dés à présent acquis. 

Vous allez, dans une féconde et cordiale entente, jeter 
les bases de l'exécution d'une carte du ciel dont la pré- 
cision dépassera de beaucoup non seulement tout ce que 
l'on avait réalisé, mpis encore tout ce que l'on avait osé 
réver jusqu'à ce jour. Par une merveilleuse application 

- de la photographie, de cet art si riche en résultats impré- 
vus, vous allez dee l'ai] humain dans des profondeurs 
où, à l'aide des plus puissants télescopes, on n'avait 
cru possible de le faire pénétrer. - Le nombre des étoiles 
inconnues jusqu'ici, dont l'existence sera ainsi révélée, est 
incalculable. 

Ce sera pour votre nom, messieurs, une gloire éternelle 
d'avoir apporté votre précieuse collaboration à l'inaugura- 
tion de cette grande entreprise, et le jour de l'ouverture 
de ce congrés margfera dans les annales de la science 
humaine. 

Une ère nouvelle s'ouvre pour l'astronomie physique 
comme pour l'astronomie mathématique, qui vont avoir 

: à leur disposition un moyen d'investigation, de contrôle, 
de précision qui étendra dans une proportion indéfinie la 
fécondité de leurs recherches. Vous allez écrire la 
premitre page authentique des transformations et des 
modifications de la matière cosmique, c'est-à-dire l'histoire 
de l'univers lui-même. 

Jo voudrais complimenter, leurs noms et par leurs 
œuvres, chacun des savants illustres qui sont réunis dans 
cette enceinte. Mais j’abuserais des précieux et trop 
courts instants de notre réunion. Nos hôtes trouveront 
bon que je les honore tous en la personne de leur doyen, 
de l'illustre M. Struve, dont le nom est si sympathique à 
la France et dont on fÉtait naguére le vingt-cinquiéme 

iversaire comme directeur du célébre observatoire de 
oulkova. 

Agréez, messieurs, avec mes voeux les plus sincères 
pour la réussite, de vos efforts, la nouvelle assurance du 
concottrs du go ement de la République. 


Prof O. von Struve replied to this address in a short 
and impressive speech, and the Conference proceeded to. 
elect officers. : 

Admiral Mouchez, the Director of the Observatory, 
was elected Honorary President, and Prof. O. von Struve 
Acting President. As Vice-Presidents, Messrs. Auwers, 
Christie, and Fizeau were elected; as Secretanes, 
Messrs, Tisserand and Bakhuyzen, assisted by Dunér 
and Trépied. " s 


The Conference then proceeded to pass the following 

resolutions :— * é . 
(1) The p realised in astronomical photography 
the 


renders it absolutely necessary that the astronomers o 
* 


& 





present century should undertake a conjoint photographic 
record of the heavens. e 

(2) This work shall be undertaken at certain stafions to 
be selected, and with instruments identical in all essential, 


pomts. . 
M The principal objects sought to be attained shall 


(a) To record the general state .of the heavens at the 
present time by obtaining data which will enable us to 
determine the position and brilliancy of all the stars down 
to a certain magnitude, to be hereafter agreed on, with 
the greatest precision possible; the magnitudes to be 
expressed according to sofne photographic standard to be 
hereafter determined. e . 

(6) To fix upon the best means to utilise at the presen 
time the various data furnished by photographic processes. 


After these resolutions were the Conference 
proceeded to appoint a Committee of nineteen, members 
to consider the kind of instrument to be empfoyed, and 
the lowest itude of star it will be necessary to 
register. The Commutiee &ppointed consists of the fol- 
lowing astronomers :—MM. Auwers, Bakhuyzen, Christie, 
Commos, Dunér, Fizeau, Gil, Paul Henry, Janssen, 
Kapteyn, Loewy, Rayet, Roberts, Pet O. von Struve, 
Tacchmi, Thi V and Weiss. When this Com- 
mittee has brought up its Report, the other questions will 
be considered by a number of Sectidns, to be appointed 
to consider and report upon them to the Conference. 

Hospitality is not lacking to make the labours of the 
Conference as light as possible Admiral Mouchez, who 
gave a soirée on the evening of the 19th, gives a banquet 
on the 24th. The astronomers are to be receiyed by the 
President of the Republic, and also at the Théâtre 
Frangais by the members of the Institute, on Saturday. 
There is also to be a ball at the Hótel Continental given 
by Le Comité des Amis de Science. 

We warmly congratulate French men of science upon 
the magnificent results obtained by their countrymen 
the Brothers Henry, which have been among the causes 
that have brought the Conference together. If all 
well, the work of the Conferfnce will marx an epo in 
the history of astronomy. 


. HOMERIC ASTRONOMY 

I. 

e. 
TAE Howeric ideas regarding the heavenly þodies 

were of the simplest description. They stood, in 

fact, very much on the same level with those entertained 
by the North American Indians, when first brought into 
European contact. What knowledge there was in them 
was of that “broken” land which (in Bacon's phrase) is 
made up of wonder. F ents of observation had not 
even to be pieced in one with the other, and so 
fitted, ill or well, into a whole. In other words, there was 
no faintest dawning of a celestial science. « 

But surely, it may be a is not bound to be 
an astronomer. Y should it be assumed that the author 
(or authors) of the "Iliad" and " Qd ” possessed 
imformation co-extensive on all points with that of his 

ow-countymen? His profession was not science, but 
song. The argument, however, implies a reflecting back- 
ward of the present upon the past. Among unsopbisti- 
cated peoples, specialists, unless in the matter of drugs or 
spells, do not exist. The scanty stock of gathered know- 
ledge is held, it might be said, in common. The property 


of one is the property of all. 

More especially of the poet. His power over his 
heaters depends upon his ea ge vividly what they 
already ive dimly. It was part ofthe poetical faculty 
of the Ithacan bard Phemius that he * knew the works of 
gods and men” (“Od,” i. 338). His special function was 
to render them famous by his sohg. What he hadeheard 


` fo constiuct a tolerably accurate o 


- rected, 


. with its-transfi 
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. 
conceming theth he repeated ; adding, of his own, the 
marshalling skill, the vital toach, by which they were per- 
petuatd. He was no inventor: the actual life of men, 
guring traditions and baffled aspirations, 
“was the material he had to work with. But the life of 
men was very different then from what it is now. ‘It was 
lived in closer contact with Nature ; it was simpler, more 
typical, consequently more susceptible of artistic treatment, 
It was accordingly looked at and portrayed as a whole; 
and'it is this very who/eness which is one of the principal 
charms of primitive poetry. An irrecoverable charm ; for 
civilisation renders existence a la th of which it too 
often rejects the clue. In oldea times, however, its ways 
were com ively straight, and its range limited. It 
was accordingly capable of being embraced with approxi- 
mate entirety. Hence the encyclopedic character of the 
early epics, Humani nikil alienum. Whatever men 
thought, and knew, and did, in that morning of the world 
when they spontaneously arase, found a place in them. 
Now, some scheme of the heavens must always 
accompany-and guide human existence. Thereis literally 
rio choice for man but to observe the movements, real or 
apparent, of-celestial objects, and to regulate his actions 
by the measure of time they mete out to him. Nor had 
he at first any other means of directing his wanderings 
upon the earth save by regarding theirs an the sky. They 
are thus to him stan 8 of reference and measurement 
8s regards both the fundamental conditions of his being — 
time and space. i 


This intimate connexion, and, still more, the idealising 


influence of the remote and populous skies, has not been 
lost upon the poets in any age. It might even be possible 
ine-sketch of the 
history of astronomy in Europe withoat travelling outside 
the limits of their works. ‘But our present concern is with 
Homers : i 
To begin with his mode of reckoning time. This was 
years, months, days, and hours (* Od ,? x xi. 294). 
e week of seven days was unknown to him ; but in its 
place we find (in the “ oder xix. 307) the triplicate 
division of the month used hy Hesiod and the later Attics, 
implying a-month of thirty, and a year of 360 days, cor- 
oubtless, by some rude process of- intercalation. 
A corresponding apportionment of the hours of night into 
three watches (as amongst the Jews before the Captiwity), 


' and of the hours of day into three periods oretages, pre- 


vails in both the “Ihad” and “ Odyssey.” The seasons 


of the, year, too, were three—spring, surhmer, and winter 
—]hke those of the ancient ians and our Anglo 
Saxon forefathers ;1 for the Homer Opora was not, 


properly speaking, an autumnal season, but merely an 
aggravation of summer heat and drought, heralded by the 
rising of Sirius towards the close of July. It, in. ned 
$ matched our “ dog-days,” the des canicwlares o 
the Romans, This rising of the dog-star is the only indi- 
cation in the Homeric poems of the use of a stellar 
calendar such as we meet full-gibwn in Hesiod's “ Works 
and Days.” The same event was the harbinger of the 
Nile-flood to the ians, serving to mark the opening 
of their year as well as to correct the estimates of ats 
lengtb. - 7 - 
e annual risings of stars had formerly, in the absente 
of more accurate means of observation, an importance 
they no longer possess. Mariners and husbandmen, ac- 
'customed to watch, because at the mercy of the heavens, 
‘could hardly fail no less to be struck with the succes- 
sive effacements by, and re-efnergences from, the solar 
beams, of certain well-known stars, as the sun pursued his 
yearly course amongst them, than to note the epochs of 
such events. Four stages in these periodical fluctuations 
of visjbility were especially marked by primitive observers. 
The first perceptible appearance of a star in the dawn was 
z U Kxtr d We Anclentz," p-r. Tacitus says of the Germans: 
“A permde nomen ac bafa tgnormtor ” (*! Germania,” cap, xxvi ) 
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known as its “heliacal rising." This brief glimpse ex- 
tended gradually as the star increased its seeming distance 
from the sun, the interval of precedence in rising length- 
ening by nearly four minutes each morning. At the end 
of close upon six months occured its “acrqnychal rising,” 
or last visible ascent fram the easternahorizon after sun- 
set. Itsc icuousness was then at the maximum, the 
whole of the dark hoürs being available for its shjning. 
To these two epochs of rising succeeded and co nded 
two epochs of setting—the “ cosmical ” and the “ heliacal." 
A star set cosmically when, for the first time each year, it 
reached the horizon long enough before break of -day to 
be still distinguishable ; 1t set heliacally on the last evening 
when its rays still detached themgelves from the - 
ground of illuminated western sky, before getting finally 
Immersed in twilight. The round began again whgn the 
star had arrived sufficiently far on the other side of the 
sun to show in the marning—in .other wordseto rise 
heliacally. L^ 

Wide plains and clear skies gave, opportunities for 
closely and continually observing, these successive 
moments in the revolvmg relations of gm and stars, 
which were soon found to afford a very accurate index 
to the changes of the seasons. ‘By them, for the most 
part, Hesiod’s prescriptions for navigation and agricul- 
ture are timed ; and although Homer, in conformity with 
the nature of his subject, 1s less precise, he was still fully 
aware of the association. à : i 

His sun is a god—Helios—as yet unidentified with 
Apollo, who wears his solar attributes unconsciously: 
Helios is also known as Hyperion, “he who walks» $n 
high," and Elector, the “shining one.” Voluntarily he 
pursues his daily course in the sky, and voluntarily he 
sinks to rest in the ocean-stream. ' Subject, however, at 
times to a higher compulsion. For, just after the rescue 
of the body of Patroclus, Here favours her Achaian 


ene precipitating at a critical juncture the descent 
of a 
On another occasiog, however, Helios 


xviii 249). 

memorably asseits his independence. when, incensed at 
the slaughter of his, sacred cattle by the self-doomed 
companions of Ulysses, he threatens to “ descend into 
Hades, and shine among the dead” (“Od.,” xii. 383). 


And Zeus, in promising the required ‘satisfaction, virtu- ` 


ally admits his power to abdicate his office as illuminator 
of gods and men. : DEREN D 
nce only, the solstice is-alluded'to in Homeric verse. 

The swineherd Eumæns, in describing the situation of his 
native place, the Island of Syrie, states that it is over 
against Ortygia (Delos), “where are thé turning-places of 
the sin” (“ Od.,” xv. 404). The phrase probably indi- 
cates the'direction in which Delos lay from Ithaca, being 
just so much south of east as the sun hes at rising on the 
shortest day of winter. To those early students of Nature, 
the travelling to and fro of the points of sunrise and sun- 
set, furnished the most obvious clue to the yearly solar 
revolution; so that an expression, to us somewhat re 
condite, conveyed a direct and unmistakable meaning 
to hearers whose narrow acquaintance with the pheno- 
mena of the heavens was vivified by 1migediate personal 
experience of them. 

Selene first takes rank as a divine personage in is 
Homeric hymns. No moon-goddess is rec 
the * Iiad ? or Odyssey." Nor does the dei solet of 
"ambrosial night,” regarded as a mere lght-giver or 
time-measurer, receive all the attention that might have 
beenexpected A full moon is, however m gn with 
the other *heavenly signs" on the shield of AchiHes, 
and figures somewhat superfluously in the magnificent 
fassage where the Trojan Waich-fires are compared to 
the stars in a cloudless sky : i 3 3 

“Ewen as when in heaven,the Stars about the bright 
moon shjne clear to see, when the air 1s wirdless, and all 
the peaks appear and the tall headlands and glades, and 


? 


D 


unwearied and unwilling luminary (''Miad," . 
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from heaven breaketh open the infinite air, and all stars 
are seen, and the shepherd's heart is glad; even in like 
multigide between, the ships and the streams of Xanthos 
appeared the Melchior that the Trojans kindled ın front 
of Ilios." 1 
Here, as ER simile no sooner presents itself 
than the poet's 1 tion seizes upon and develops 
it without overmuch d to the illustrative fitness of its 
detai. The multitudinous effect of a thousand fires 
blazing together on the plain inevitably suggested the 
stars, But with the stars came the complete nocturnal 
scene in its profound and breathless tranquillity. The 
“rejoicing shepherd,” meantime, who was part of it 
wguld have been ill-pleased with the darkness required 
fP the innumerable stellar display first thought of. And 
rx the untutored sense, landscape is dehghtful only 
80 as it gives promise of utility, brilliant moonlight 
was added, for his satisfaction and the eid of his flock, 
as well as for the perfecting of that scenic beauty felt to 
be deficient where human needs were left uncared for. 
Just ın proportion, however, as rocks, and peaks, and 
wooled glens ap distinct, the lesser lights of 
heaven, and With them thedundamental idea of the com- 
parison, must have become effaced; and the poet, 
, accordingly, as if with a misgiving that the fervour of 
his fancy had led him to stray from the rigid line of his 
purpose, volunteered the assurance that "all the stars 
were visible?—as, to his mind and eye, they doubtless 


were. 

Of the “ vivid plfnets* thrown in by Pope there is no 
trace inthe onginal Nor could there be; since Homer 
was totally ignorant that such a class of bodies existed. 
This curious fact affords (if ıt were needed) conclusive 
proof of the high antiquity of the Homeric poems. Not 
the faintest suspicion manifests itself in them that 
Hesperts, “fairest of all stars set in heaven,” is but 
another aspect of Phosphorus, herald of light upon the 
earth, “the star that saffron-mantled Dawn cometh after, 
and spreadeth over the salt sea " (*Ilad, xxii. 226-27). 
The identification & said by Diogenes Laertius to have 
been first made by Pythagoras; and it may at any rate 
be assumed with some confidence that. this elementary 

iece of astronomical knowledge came to the Greeks 
rom the East, with others of a like nature, in the course 
of tHe sixth or seventh century B.C. Astonishing as it 
seems that they should not have made the discovery for 
themselves, there is no evidence that they did so. 
Hesiod appears equally unconscious with Homer of 
the distinchon. between “fixed” and "wandering? 
stars. According to his genealogical information, 
Phosphorus, like the 1iest of the stellar multitude, 
sprang from the union of Astreus with the Dawn 
(* Theogony,” 381), but no hint is given of any generic 
diffaence between them. 

There i3 a single passage in the “Iliad,” and a parallel 
one in the “ Odyssey," in which the constellations are 
formally enumerated by name. Hephestus, we are told, 
thade for the son of Thetis a zu p and strong, 
whreg, by his exceeding skill, a multitude of objects 
were 

“There wrdSght he the earth, and the heavens, and 
the sea, and the unwearying sun, and the moon waxing to 
the full, and the sigas every one wherewith the heavens 
are crowned, Pleiads, and Hyads, and Orion’s might, 
and the Bear that men call also the Wam, her that turneth 
in her peeo and watcheth Orion, and alone hath no part 
in the of Ocean” (* Iliad,” xvui. 483-89). 

The corresponding lines in the * Odyssey ” occur in the 
course of describing Ulysses’ voyage from the isle of 
Calypso to the land of thg Phæacians. Alone, on thg 
raft he had constructed ôf Ogygian pine-wood, he sat* 
during seventeen days, “and cunningly guided the craft 

Ia as e ^ 7 
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with the helm ; nor did sleep fall upon his eyelids, as he 
viewed the Pleiads and Bootes, that settefh late, and the 
Bear, which they likewise the Wain, which turneth 
ever in one place, and keepeth watch upon Orién, and 
alone hath no part in the baths of Ocean” ( 

271-75). A . 

The sailing-directions of the goddess were to keep the 
Bear always on the left—that 1s, to stcer due east. 

It is clear that one of these passages is an adaptation 
from the other; nor is there reason for hesitation in 
deciding which was the model — Indepeadently of 
extrinsic evidence, the verses in the *Ilad? have the 
strong spontaneous ring of originality, while the Odyssean 
lines betray excision and ifterpolation The “ Hyads and 
Orion's ht” are suppressed for the sake of introduging 
Bobtes. Variety was doubtless aimed at in the change; 
and the conjecture 1s at least a plausible one, that the 
added constellation may have been known to the poet of 
the “ Odyssey” (admitting the hypothesis of a divided 
authorship), though not to the poet of the “Iad.” 
Known, that is, in the sense that the stars comprising the 
figure of the celestial Husbandman had not yet, at the 
time and place of origin of the “ Iliad," become separated 
from the anonymous throng circling in the “murk of 
night." ` 

The constellation Bootes was invented to drive the 
Wain, as Arctopyla» to the Bear, the same group 
in each case going by a double namg. For the brightest 
of the stars thus designated we still preserve the appella- 
tion Arcturus (from arktos, bear, of/ros, guardian), first 
used by Hesiod, who fixed upon its acronychal rising, sixty 
days after the winter solstice, as the signal for pruning 
the vines (“ Works and Days,” 564-70). It is not unlikely 
that the star received its name long before theeconstella- 
tion was thought of, forming the nucleus of a subsequently 
formed group. This was undoubtedly the course of events 
elsewhere ; the Great and Little Dogs, for instance, the 
Twins, and the Eagle (the last with two minute com- 
panions) having been individualised as stars previous to 
then recognition as asterisms, 

‘There ıs reason to believe that the stars enumerated in 


the “Iliad” and “Odyssey? constituted the whole of ° 


those known by name to the early Greeks. This view is 
strongly favoured by the sare ee the Homeric and 
Hesiodic stars. It 1s difficult to believe that, had there 
been*room for choice, the same list precisely would have 
been picketl out for presentation in poems so widely 
diverse in scope and origin as the “Iliad” and 
* Odyssey " pn the one side, and the “ Works and Days” 
on the other. As 1egards the polar constellations, we 
have positive proof that none besides Ursa Major had 
been distinguished. For the statement repeated in both 
the Homeric epics, that the Bear alone was without part 
in the baths of Ocean, implies, not that the poet verit- 
ably ignored the unnumbered stars revolving within 
circle traced out round the pole by the seven of the 
Plough, but that they still remained a nameless crowd, 
unassociated with any terrestrial object, and therefore 
attracting no popular observation. 

The Greeks, according to a well-attested tradition, 
made acquaintance with the Lesser Bear through Phoe- 
ician communication, of which Thafes was the medium 
Hence the designation of the group as Phoimke, Aratus 
(who versified the prose of Eudoxus) has accordingly two 
Bears, lying (in sailors’ phrase) “heads and points" on 
the sphere , while he expressly states that the Greeks still 
(about 270 B.C) continued to steer by Helike (the 
Twister, Ursa Major) while the expert Phoenicians 
directed their course by the less mobile Xyrosonra (Ursa 
Minor). The absence of any mention of a Pole-star 
secs at first sight surprising. Even the 4roquois 
Indians directed their wanderings fron of old by the one 
celestial luminary of which the position remained sensibl 
invariable (Lafitau, “ Mæœurs des Sauyages Américains,” 


* Odyssey,” v 
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p.240). Yet not the gods, themselves, in Homer's time, 
were aware of euch a guide. It must be remembered, 
oreren that the axis of ghe earth's rotation pointed, 
towards a considerably different part of 
the de bru Ed that now met by its imaginary pro- 
ion. The precession of the equinoxes has been at 
in the interval, slowly but unremittingly shifting the 
situation of this point among the stars. Some 600 years 
before the Great Pyramid was t, it was marked by the 
close vicinity of the brightest star in the Dragon. But 
this in the course of ages was left behind by the onward- 


travelling pole, and further ages elapsed before the star at 
the tip of the Little Bear’s tail p s prent 
position. Thus the entire millegnium before the 


era may count for an interregnum as regards Pole-stars. 


- Alffha Draconis had ceased to exercise that office ; AI- 


ruccabeh had not yet assumed it. 

The most ancient of all the constellations is probably 
that which Homer as never-setting (it then 
lay much nearer to the pole than it now does). In his 
time, as ih ours, it went by two appellations—the Bear 
and the Wain. Homers Bear, however, included the 


, Same seven bright stars constituting the Wain, and no 


- standing, is “prehistoric "and 


old Hipa dus, the Se 


more ; whereas our Great Bear stretches over a sky-space 
of which the Wain is only a small three of the 
striding monster's far-apart paws being marked by the 
three pairs of stars known to the Arabs,as the “garelle’s 
springs.” How this extension about, we , can only 
conjecture ; but there is evidence that it was fairly 

established when Aratus wrote his description of the 


constellations. Aratus, however, copied Eudo and 
Eudoxus used observations made—doubtless by Áccad 
or Chaldean astrologers—above 2coo B.C. e infer, 


then, the Babylonian Bear was no other than the 
modern Ursa Major. 

But the pode asterism— the Seven Rishis of the 
em Triones of the Latins, the Ark- 
tos of H omer—included no more than seven stars, And 
this is important as regards the origin of the name. For 
it is im IDE I fappos a eae to: goy aman 
ae more restricted group. Scarcely the 

uiescent ncy of Polonius could find it ** backed like 

” or “very like a° whale.” Yer a weasel or a 
whale would match the equally well with, or better 
than, a’bear. Probably the growing sense of incongruity 
between the name and the object it signified mayhave 
induced the attempt to soften it down by gathering a 
number of additional stars into a group presenting a 
distant resemblance to a four- méhster. 

Thê name of the Bear, this initlal difhicflty notwith- 
runiversal It was 
traditional amongst.the American-Indian tribes, who, 
however, sensible of the absurdity of attributing a con- 
spicuous protruding tail to an animal almost destitute of 


, stb ap appendage, turned the three stars composing it 


into three pursuing hunters. 

The same constellation under a divinified 
title Orawa, im the great Finnish epic, 
Now, although there is no certainty as 
Es px original meaning of this which has no longer 
a current dna to any terrestrial object, it is impos- 
sible not to be struck with its resemblance to the Iroquois 


`~ term Okowart, signifying “bear,” bath zoologically aad 


astronomically (Lafitau, op. cit, p. 236). The inference 
seems justified that Otawa held the same two meanings, 
‘and ius the Finns knew the great northern constellation 
by the name of the old Teutonic king of beasts. 

It was (as we have seen) fimilarly designated on the 
banks of the Euphrates; and a celestial ahe-bear, doubt- 
fully referred to in the Rig-Veda, becomes the starting- 
point qf an hie accent | legend m the Ramfyana.(De 
Gubernatis, " Zoologi ythology;” vol. ib p. 109). 

J ' Erdanns : 
gi ecd to Mr. run calculation. See R. Brown, * 


Thus, circling the globe from the valley of the Ganges 
to the great lakes of the New World, we find ourselves 
confronted with the same sign in the northern skies, the 
relic of some primaval association of ideas, long since 
extinct. 

Extinct even in Homer's tme. For the myth of Cal- 
listo (first recorded in a lost work gy Hesiod) was a 
su uent invention—an effect, not a cause—a mere 
embroidery of Hellenic fancy over a linguistic fact, the 
true origin of which was lost in the mists of antiquity. ' 

. Thereis, on the other hand, no difficulty in understand- 

how the Seven Stars obtained their second title of the 
ain, or Plough, or Bier. Here we have a plain case.of 
imitative name-giving—a suggestion by resemblance 
almost as direct as that which established in our ae 
Triangle and a Northern Crown. Curiously eno 5 > 
individual appellations still current for the stars 
Plough, include a reminiscence of each system of nomen- 
clature—the legendary and the imitative. The þrightest 
of the seven, a Urse Majoris, the Pointer nearest 


the Pole, is designated Dudhe, si , in Arabic, 
“bear”; while the title Aesnefszas, ent to Bendi- 
en-Nasch, * daughters of the bier "—of furthest star . 
in the plough-handle, tates the lugubrious fancy, - 
native in Arabia, by which the group as a corpse" 
attended by three mourners. . M; CLERKE 


(To be continued.) 


RAINBAND OBSERVATIONSAT THE BEN 
NEVIS OBSERVATORY 


AINBAND spectroscopy is one of the extra “subjects 
taken up at the Ben Nevis Observatory, along with- 
the usual meteorol routine, At every hour, when 
there is ere li the intensity of the rainband is 
observed and reco and now, thé mean daily rain- 
band Jpn one of the items in the Ben Nevis weather 
report in the y newspapers. The scale in use is 
tically the same as that used by Dr. Mill, of the Ce 
ae Station, of Edinburgh by hiffn i B a to the 
Society o h Proc. S. 1882-84). 
AA scale is in the itself—a t convenience 
—being the Fraunhofer lines E, 2, and F of the solar 
spectrum. After a p set of observations had 


been made, ir various "weather, for the ose 
of determining the ive intensity of these ines, a 
numerical value was given to each, nam ; to E, 2; to 4, 


4; and to F,7. After a little practic it is quite easy to 
estimate the values less than 2, which often occur, and 
the values abcve 7, which very seldom occur. With this 
scale, the intensity or darkness of the rainband and D 
line taken together is compared, and the numerical ne 


of its scale- equivalent entered in the dca ; 
instrument is one of Hilgers rainband Med 
pes, and the part of the sky always observed is 


spectrosco : 

between 30° and 40° above the south-western horizon. 
The results obtained in 1885 were communicated to 

Scottish Meteorological Society, and are published in th 


Journal for 1886 (see NATURE, vol xxxiii p. 622). In 
1886, over 3000 observations were the relative 
frequency with which each number of S cale Wal ob- 


served will convey an ide» of the intensity of the rain- 
band on Ben Nevis. The percentage of observations of 
each number is as follows :— 
Rainbend ý o 4 5 6 7 
Percentage 24 E 37 à I 
The mean of all the observations gives a rainband of 1'7. 
Now at sea-level according to Dr. Mill, the rainband is 
seldom or never less than , that is, than 2 on our scale. 
*Hence the mean rainband ofthe Ben is about equal to 
the minimum at sea-level. About 80 per cent. of these 
observations were made when the*Ben was enveloped in 
fog or pist. The only effect fog or mist has upon the 
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rainband is that its intensity is the same in every possible 
direction, whereas in clear weather, as is well known, it 
is generally greatest at the horizon and least at the zenith. 
But ag the rainband in fog or mist has been found to be 
equal to that which is observed in clear weather at an 
altitude of 30° or 40°—the altitude of that part of sky 
always observ8d-sthe presence or absence of fog and 
mist has been ignored in working up the observations. 

In forecasting the weather for the surrounding low- 
levels, the rainband observed here, together with similar 
observations at Fort William, wo robably be of great 
value, but its forecasting power for ihe summit alone is 
limited. The lower values generally show indications of 
rain several hours before it comes on, but the higher 

es simply indicate a continuation of the heavy rain- 
fall by which they are invariably accompanied. ‘To show 
that the rainfall increases with the successive numbers of 
the scale, the mean hourly rainfall has been computed, 
for eachsscale value, from the rainfall of the three hours 
and twelve hours after noon. For the observations of 
,1885, the mean daily rainband was used. In 1886, each 
individual observation was taken into account, and, for 
each number of the the mean rainfall was com- 
puted from the rainfall o the three hours after each 
observation. Asthe results differ in some respects, they 
e are here given for each year separately :— 
Rainband o I 2 and upwards 
Rainfall f (885 ..:000 ‘006 ‘016 "029 "oso 5 *106 
(inches) | 1886... 002 006 ‘oI2 ‘016 ‘027 ‘076 


e 

Owing to the fewness of observations of the numbers 
5,°6, 7, they have been grou together. The higher 
values are followed by a which is proportionally 
far too high, owing, no doubt, to the fact that these higher 
values are only observed during the of cyclonic 
disturbances laden with moisture from the Atlantic, when 
a great amount of this moisture only comes into the 
spectroscopic field in a condensed state, when it is forced 
to ascend so as to pass the summit, and consequently 
does not affect the rainband, but causes a very heavy 
rainfall The moi that ascends the mountain, not 
being detected below by the oscope h is a con- 
stant source of disparities in the agreement of rainband 
and subsequent rainfall The fact that our mean rain- 
band is not greater than 17, and that the amounts of 
rainfall were, for 1885, 146'497 inches, and for .1886, 
107'847 inches, clearly indicates that a great part of our 
rainfall is due to the condensation :of the moisture that is 
forced up from below the level of the summit. 

In comparing rainband with subsequent rainfall, the 
eme of the air at the time of observation, as well 
as the variation in the temperature, must be taken into 

account With the view of ascertaining the relations 
between rainband, su ent rainfall, and temperature, 
the rhean hourly rainfall for the three hours after an ob- 
servation, for each number of the rainband stale, and for 
every 5° of temperature from 15° to 50°, has been calcu- 
lgted, and the results for rainbands of values 1, 2, and 3, 
- are as follows :— 
T 15° 
. t “4 003 
a 'oo5 
3 . '007 


iO ss x? 359 — 4 49 
"005 'OIO 'COÓ “006 ‘004 "000 '000 
'OIO 024 'OI5 OI2 ‘006 '003 '000 
'013 '026 'OI9 ‘O16 'OIS '009 '003 


The means for temperatures of 25* and upwards show 
that for any one rainband, when the temperature rises 
the rainfall decreases, and when the temperature falls the 
rainfall increases. The results being as yet only ten- 
tative, it cannot be definitely stated by how much the 
mean hourly rainfall increases or decreases per degree of 
fall or mse in the temperasfire, for any one value of thé 
rainband. The means for temperatures below 25° seem 
to indicate that a fall if the temperature causes a dearease 
in the rainfall, which is not at all probable. Ifit be the 


Ramband 


case that low temperatures do not affect the absorbi 
powers of aqueous vapour, which is not kkely, TRER 
amount of rainfall at these |pw temperatures may be due 
to the necessarily unsatisfactory measurements ef pre- 
cipitation obtained from the rain-gauge when the temper- 
ature is below 32°. In truth, snowfall and yai ase 
measured by the rain gauge, can hardly be compared with 
each other. Fora account of these and other ques- 
tions of rainfall here, Mr. Omond's articles and also 
Mr. Buchan’s “ Meteorology of Ben Nevis” in the Journal 
of the Scottish Meteorological Society for thg last two 
years. 

The mean rainbands at the different temperatures 


are :— e. 

T 15° 30 3P 40° $5 0g? 
famlend .. A o4 I5 19 24 15 33 
The greatest number of observations at any one tem- 

perature was 724 at 30°, and the least 35 at 50°. 

The reason why so many observations werg made in 
1886 was to find whether there was any daily variation in 
the rainband. That there is a slight variation will be seen 
from the following results, which are for the summer 
months only, viz. :— 


25^ 


I'I 


209 
I'I 


Hour 6 7 8 9 IO II I$ n0On 
Rainbend r4 I4 I6 I5 16 1$ 17 
Temperature 3a'€ 3253 32"7 33'3 33°5 3470 34"4 

Hour I3 14 I 16 e 17 a8 
Rainband I r8 317 r8 17 


7 r7 
Temperature "T 35"0 35"0 34"9 34°°7 34"3. 
The rise in the rainband from 6 a.m. till 3 p.m. follow- 
ing the temperature, points to the cause of this daily 
variation as belng the expansion of the lower atmosphere 
by the rising temperature, and the consequent raising of 
the vapour above the level of the Ben. "This is almost 
the same cause to which Mr. Buchan ascribes the wise in 
the barometric pressure for the same daily period. Prof. 
Piaxzi Smyth says that the rainband does not increase 
for a rise of temperature a£ sea-level, because the total 
quantity of vapour over the place of observation is pretty 
constant (Journal Scot. Met. Soc., vol v.). Butoverthis * 
summit the quantity of vapour is not constant, but varies, 
and the rainband varies with it. s 
Remarkable variations in the rainband occur in the 
course of a single day, often amounting to 3, and some- 
times to 5 and 6. On March 26, 1886, when a cyclone 
was passing to the north of the Observatory, the rainband 
varied from, 6 at loam, to 3 at I2 noon, and I at 
5 p.m. The strongest mean for any one day 8 on 
January 1, 1886, while a mean of o has frequently 
occurred. On December 18, 1885, a rainband, estimated 
at 12, was observed on the rising sun—this was one of 
the noted “ fore-glow ” mornings. In anticyclonic weather, 
which is characterised by great dryness of the air, Wi 
all the clouds at lower levels, a strong rainband is always 
obtained from the layer of air close over the clouds, in 
summer, when not a trac is detected at the usual height 
of observation ; but in similar weather in winter the rain- 
band is often entirely absent, even over the clouds, It is 
noteworthy that on days with little or no rainband, when 
not y looking at the sun, the spectrum as a whole 
i? darker than usual, and on days with strong ram- 
bands, the parts of the spectrum not occupied lines 
are brighter than usual Ina certain type of weather, when 
the rain-gauge completely fails to record the precipitation 
the minband always indicates the presence in the air of 
the vapour which gives it. This occurs when snow- 
are deposited with low temperatures and strong 
winds, as described in NATURE (vol. xxxi. p. 532). The 
importance of rainband observations will be greatly in- 
creased when similar series can be urgertaken at the sea- 
level simultaneously with those on the summit of Ben 
Nevis. e A. RANKIN 
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Do SCORPIONS COMMIT SUICIDE ? 


( ORRESPONDENPS o$ NATURE have repeatedly 
— r&ised-the question whether thee is any truth in the 
old legend that a scorpion, when placed within a ring of 
` *red-hot embers, will, after making futile efforts to pass the 
fiery circle, deliberately kill itself bv inflicting a wound with 

- A sting initsown head. Surgeor-General Bidie, of Madras 
voL xi. p; 29), Dr. Alen Thomson (vol. xr. p 577), and 

. Gillman (vol mp 629), have answered the question 

in the affimnative. . The other aide has been taken by Mr. 
Hutchinson (vol. xxi. p. 226), Mr. Curran (vol. xxi. p. 325), 
and Mr. Lloyd Morgan (voL xxvii p.313) Mr. Hutchin- 
son maintained that the animals experimented on by Mr. 
G1 had died from excessive heat. To this Mr. Gill- 
man, replied, that the temperature in tbe centre of such 
a circle of glowing charcoal as he used does not exceed 


50? C. , 
The subject has lately been' toro investigated by 
Mr. Alfred G. Bourne, Professor S Biss obe Presi- 
dency College, Madras; and th= results of his observa- 
tions ‘have ‘been set forth in a paper communicated to the 
Royal Society by Prof. Ray Lankeser. Some of the 
details of his experiments are not ve-y pleasant reading. 
` but it must be remembered tha- the question if one of 
. considerable importance, because, if it could be proved 
that the scorpion commits suicide,its empulse to do so 
would be, as Mr. Romanes has pointed out, “a unique 
case of an instinct detiimental a'ike to the individual and 
to the species." I 
One of the arguments used to disprove the existence of 
the supposed: instinct ‘is, that. it is pLEysically impossible 
for a scorpion to sting itself in a vulrerable place Mr. 
Bourne shows that this statement is inaccurate If, 
he says/a dead scorpion be taken wħich is quite limp 
and not in a state of rigour, it will be easily seen that the 
last four segments of the tail are about the only portions 
of the body, whether.on the dorsal or ventral surface, 
where a scorpion could no? sting itse Further, if two 
fighting scorpions be watched, it wil be seen that the 
extent to whicH the sting can be moved abont is perfectly 
wonderful Moreover, he,has noticed that, when the 
scorpion is placed in very unpleasan- circumstances, it 
not unfzequently lashes its tail about and causes actual 
penetration of the sting. If, for instance, the rays of 
& burning-glass be concentratec on any part irs 
body, the scorpion brings its sting there» and tries 
to strke away the source of imtațjon. Occasion- 
ally. itg efforts become. more and more tic, and the 
int of the sting catches somewhere. ¢ scorpion, 
owever, does-not die unless the heat is concentrated on 
the back. Im that case it sóon succcmbs, even if the 
ing has been tied down or previously removed. 
, i most important of Mr. Bournes propositions. is 
e poison of a scorpion is quite powerless to kall the 
same- individual, or another individual of the same species, 
or even scorpions of other species. If this proposition is 
established, there can, of course/bs no further controversy 
about the matter. 4 priori, it 1s. not improbable, for Sir 
Joseph.Fayrer'has shown that the cobra poison will not 


affect a cobra. Mr. Bourne frequently took a scorpion |. 


in his hand, and, holding the sting between a pair of 
forceps, pricked: the scorpion with the si 


methodof squeezing out the poison was perfectly effective, 
Mr. Bourne, after {stinging a scorpion, sometimes con- 
tinued to hold the sting, and, taking a cockroach, squeezed 
out into- it some goie of the poison. The cockroach in: 





variably became vey Saget at once, and died in an 
hour or so He also a large cricket, stinging it in 
the femur of the hind-leg ; that leg became para- 
lysed. When the animal was stung in*the same place on 
both sides, both the hind-legs became useless, and it 
crawled away on the two-anterior pairs of gs. Stungin 
the thorax it became quite torpid; when placed on its 
back it was not able to tum over. After considerable 
search, Mr. Bourne procured some specimens of Thely- 
phonus, which he chose as being the nearest relatives of 
the scorpions, He these in his usual method, and 
in each case they died within six seconds. He then tried 


some spiders, and they died in a few minutes when well 
stung. The slower general action in cockroaches and 
crickets is probably, he supposes, to be explained by. ge 
very inefficiert circulation of the blood in insects as 
compared with Arachnida. ° 

-In all casea of artificial stinging Mr. Bourne took 
especial care to avoid mechanical injury to tMe nerve 
ganglia- And he tried puncture without the introduc- 
tion- of scorpion poison. Using large insects for this 
purpose, he obtained complete om from ul effects 
when using simple puncture, whereas the same species of 
insects- when punctured with introduction of scorplon 

oison were instantly paralysed, and died in half an hour. 

c also procured two smal! shore crabs. One he punc- * 
tured between -wo joints of the t chela of one side ; 
several drops of blood emided, Pur they coagulated, and 
the crab remained well The second he stung in the 
same ee ise slg oss, reign it to ios 
po : e claw was. y paralysed, 
one ‘gradually became torpid, and died in 1&ss diia 
an hour. i : 

When a number of scorpions are kept together in ca 
tivity, it is not difficult to irduce a couple to fight. Me 
Bourne isolated such a couple, and they fought on and'off 
fortwo days, during which time each repeatedly stung the 
other. On another occasion he separated two scorpions 
which had been-fighting, and which had repeatedly stung 
oneanother. They lived perfectly -well : 

Apropos of Mr. Gillman’s remarks about the actual . 
temperature to which the scorpion is subjected in the 
“fiery circle," Mr. Bourne tried this experiment. He 
placed a scorpion and a cockcroach (for comparison) in 
an incubator with glass sides, and gave them & piece of 
wood to walk about upon, and. gradually raised the tem- 
perature. At 40* C. both seemed uncomfortable, and the 
cockroach performed a sort of licking action on all its 
legs and antenns. At 45° C. the scorpion. became very 
sluggish, and at 50° C. it was nearly dead. A 1 
furious scorpion before the experiment, it now lay on its 
back and did not attempt to get up. Mr. Bourne took it 
out and gave it a cold bath, and put it in a cool earthen; 
ware vessel; and in the course of two hours it recovered. 
The cockroagh,was left in the incubator till the tempera- 
ture reached 52? C. When nearly dead, it was taken out, 
and very gradually recovered. To try the effect of a wet 
h a scorpion and a cockroach were placed in water at 
43°C, and they both died almost immediately, whereas 
they would both have lived in cold water for hours. 

e inference drawn by. Mr, Bourne om his experi- 
ments is that sccrpions do mot commit suicide, and that 
when they die within a ring of fire, heat is the cause of 
death. er he had reached this conclusion he was told 
that according to some authorities inclosure in a circle of 
oil, or inclosure under an inverted tumbler, will cause a 
scorpion to laH itself. He accordingly placed a scorpion 
on-a plate within a ring of cocoa-nut oil. It calmly ed 
through: He placed another scorpion on a e, and 
found the edge a thick roll of rag dripping with kerosene 
oi. The animal walked out ofer the rag. When daubed- 
with oil, it appeared uncomfortaple, but did nothing 


rematka ble. e imemt with an inverted tumbler 
was made, and gave the same negative result. ` ] 


OA 
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THE MYTHICAL ZOOLOGY OF THE FAR 

E EAST : 
SHORT time’ ago the British Museum acquired a 
comprehensive collection of Japanese and Chinese 
pictures, madeeby Mr. William Anderson, for some years 
medical officer to*the British Legation in Tokio. This 
entleman's magnificent work on the ^ Pictorial Arts of 
japan has already been noticed in these columns ; and 
he has just placed students of the arts of the Far East 
under an additional debt of gratitude to him by the pre- 
ion of a catalogue of his collection in the British 
useum, which has just been published by the Trustees of 
that institution. With this volumé, except for a special 
pufpose, we have nothing to do; but it is impossible to 
Elance through it without being struck by the amount of 
abour* which the author has devoted to his dissertations 
on the ous schools of painting, to his descriptions of 
charactefistic examples of these schools, and to his ex- 
Janation of the motives which inspired the artists. 

e word “catalogue” 1s a modest one to employ in 
describing the work, for though it contains the Simber 
and names of®the pictures, this is the least part of its 
contents, x E 

Amongst the motives of the artists of China and Japan, 
‘nythical zoology held a very important place ; it evidences, 
says Mr. Anderson, “a courage of invention almost un- 
paralleled in the pseudo-science of Oriental races.” Itholds, 
too, a disproportiongte place in the folk-lore and supersti- 
tions of the people of both countries. Yet it has scarcely 
regjved any attention in Europe. In Prof. Angelo de 
Guberndhs's great work on “ Zoological Mythology” there 
is but a single reference to China, and pone at all to Japan, 
while the myths of Aryan nations occupy the greater part 
of his volumes. Here and there in Books relating to the 
countries of Eastern Asia scanty references to popular myths 
respecting animals are found, but, so far as we are aware, 
Mr. Anderson’s is the first work which gives any adequate 
conception of the marvellous extent of this s fes ollo 
amongst the Chine® and Japanese. As the latter owe 
their art, literature, and reuen to China, sọ they owe 
also their scientific myths. e Chinese have develo 
mythical zoology to a greater extent than any other nation. 
“Their literature teems with e conceits, some of 
which appear to be transcripts of local folk-lore, others 
appertain to Buddhism or Taoistic legends, and- others 
are as sober facts of natural history.” These 
have almost all been adopted and improved in treatment 
by the Japanese. j PL 

Mr. Anderson divides the anthropological myths into 
three classes :— S 

(1) Persons born of woman with or without divine agency, 
who develop magical powers, work miracles, and attain 
a fabulous Jongen. . : 

(2) Those distinguished by physical peculiarities of a 
fabulous nature. Amongst these are giants ; dwarfs ; per- 
forated men, who are conv about by coolies by means 

les put poe holes which conveniently exist in 

the ies for this p se; stomachless men, who, 
according to po belief, “ dare not laugh for they have 
no side’ to hold9 ; men with enormously long legs, and 
those with similarly long arms; men with tails, who 
carefully dig holes where they sit in order to provide à 
receptacle for the appendage; and many other extra- 
ordinary beings, all of which are truthfully described, 
from Chinese works of authority and repute, in the great 
Japanese en UE Wa-Kan-San-Sat d'su-yf. 

) Transitio beings, who combine with human ele- 
ments parts naturally appertaining to the lower animals: 
such are feathered men; those with human faces, but the 
wings and beak of a bird? mermen, who have hüman 
h and arms attached to the body of a fi 
the secrets of the deep from fhe murmuring hollow of the 
Conchifer. To this section also belongs the vampire 
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bride who lures men to her deadly embrages till she has 
drained away their life-blood. s 

Mythical animals are simiMrly classified :— 
~- (1) Those without any ble peculiarities df con- 
formation, but gifted with supernatural attributes. Thus 
the tiger 1s classed in Chinese mythology as ote of the 
supernatural animals, the king of beasts, and the repre- 
sentative of the masculine or active principle'of Nature. 
Tt attains the age of a thousgnd years, and after passing 
the half of this term its hair becomes white. It is some- 
times seen in association with the dragon, apparently as 
the emblem of the power of faith; it 1s also ook | as 
the type of wisdom, and in illustration of this attribute 
Mr. Anderson gives a stot (p. 51) which has a familiar 
analogy in European folk-lore. The fox, again, is «he 
demon of mischief, with the power af changing his shape 
at will, but ever with some evil design on the comfort of 
mankind. When he reaches the age of fifty, Mr. Anderson 
tells us, he is able to accomplish at will his most favourite 
and baneful metamorphosis into the resemlance of 
womankind ; at a hundred he can take the shape either 
of a young and beautiful su ar of a wizard strong in all 
the powers of magic; and when he reaches the term of a 
eens eate he becomes a Celestial Fox, characterised 
by a golden colour and nine tails, and may be admitted 
to heaven. But it appears he does not always avail him- 
self of this privildze, fer the possession of the extra tails 
only gives him an augmented cunniag and capacity for 
wickedness. The tortoise also attains a marvellous 
longevity, and is variously represented as the embodiment 
of a star in Ursa Major, and as a descendant of the first 
dragon. In Hindoo mythology the tortoise supports the 
elephant which supports the world ; in Japanese art it is 
represented as bearing on its back the mountairf abode of 
the immortals. The horse is also associated with longevity. 
and it is still a popular belief that the female is delivered 
of its progeny through the mouth. The crane is one'of the 
commonest figures in Japanese art; in Chinese mythical 
zoology there are four varieties, distinguished by their 
colours ; they all live to a fabulous age, and after com- 
pleting six hundred years are superior to the necessity 
of other sustenance than water. Many other notices af 
animals belonging to this class are scattered throughout 
Mr. Anderson’s book in connection with pictures im which 
they are represented. i 

(2) "Animals differing from their fellows only in size, or 
in alteratiotfs of the due number of paits, Such are 
serpents eight hugdred feet long, which devour elephants ; 
nine-tailed feres; the four-eared monkey which heralds 
the deluge; the fish with ten bodies and one head, whose 
flesh is a sure pieventive of boils ; and many others. 

(3) Creatures made up by the amalgamation of parts of 
various animals. Amongst these composite monsters the 
principal is the aegon, which, according:to the Japangge 
encyclopedia already mentioned, has the head of a camel, 
the horns of a deer, the eyes of a demon, the-ears of an 
ox, the body of a serpent, the scales of a carp, and the 
claws of an eagle. It is not necessary t® say more by 
way of description, for it is the most familiar object in the 
art of China and Japan. It is treated by writers of the 
last century as really.existing. It becomes at will, accord- 
ing to a Chinese author of the seventh century BC.,re- 
duced to the Size of a silkworm, or swollen till it fills the 

ce of heaven and earth. “In Chinese Buddhism it 

ys an important part, either as a force auxiliary to the 
jus. or asa malevolent creature to be converted or quelled.” 
Itis a guardian of the faith, an attribute of saintly or 
divine persona an enemy of mankind, an emblem of 
majesty, the sab fa genius of rainfall, and a symbol of 
time and place, giving its name to certain days and years, 
and to a point of the compass. Many more detail§ about 
this extraordinary creature will be found scattered through 
Mr. Anderson’s book, especially on pp. 48 et seg. e 
Ain or kirin, “the noblest form of sni creation, 
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tion at M. Bischoffsheim’s magnificent observatary and the 
completion of the spectroscopic installation theme, have borne 4 
such rich fruit in the shape of a method of sorting Sut the, 
telluric from the true solar lines (a method slightly modified ` 
by Cornu), and of a map of the solar m as observed by 
the new form of spectroscope of his own which vastly 
surpasses in dispersion and purity of image. anything that 
preceded it, Dr. Thollon has not only worked at Nice, bat at 
the Pic du Midi and the Paris Observatory ; he was also one 
of the observers of the total solar eclipse in Egypt in 1882, In 
all his wanderings, as in his work, ho made many friends, and 
all who knew him will mourn his loss, not only es a man of 
science, bat ns one possessing, above the ordinary degree, erue 


"S e. 
and an emblem of ee Bow alo bd to this 
clase! It has the y of deer, its oF a ot; anda 
singleghorn; so that it theunicorn The i 
is another animal of this kind, with the head of a pheasant, 

e the beak of a swallow, the neck af a tortoise, and the 

` outward fesemblance of a It is ed as an 

. omen of and heralds advent of a beneficent 
: reign. “In works of art it is a nondescript bird of 
gorgeous Hs a intermediate between that of the 

. peacock . paradise, and bears flame-like 
thpendages where the neck joins the body” 

p the creatures referred to here, and many more 
belonging to one or other of the classes of zoological 
myths, are ted pictorialy in the Wa-Kan-San- 
Sat dsu-yé, mentioned, and in the Masgwa of 
Hokusai, a book to which access can be obtained without 

Me difficulty in most of the capitals of Europe. 

To the mythical animals already mentioned, which 
are common to China and Japan, the Japanese have 
added sofhe of their own invention. - Such are serpents, 

ient centipedes; monster devilfishes ; iders, pro- 

bly re ting the troglodytes of old | ; the 
raccoon- dog, which possesses ir a minor decies the 
evil powers and tendencies of the fox ; the wolf-like animal 

i produces thunder; the “whirling neck," or being 
which the power of so einge iigghe neck that the 
head appears in places remote frofn the body ; the man- 
devo Aappa, which frequents rivers and ponds, and 
politely wayfarers to single combat ; and many 
Other equally strange ‘creatures. An outline sketch of 
Japanese demonology will be found at p. 59, and a striking 
myth of a demon spider at p. 109. i 

Enough, however, has been said to show that if Mr. 

- Anderson, in his catalogue and work on the 
x * Pictoral Arts of Japan,” has revealed to British readers 
a new and most important branch of art, he has in- 
cidentally indicated to his readers a new world of myth, 
which has hitherto found no place in the consideration 
of students of comparative mythology in Europe, but 
/ Which can now be’ no lo neglected. Mr. Anderson 
e of course treats it almost solely in its relation to art, but he 
; informs the reader in ever} case where further and more 
° detailed information may be obtained. The task of tracing 
these thyths to their source and of finčing analogies else- 
where is one for the scientific inquirer. Mr. Ras 

has done the more laborious part af the work in bri 


them . He also Xi 
zn 


and genial mature. i 
e 

Ox March 5 a drawing-room nieeting for the promotion of 
technical edneation was held at the house of Mr. E. C. Robins, 
under the presidency of Prof Huxley. A Memorandum of 
the proceedings has now been printed for private circula- 
tion. An address on the technical training at the Central 
Institution at South Kensington was delrvered by Prof. Ayrton. 
The address wus followed by a discussion, in which Prof. 
Silvanus Thompson, Mr. Brewin, Prof Perry, Prof Henrici 
and others took part In summing up the debate, Prof. 
Huxley remarked that something had been said about rivalry 
between the Central Institution and ghe Finsbury School. 
That most excellent and vigorous school which the City and 
Guilds Institute had established at Finsbury was chieffpintesffied ` 
to give primary technical instruction to workmen and others who 
could snatch only a few hours a week from their daily labour for - 
the purpose of receiving it. The Central Inslitutian, on the 
other hand, was chiefly intended for the advanced instruction of 
persons who.could gtve up their time for one or more years to 
the higher branches of technology. Exhibitions enabled the 
promising studen: of the schools at Finsbury and elsewhere to 
pass to the Central Institution, and pfofit by the advantages 
it offered him. To telk of rivalry between the, two was 
like talking of a rivalry between Eton and.Cambridge, No 
doubt the day would come when a score of such schools as that 
at Finsbury would be sending their picked scholars to the Cen- 
tral Institution ; but, before that day could come, the organisa- 
tlon of the Cenrral Institute must be so far completed that it 
could recetve them and deal with them. A great deal had been 
said about the 100,000/. or 150,000/., or whatever it was, that had 
already been spent on the Central Instiuition, and of the 10,0094. 
a year that it cost. He begged leave to repeat that which he 
had said elsewhere, that if m the course of the next ten years 
the City and Guilds Institute could succeed in catching and 
training another Faraday or Whitworth or Armstrong, he would 
from a mere commercial point of view be worth all the expendi- 
ture initial and assured. 


. will be found to have their homes in “di to have 
spread with the doctrines of Buddha to and other 
: far eastern ‘countries. One great advantage which the 
"uy student of the zoological and other myths of China and 
J will have is-that in the exhibition of the Anderson 
Co ud is shortly to be opened at the British 
dfeseum, he will be able to see in the most graphic form 
the conceptions of successive generations of artists of the 
beinge to which the myths relate—an advantage which 
could not be obtained even in*the cocntries themselves 
without considerable expenditure of gee time, and 
labour. It only remains to be said that we have adopted 
Mr. Anderson's classifications, and in many instances 
have employed hiseown words in the descriptions of the 
myths scattered in so much profusion throughout the 
catalogue. 


A HIGHLY interesting series of experiments has recently 
been successfully carried out by M. O . Tbe more 
permanent gases have not only been liquefied at pressures 
averaging only 740 mm. by sid of excessively low tempera- 
tures, but the boiling-points, melting-points, and densities 
of these so-called gases have been determined at atmospheric 
pressure. The glass tube in which the condensation was-effected 
was surrounded by a bath of liquefied ethylene, which could be 
caused to boil by reduction of its pressure, and, by use of a 
specially constructed air-pump, was reduced in temperature to 
«—150*. When this point was ercached, the gas to be liquefi 
was admitted into the tube from a Natterer cylinder containing 
the gas at about 40-60 atmospheres bressure, and was readily 
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NOTES 


‘WE regret to have to announce the death, on Good Friday, 

at the Nice Observatory, of M. Thollon, the eminent spectro- 

r scopit Few men devoted to spectroscopic inquiry have worked 
so unceasingly and Füccemsfully ; and in him Science loses one 

` of the most single-minded of her voteries. He has been ‘cut liquefied. A hydrogen thermometer was used to determine the 

off in the midst offhis labours; which, especially since his loca- | {emperaire of the liquid, and the bolling-point of methane at 
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atmospheric pressure was found to be — 164° C., that of oxygen 


carbon 


—214'. M. Oalzewski's nearest 
— 225° for solid gitroged. The density of methane at 736 mm. 
and —164° was fourfi to be o'415, that of oxygen at 743 mm. 
and ~181°:4 was 1'124, while that of nitrogen at 741 mm. and 
— 1944 was found to be 0:885. The densities were determined 
by reading off the position of the liquid meniscus in the tube, 
yolatilising a portion by means of an aspirator, and again reading 
off the height of the column, the volume of the volatilised por- 
Hon being measured by the amomit of water running out of the 
aspirator. At the fifth experiment with nitrogen, the tube, which 
had survived two yearn’ experiments, burst, and destroyed the 
so that the densities of carbon monoxide and nitric 
oxide must be left for future experiments. 
On Saturday next, and the two following Saturdays, Dr. R. 
von Lendenfeld will deliver & course of lectures at the Royal 
Institution on recent scientific researches in Australasia. 


ON the 4th inst. the first meeting of the Sanitary Legislation 


~ eConference was held in the rooms of the Sanitary Assurance 


Association. The following resolutions were pamed : (1) that 
the sanitary registration of all- buildings is desirable in the 
interest of the public health ; (a) that it 1s desirable that the law 
should forbid any being used for public or semi-public 
pospotes, unless and until the arrangements for the water-supply, 
dreinage, and ventilation of such building have been certified as 
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satisfactory by some properly-qualified person ; and (3) that the- 


provision of a public sanitary register for the voluntary registra- 
tion of private houses would be instrumental in promoting 
senitary improvement. 


AX impotent topographical and geological Expedition has 
been organised by thesCanadian Government for the exploration 
of the country watered by the River Yukon. Accordmg to 
Lieut. Schwalk, who went over much of the ground -for the 


graphical work, and make an accurate survey and measurement 
of as much of the Yukon as lies within British territory. 


Ti? has been determined to transfer the Observatory of Rio de 
Janeiro to Santa Cruz, nearly on the same parallel, and a little 
more to the west. The Observatory is of considerable import- 
ance, owing to its position, being’ nearly on the Tropic of 
Capricorn, and it has recently been greatly improved by the 
present Director, Sr. Cruls It is stated in the Bellettine 
menswale of th Italian Meteorological Society, that from 
January of the present year the Observatory will commence 
the publication of a monthly Bulletin containing ister alia the 
meteorological observations made at fifteen stations in Brazil 
Hitherto observations from thet country have been very “scarce 
indeed. i 


AFTER the first International Ornithographical Congress at 
Vienna in 1884, numerous stations for observing the habits of 
birds were organised all over«he world. Dr. A. B. Meyer, tity 
Director of the ips] Museum at Dresden, was appointed 
Director for the erection of alb such stations in Saxonye This 
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gentleman, together with Dr. F. Helm, of Arnoldsgrün, has 
Jast published the first Annual Sttmmary for the year 1885. It 
contains the results of about forty-eight sedef of observations 
from thirty-six stations, and artiftles on 180 species of binds. 


Wr have received four numbers of the ‘* Encyclopexiie der | 
Wissenschaften,” edited by various eminent German men of 
science, end issued by Trewendt of Breslau. One of these 
numbers concludes an te dictionary of mineralogy, geo- 
logy, and pelzontology. Two others form part of an equally 
elaborate dictionary of chemistry, and the remain|pg number 
contains some sections of a treatise on botany. 


Tux Religious Tract Society are about to publish “ Pioneering 
who has lived 


“A List or British BIRDS," revised by My Howard 
Saunders, will be found of mich service both for the labelling of 
specimens end for reference. It has just been issued by Messrs. 
Gurney and Jackson. s 


EARTHQUAKES on April 1, 2, 3, and 4 are reported from 
Aden. No damage was done. 
. 


WE hear that Mr. Murray has resigned the post of Librarian 
and Curator to the Karachi Museum, During his tenure of office 
he has written several hand-books on the roology of Sind, and 
his Catalogue of the vertebrate fauna of that province is a 
valuable epitome of the subject. He wil be succeeded by 
Mr. W. D. Cumming, who was for some time atatioged at Fao, 
in the Persian Gulf. While there Mr. Cumming devoted him- 
self with much energy to the study of the avifauns of the 
neighbourhood, and sent . several interesting collections to 
England, where they have been described by Mr. Bowdler 
Sharpe. The collections proved to be one of the most important 
acquisitions of the British Museum during the year 1886. 


Larox cases, showing the net» of the Heron, Hen-harrler, * 


Starling, Sand-Martin, and Common Tern, have been lately added 
to the Natural History Museum. Prof. Flower has also plated in the 
greathall a large case Illustrating the principal breeds of domestic 
pigeons derived by man's selection from the common blue Rock- 
pigeon (Columba ipia) Popolar guides to most of the depart- 
ments have gecently been published by the Trustees, the 
Index Museum in the great hall bids fair to supply the student 
with a complete introduction to the study of zoology and botany. 
In face of the energetic labours of the staff of this Museum 
to render the collections under their charge educational for the 
masses, it is satisfactory to learn that several members X aliay- 
lament have announced their intention of questioning the 
wisdom of reducing the grant to the British Museum, as has 
been done this year in deference to the ragp for economy at 
present in vogue. 


Pror. BARBOZA DU Bocaas has recently described a Sun- 
and a Grass-warbler from the Isand of St. Thomas as 
koara and Primia melleri. Zoologists will welcome 
the retum of Prof. Bocage from the realms of politics back to 
the charge of the Lisbon Museum, which, under his care, rose 
to a position of first-rate importance. 


VoLUME I. of the Journal of the Science College of the 
Imperial University, Japan, which has been recently pablished, 
contains a valuable paper by Mr. Sekei Sekiya, Professor of 
Seismology in the University, on the comparison of efrthquake 
records grven.at the same station by diffefent seismographs, the 
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comparison being made as a test of the accuracy of the instru- 
Tents. Two recent earthqudkes are discussed, each of which 
was recorded ir duplicate at ths Tokio Observatory, by two 
somewhat different foims of Ewing’s horizontal pendulum 
seimograph, and the autographic records are reproduced in the 

e paper. Prof. Sekiya compares the correspondmg motions as 
recorded Sy different instruments, and remarks that when the 
records are gone through, wave by ware, the corresponding 
pointers are found to have drawn, wares of exactly the same 
amplitude and period, and even th= irregular minor ripples which 
are superposed on the principal undulations are reproduced 
faithfully by both. He concludes that this exnct coincidence 
proves conclusively the trustworthiness of the horizontal pendu- 
lom seismograph. The diagrams reproduced in the Journal 
also show the vertical motion of the ground, ns recorded by 
Ewing’s vertical motion seismograph. This motion, the anthor 
points out, is much less in amplituce than the horizontal motion 
(usually from j to }), and its average period is only about 
half that of the horizontal motion. The three components of 
motion, when combined, give a resultant form of extraordinary 
complexity for the path pursued by particles on the surface of 
the ground during an earthquake shock, 


THE Association Scientifique de France has disconfinued the 
publication of its weekly Bulletin, and will issue, instead, a 
Compie rendu of the Conferences of she Association in half- 
yearly volumes. A few advance parts will be published foit- 
nightly, for the use of such of the members as may desire to have 
them. The Bulletin has been published since 1864. 


Mz. JAuES WILD, Geographer to the Quern, died at his London 
residence, at the age of seventy four, on the 17th inst, He was 
educated at"Woolvrich for the army, bct afterwards devoted himself 
to the production of scientific and educational works. He soon 
became a member of various scientific Societies, and his maps 
and geographical works secured for him the position of Geo- 
grapher to the Queen. For a good many-years he had a seat 
in Parliament. After his retirement from political life he repre- 
sented the Ward of Cornhill in the Common Council, and he 

* took a leading part in directing the attention of the Cloth- 
workers’ Company, of which he was a member, to the subject of 
technicabeducation. It was mainly through his efforts that the 
technical schools of Bristol, Manchester, and Leeds , were 
erected. Among the many honours conferred upon, him was the 
gold medal for scientific merit, granted by ths present German 
Emperor as King of Prussia. s 
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IN a paper entitled '' Field Notes fom Afghanistan," printed 
in the new number of Records of the Geological Survey of 
India, Mr. C. L. Griesbach gives an account of instances of 
recent glacial action observed by him when crossing the Hindu 
Wes by the Chahárdar Pass in October 1885, The road which 
leads from Chápdarra camping-ground on the north side of the 
Hindu Kish to the top of the pass ascends a narrow straight 
valley, bounded on each side by “steep cliffs, some of them 
crowned with perpetual snow. The bottom of the valley itself 
is greatly choked and partially filled w.th debiis, which might be 
simply the detritus frgm the hill-sides. Large cones and fans 
of fragmentary material descend from each small ravine on both 
sides, So far only the configuration of the valley, its nearly 
straight course and absence of larger side streams, would suggest 
the former presence of glacies. But on reaching an elevation 
of 12,000 feet, one suddenly comes to a huge mass of debris, 
which closely resembles the recent accumulations near the 
lower end of a glacier. Large blocks, some of them of immense 
dimensions, are loosely mingled with angular fragments of every 
size, and*the whole is arranged like c dam across the valley. 
The hill-sides (gneiss)re polished and grooved, and the black- 
ened surfaces glisten and shine in the distance like metal. All 
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the larger blocks show extensive grooving and deep ice-scratches 
on their polished sides. This mass of debris lies at the base of 
a terrace filling the valley. The former glacier, of which this is 
the end moraine, was on the upper Scie duh of the 
valley. The latter bears the remarkable appearance of an içe- 
worn trough ; ıt is wider than the valley beloy, and ite base is 
now partially filled by finer debris, threngh which a small 
stream winds its way amidst a series of swampy pools. It is 
within the area of perpetual snow, and the latter with frozen 
patches of ice lies on the hill-sides and in sheltered depressions. 
The valley looks as if the glacier had only qujte recently left it. 
Moraines and glacial alt still lle as they were deposited. The 
head and catchment aren of the valley close to the top of the 
pass (14,100 feet) is sull rather thickly covered with frozen 
snow. Near the head of a narrow valley leading from the 
Chahárdar Pass to the Deh-i-Tang, at an elevation of,12,050 
feet above sea-level, several small ravines join. Mr. Griesbach 
noticed that three of these ravines were still filled wit& glaciers. 
Although they were very small, the moraine accumulations near 
their lower ends were enormous. 

In a highly unportant and interesting paper on the structue 
of the Nostoch.ness, contained $n the fint volume of the new 
Italian botanical journal Alalprghit, Prof. A. Boru, of Messina, 
states the very interesting fact thet, in Nostoc. ellipsesporum anie 
other species of the same genus, a distinct communication can be 
detected between adjacent cells. If the cell is an intercalary one, it 
has two pores at opposite poles ; if apical, only one ; and through 
these pores pass very delicate threads of a Mibstance which some- 
times gives the reactions of protoplasm, sometimes of phygn, 
the substance of which, according to Boru, both the cell-contents 
and the investing gelatinous sheath of the Nostocacem are com- 
posed. This intercommunication between the cells is always 
interrupted in the formation of heterocysts. Daring the trans- 
formation of ordinary cells into heterocysts, the walls become 
thicker, the gelatinous substance of which they are composed 
collecting especially 1ound the pores through which the strands 
pass, and eventually completely closing them up. In this way 
is formed a short conical projection polating towards the 
interior of the ‘eterocyst. In the vegetahve cells of the 
filament, that is, those which are not destined to become hetero- 
cysts, the connecting threa ls appear always to consist of proto- 
plasm. In the hormogones this connexion between adjacent 
cells is especially evident. In addition to several species of 
Nestor, Prof. Born has observed this interesting phenomenon in 
several of the other families of Nostochines or filamentous 
Cyanophycez, viz in the Scytonemacez, Stigonemacese, and 
Rivulariacese. 

Pror. D. Kixtcat, of Tokio, who graduated ‘at Cambridge 
in 1877, is editing, at the request of the Education Depaitment 
of the Japanese Government, text-books of .geometr}? and 
algebra, those in tse at present being very unsatisfactory. He 
has already translated and published the syllabus of plane geo- 
metry drawn up by the Association for the Improvement ef 
Geometrical Teacking, and has also done the same for Clifford’s 
‘“‘ Common Sense of the Exact Sciences.” His principal cour e 
of lectures—a two years’ one—is on dynamics Éommending with 
statics, and including sound and liquid waves, 

WITH reference to Mr. Hooper's paper on Gysmema syPoestre, 
printed by us last week, Mr. J. C. Shenstone writes to us that 
the peculiar properties of the plant were described in a com- 
munication to the Linnean Society, December 7, 1847, by Capt. 
Edgeworth. The blant was pointed out to him by the natives, 
who were aware of its pecullanty, ‘‘No doubt,” says Bir. 
Shenstone, '' this is the Mr. Edgeworth alluded to by Mr. Hooper 
n his paper as having first discovered the property of the plant, 
but a reference to the original communication may interest some 
of your readers," 
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AN experimental passenger-train, lighted throughout by elec- 
tricity, and hested steam from the engine, is now 1anning 
between New York and Boston. Each car is illuminated by 
eighteen 16-candle glow-lamps, the current being derived from 
storage-batteries Beneath the floor-timbers, charged for ten hours 
by dynamos. Both light and heat arc said to be ample, and 
Science pelieves that danger from fue, in case of accident to the 
tain, is much lessened, if not almost wholly done away with 

MACHTNERY for winding silk from cocoons was lately set up 
at Washington by the Department of Agriculture. Much interest 
is manifested in the experiments, and the demand for copies of 
the Bulletin on Silkworm Culture is so great that it has been 
necBuaiy to issue seven or eight editions. According to officials 
of the Department of Agriculture, the requests for silkworm 
eggs have never been so numerous since the Depaitment began 
their distribution. It is expected, therefore, that large quantities 
of American-grown silk will be placed upon the market this 
year. 

WHEN cioming the Atlantic, Piof. Dennis, of New York, 
recently mad: s#me obseivatiogs to test the purity of the ocean- 
au. He had previously prepared capsules of sterilised gela- 
Jine. One which was exposed in a stateroom on the main 
deck of the steamer developed fire hundied points of infection 
in eighteen hours; one exposed in the cabin on the maim 
deck developed only five or six points in ten days; a third, 
hung over the bow dM the ship for ten days, iemained uncon- 
tammated. . 

Mx. V. G. EATON, writing to the Popular Science Monthly, 
says that in most of the eastern cities of the Unites States 
fully 30 per cent of the men over thirty years of age show 
unmistakable signs of baldness, while nearly 20 per cent. have 
spots on their heals that are n t only bald, but polished with 
the gloss that 1s supposed to belong to extreme old age alone 
He has been in most of the chu-ches and theatres in all the luge 
eastern citles, as well as in'Chicago, St. Louis, and other places 
of the West, and has verified his assertion by actual count. He 
has found that bald-headed men are most plentiful in New York 
and Boston, and that after these cities come Philadelphia, 
Washington, and the western towns. The following area few 
of his observations taken in Boston :—Trinity Church: 243 
men, 7I actua] bald, 46 indications of baldness. King’s 
Chapel » 86 men ; 38 actually bald, 14 indications of baldness. 
IIolis Street Theate, orchestra at performance of the 
“Mikado ™ * 63 men ; 27 actually bald, 10 iadications. Bos- 
ton Theatie, Judic : 126 men ; 51 actually beld, 43 1ndications. 


THE additions to the Zoological Society's Gardens during the 
past week include two Polar Bears (Ursus soriiiemns), from the 
Polar Regions, presented by Mr. Joseph Monteith ; two Brown- 
thoated Conures (Cowurns aruginesus), fiom Séuth America, 
presented by Lieut General Newton; a Ring Dove (Cou mba 
Alumbarius), a Turtle Dove (Turtur communis), British, pre- 
sented by Mr. C. L. Sutherland, F.Z S. ; a Secretery Vulture 
(Serpentarius reptilive: us), from South Afnca, presented by Mr. 
J. Newbwy; a ite-tailed Buzrard (Srrres albicaudatus), from 
America, piezented by Mr. John Lloyd; two Common - Gulls 
(Larus canus), British, presented by Mr. J. A. Cotton; two 
Ducks (——) fom the Falkland Isles, presented by Mi. F. 
E. Cobb, C.M.Z.S. ; two Viscachas (Lagostomus trichedactylus), 
boin in the Gardens. 








E: OUR ASTRONOMICAL COLUMN 


Tug U.S. Naval OsskER4 'ÀTORY.— We learn from Scienza 
vol 1. No. 217, that the new Naval Observatory, for which 
Congiess appropriated ooog dollars several years ago, 18 to 
be built forthwith, Mr. R. M" Hunt, of New York, has been 
para architect of the building, and operations wall shortly 
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RESEARCHES OX THE SUN's DIAMETER.—]:of. Di e 
of the Campidoglo Observatory, Rothe, has publishtd in 
Ath della R. Accademia dei 185, ser, 4, vol. L, a discussion 
of the meridian transit observations of the sun's diametd! taken 
at the Observatory during the years 1874-83. From May 1876 . 
the observations were made by projecting the sun's image on & 
screen, so that two or more persons could observe simultaneously, 
and thus determine their ‘‘personal equations” from observa- 
tions made under precisely &imular circumstances. Altogether, 
5796 tiansits were observed on 2213 days, gi an average of 
221 days per annum The mean resulting ho tal semi- 
diameters of the sun, collected in biennial groups, show a pro- 
gressive diminution, which, taking into consideration Auwes’ 
researches on the subject (NATURE, vol. xxrv. p. 496), are most 
probably due to change in the habits of the o , as the 
table of mean annual persbnal equations given by ProfeDi 
Legge would also lead us to infer. The mean values of the 
honzontel semi-diameter at mean distance found from each 
obseiver’s tansits are respectively as follows :—Di Lego 
961*:329 + o*o11; Respighi, 960**760 + o"*013 ; Giacomelli, 
961*'307 + of012; Prosperi, 961"'356 Oz'014; the 
combined mean value being 961^" 188. 





ASTRONOMICAL PHENOMENA FOR THE 
. WEEK 188; APRIL 24-30 
(FOR the reckoning of time the clvil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed.) z 
At Greenwich on April 24. 

Sun rises, 4h. 48m. ; souths, 11h. 58m. 5°6s.; sets, 19h. 8m. ; 
decl. on meridian, 12° 51’ N.: Sidereel Time at Sunset, 
gh. 18m. 

Moon (at First Quarter on April 30) rises, 5h. 48m. ; souths, 
I2h. 55m. ; sets, 20h. 14m. ; decl. on meridian, 12* i’ N. 


Planot Rises Souths Sets Decl. on meridian 
h m h m. Lm eos 
Mercury... 4 17 IO 23 16 29 o 20 N. 
Venus... .. I 14 13 22 2 22°50 N, 
Mars .. .. 1x II 59 .. I9 12 37 N. 
upiter... .. 18 34 .. 23 45-- 4. 56* IO 17 S. 
atum... ... 8 54 .. 17 3 II2* .. 2224 N 
© Indicates that the setting is that of the fol owing morning. 


Occultations of Stars by the Moon (visible at Greenwich) 
angles Foti vet 


Apni Star Mag. Dap. Reap tex to t for 
e ^ in unsge 
h. m. h m. o o 
25 .48 Ti .. ..6 .210 .21013 85 359 
30 ..3 Cancri .à .. 6 .. OIj.. I 4 .. !I9 293 
jo... §4Canpil. ... 64 .. 21 36 .. 22 27 74 330 
“Aprl h. 
24 .. 2 Mars in conjunction with the Sun. 
26 2 Venus in conjunction with and 6° 19' north 
of the Moon. 
29 7 .. Saturn in conjunction with and 3° G north 
of the Moon. * a 
Variable Stars 
Star RA Decl , 
h.. m® "P h m 
U Cephei ., . 0 523..81 I6 N... Apr. 29, 4 Om 
S Cans Minois. 7266... 834 N... y i m 
S Cancri .. . 8375. 1926N.. , dai I3 ™ 
T Urze Majoris.. 12 303 .. 60. 7 Nu. » 27 ” 
iguibre e se 14549... 8 48... , 27, 20 37 f 
Corone .. .. I5 136 ... 32 4N... n» ab 242m 
R Draconis... .. 16 324 ..67 ON... s j M 
U Ophiuchi . ... 17 o's .. I 20N. ... ,, 24,21 II mM 
and at intervals of 20 8 
S Delphini ... ... 20 37/9 .. 16 41 N.. Apr. 24, M 
ë Cephei .. .. 22 250 5.57 SON... » 3022 o Af 
RLacerte .. ..22 3 41 47 N » 275 n 
M signifies maximum ; m minimum. 
i Meteor-Shewers a 
RA Decl “ 
Near ( Uisze Majoris. - 208 ... 57 N. Bright, slow meteors. 
» B Libre 228 .. 5S. e 
» aSerpents 235 . *9 N. Swift meteors. e 


` scientific geography is divided. 
contain 


' fairly regular manner in 
pure metals 





new form. It has been ed from the small square form 
with which we have bea nnn ti a respectable octavo, 
Seay ie pages. Moreover the present volume is 
entirely to what in former years was anly a section : an 
departments into which 


memoirs on various subjects of geographical interest, 


muU iin eoi qr E geri 


vestigations of‘ the four years in the geognostic 
structure af Ce carte hee on parts of the world. The 


f oceanography is of coue dealt with by the 
authority om the mle Dr. O. Krummel, while’ Dr. Haas 
g 


t during 1884-86 in the 
various quarters of the globe. U Dr. Wi s sole 
editorship the J'akrkwck is becoming more valuable ever as 
a book of reference in scientific geography. 


Tue Rey. Grenfell, the explarer of the Mobangi and 
E TEA trates ths Congo, has arrived ifi London. 
Unfortunately his health is no means satisfactory, and it will 


be some ti 


surveying our 
Up to the end of 
square miles on 


Unpar Colonel Woodthorpe, the work” of 
new Burmese territory is proceeding apace. 
January the ont-turn of work am to 800 
the t-mch, end 260 miles on the j-inch scale. 

THE narrative of Baron Nordenskjdid’s memorable journey 
into the interior of Greenlead in 1883, ir now ing in 
instalments in the German journal Globes, profasely ed 


Tro uM um 
"Sodety this 


——. E s 


VALENCY AND RESIDUAL AFFINITY! 
A IL 


LTALLIC CONDUCTION.—I do not Propose in we 
dio cima elio Salts ee relied 
to some of the analogies between it and elec c 

It is conceivable, and it would 
which the 





conducttvity to some extent 
‘thus the conductivity of bismuth 


antim from 0°59 ela Rive, Comi. rend., 1863, 
Ivi., p. 691); it is well known thet bismuth contracts consider - 
ably on fusion, and this is probably also the case with antimony. 


Again, gpoording tó Bounty and Cailletet (ibid, 1885, cp p. 
1188), tH resistance of mercury decreases at the int of solidi. 
fication in the ratio 4°08 . 1; this is a e increase in 

Armstrong, F.R.S., 


! Revlalon and ion of a by Prot. H. E. 
communicated to the RAyal Soci lest tear Cantinned from p. 572. 
se 


on_malecular composition : 
increases at the moment’ of 
f mercury at 31°, and that of 


next volume will no doubt - 
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conductivity, and it is difficult to believe that it is wholly due to 

mere contract-on of volume. e. p 
That the behaviour of alloys is worthyeof far more attention 

then it has hitherto received & most clearly from the few 


data at disposal. I would specially call attention to the curve 
given by Prof. at ters the c conductivities 
of the copper-tin ( . Soc. , 1879-80, ilL, p. 158)... 
The general resemblance of this curve to that given by F. Kohl- 


for mixtures of sulphuric acid and water appears fo me to. 


be in the highest degree 
Valemcy— Chemical Champs, —ÁNotwithstan the fierce con- 
troversy which has been waged between the advocates of the 


unfortunate d 
and they prabebly form a large majority who 
i upon the nature 
y as to temperatureg-under 
which these are- placed, often hesitate to attribute a valency suf- 
ficiently high to account for cese of combinatiog ; 


in fact, 
both partiee. in ‘atomic ” from ''molecn- 
lac? compounds, ani difer valy e to where tho lme shall be 
drawn. 


55; but, on the other hand, it may be ques» 
tioned whether-It has not led us away from the search into the 
nature of chemical change, and even if the introduction of the 


popular error in this respect is water, 
as a saturated ‘com 


tension and high cheat of liquid water, its higi heat of 
TENEO ty pan Sebi A rage ee VS to: tei., 
peratures considerably its boiling-point, let alone its great 
solvent power and its t to form with a multi- 
tude of comz exygenatad compounds, be it 
added. : 
The was most prominently under the notice of 
chemists by clmbolts in the last Faraday Lecture, that electri - 
city, like mater, is, as it were, atomic, and that each mit of 
or in our compounds is associated with an 


if an attempt be made 
to form any Eyes pitur T fact is 


* It is prebabiy more correct to place nitrogen first in the list, as being the 
most İnert sabstar co known. s 
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noticeable, vir that the sre/a/s in them ‘apparently retain the 


` jes whicl? they exhibited in the parent atomic compounds. 


4 


“be that adopted in Kohlrausch's 
resistance of water : in other words, to determine the influence of | 


veryonf knows the mirked difference in properties of ferrous as 
contrasted with ferric sells: they differ not only in chemical 
behaviour, but alsp in their physical properties, and ‘are readily 
istingui by ther colour. The properties of the ferrous 


molecular com however, are those of the simple fer- 
TOUS CO : ferrous potassium chloride, for example, 
Fa,Cl,. 1s a green salt much like ferrous sulphate. 


Facts such as these have led me to that in such cases 
the formation of the molecular compen ls due to the attraction 
of the n element of the one “‘ atomic” com 
negative element of the other, the metal having 


except that the amount of affinity of which the element 
i on the nature of the metal with which ít is 
associated. It would -in fect that hydrogen and the 
metals be ed as the of the 
C,H4,4, and CAS, hydrocarbon radicles, that their 
com elements may be likened to un- 


saturated hydrocarbons of the form C +,-CH.CH, We 
know that whenever such a compound enters into combination, 
the C,H4,4, radicle takes no part in the combination 
of whatever kind effected means of 


h and the non-metals 
the t of oar 
to the conclusion 


diffefenceg in structure of the stuffs of which the elements as 
we or them MS compos the which differences condition 
perhaps & different distribution of the electric charge or its 
equivalent, in the case of each element. 


— 


importance ; it is 
not only must pare 
taken to 


clusions which Clark based on his most in observations 
on the electrolysis of mercuric salts are vitiated some such 
effect having been overlooked. 


itin many cases would appear to 
i on the specific 


similar problem relates to the possibility of a de- 
finition of & non-metal as distinct from a metal on electrical 
properties. It is well known that no consistent definition can be 
Riven, aoi wider st present obliged to báse Our divielon of 
elements into metals and non-metals on considerations. 
Now, althoagh differ enormously in specific 
= oppose pis tapis feebls resistance to 
the passage of electricity, and moreover resistance always in- 
ofa metal rises ; it is therefore note- 


as electro Rod as ae usd 
ica to obtain paro non mci the it is well worth 
1 the specific resistance oered by non-metals 

be not the greater the nearer thesapproximation to purity. 
To determine the valency or atom-fixing power of an 
to present views, it is necessary to determine the 


atom of the element considered ;. and this necessarily involves a 
discussion of the nature of *' atomic " as distinctfirom '' male 


cular” compounds. The electrical hypothens that an atoh of 
unit valency carries unit charge®a dyad two such a 
triad three, involves the more specific determination the 
number of which are associated with p: icum 
atom; but, agam, on this hypothesis wo have to e 
whether ány real distinction can be drawn between atomic and 
molecular compounds, and whether an atom having, sey, unit 
charge, has the power of comljning with more than a single atom. 
My own view certainly is that atomic and molecular compounds 
are specifically distinct ; and that in the letter the pumber of 
atoms associated with what may be ed as the grouping 


aking nitrogen as an exam 
me that the whole of the evidence to be 


late 

The foregoing may pper la mahy 0o Be but a restitui of 
the tenets qf the advocates of the doctrine of fixed valency. It 
appears to me, however, that in the esis of a definite 
unit charge—in other words, of a te unit valency—we 
havea conception wich fer the first time enables us to frame a 
consistent doctrine of valency: a given atpm may be assumed 
to cany ander all cirormatarices a. cer defmite and 
num 


tribated 
tributed when the atom is brought into association with other 


the 

be su nee es Ga TARE OTA 
a degree of freedom depending on its nature; then it be 

that combination between two atoms consists in the 
overlapping of the Hnes of affaity. If each atom move out to 
the end of its line of affinity, no part of the line will overhang ; 
the molecule will consequently be seturated ; there will be no 
residual dfünity. ' On this view the of a molecule will 
depend on the extent to which the lines of affinity of the con- 


i 


stituent atoms ever/es. and its tendency to associate with 
molecules will depend on the extent to which the lm 
y Lied the constituent atoms owrhang. For 

may suppoged that in ordinary chlorine the 
which the molecule consists have moved out 
the lines of itypso that there is bat little 
of considerable stability, 


es 


a: 
e 8B 
Bese, 


E 


4 
jt 
i 
5 
A 
ot F 


E 
8, 


gel ge 


upon their ‘lines of affinity, and pro 
nugber of directions, and with 
directions ; and that the structure of metals is such that they 
move with comparative freedom upon their lines of ity, in 
some cases even with complete freedom, and almost 
in several directions. 


the hope of inducing chemists to devote more attention 
study of molecular compounds, for it is in this direction 
are [ely to gather moet important information as to thegaleney 
Sof elements other than carbon and , Of Inte years 

inquiries have been but rerely no doubt they 
less attractive than those which result in some new i 
the determination of the constitution of an organic product ; 
their future value will be great, and the number of 
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. 
now go thdt our sense of proportion demands that atten- 
tlon should no longer be deciel ence: exclusrvely to the study 
of carbon compounds. 

There is one other problem to which I would direct attention 
—the study of liq diffusion. No interpretation. of the re- 
markable*results obtained by Graham Eus yet been given, and 
they appear in many cases to be quit» at variance with the 
results of chemical inquiries. But there is a striking elism 
to be observed between Greham’s fesults and those obteined on 
determi the electrical conductivity 3f solutons. Applying 
the view which I hold regarding the electrolysis of composite 
clectrolytes to liquid diffusion, it appears to me not improbable 
that ion may be to a large exent tke outcome not so much 
of the proper motion of the molectlles of the dissolved substance 
as of a propulsive action exercized by the molecules of the 
szofWent. The molecules in a mass of water we know may be 
assumed to be moving in every directian and this being the case 
they would tend to carry other molecules along with them: the 
extent to which this action would take place would, however, 
largely depend on the athaction which ecists between the mole- 
cules of w&ter and those of the dissolved substance. From this 
point of view it appears of considerable importance to extend the 
study of liquid diffusion to dilute solutons It may be added 
that this hypothesis would probat ly accoant for the behaviour of 
colloids, as these are known to be chemically neutral substances ; 
in fact, they are compounds almos: desiate of residuål affinity. 





o . 


UNIVERSKTY AND EDUCATIONAL 
INTELLIGENCE 


KrNG's COLLIGE, LoNDoN.—P-of W. Grylls Adams, F.R. S., 
will delrver a courre of lectures an ILlectro-Xíagnetism, Mag- 
neto-Elechicity, the Testing of Motors znd D os, Electric 
Lighting, and Transmission of Power, dcring the present Term. 

A courst of practical work in Electrical Testing and Measure- 
ment with especial reference to Electrica: Engineering will also 
be carried on under his direction ir. the Wheatstone T aboratory. 

Thee lectures will be given once 2 week—on Mondays, at 
2 p.m.,—and the Wheatstone Lcboratcry is open daily from 
I to 4, except on Saturdays. 





SOCIETIES AND ACZDEMIES ` 
LONDCN 


Royal Society, March 31.—''Note n the Development of 
Voltaic Electricity by Atmospheric Oadation.”  By,C. R. 
Alder Wright, D.Sc., F.R.S., Lecturer on Chemistry and 
Physics, and C. Thom , F.C.S., Dem»nstratofof Chemistry, 
in St. Mary's Hospital Medical School. — & 

Whist in ating processes for the ranufacgnre of cupram- 
monium hydroxide (now used commercily on a considerable 
scale) we noticed that If the air supply >e greatly in deficiency 
relatively to the bulk of the copper, under certnin conditions the 
solution is but little coloured, containing copper dissolved prin- 
ci as us and not as cupme, oxide, This might, per- 

be anticipated a griort, inasmuch cs it is well known that 
blue cupric solution in ammonia, when digested with metallic 
copper in the absence of air, takes up a second equivalent of 
copper, becoming colourless cupreus «ontion; but further ex- 
peifments seem*to indicate that the vrtion of cuprous oxide 
under the oxid influence af a tel supply of air is the 
primary action, not merely a reanlt. 

When a sheet of gppper is kept out of direct contact with air 
by being immersed in ammonia solution, oxidation of the m 
1s gradually effected by viitue of the dissolving of oxygen m 
the air at the surfaco of the fluid, and diffusion of oxygen 
solution to the vicinity of the copper. This action is an ex- 
tremely slow one if the copper be covered by some depth of fluid, 
and if the setting up of convection currents through heating or 
DONUM be prevented by keebing the vessel perfectly at rest 

at an equable temperature, and vell closed to prevent 
escape of ammonia; but if these precaitions be neglected it 


og much more rapidly, and the liquid com soon 

2 blue ; it BI tener: be also a pA T 
arranging horizontally on the surface of the fluid a plate of 
platinum or other aciei conducting natenal not chemically 
acted upon by thesflnid, and connecting this by means of a wire, 
&c. with the copper plat. The upper conductor, or aeration 


Place as it may be conveniently termed, being simultaneously in 
contact with the atmosphere and fwd, attractseto its surface a 
film or aura of condensed gases, the oxygen of which Becomes 
gmana ly transferred to the copper, a voltaic current circulating 
ugh the fluid ani conn wire. aprous, end not 
cupric, oxide thus restlts, dissol in thes ammonia solution in 
contact with the copper plate, the mechanism of the 1eaction 
being conveniently represented by the scheme — s 


em plate Cu, | OH, | OH, | O Aeation plate, 


Copper plate | CuO | H,O | H,O | Aeration plate, 
water being represented as the electrolyte for simplicity's sake. 
The air film on the aeration plate beg constantly renewed by 
absorption from the atmosphere, the process goes on egy 
as long as the two plates are connected together by the 
This wire may be lengthened at will so as to make the curent 
which passes through it whilst the action goes on relatively 
stro! or weaker according to the amount of resistgnce intio- 
duced into the circuit; end 5 including a galvanometer or silver 
voltameter in the cirenit the ordinary phenomena due to the 
passage of currents are readily yecobnisgbla. 7 i 

Themaximum E, ALF. thus capable of development vaiies 
considerably with the streagth, of the amm@niacal solution, 
the less the weaker the fluid ; addition of common salt or 
of sal ammoniac to the liquid notably mcreases the E.M.F. and 
diminishes -he interna 1esi-tance of the cell. Spongy platinune 
in a thin layer as the azration plate gives higher values than thin 
platinum fol ; the highest numbers thus obtained, Sing pretty 
concentrated ammonincal brine, fell but httle short of 0*8 volt ; 
or somewhat less than the E. M.F. nding with the heat of 
formation of cuprous oxide,! since, to Julius Thomsen, 
Cu, O 2 40,810 = about 0:88 volt. e > 
Tt is obvious that this copper atmospheric oxidation cell has a 
close connexion with the '"'air-bettery " described in 1873 by 
Gladstone and Tnbe (Roy. Soc. Proc, vol xxi. P. UA in 
which what 1s virtually an '* aération plate,” consisting of a tray 
full of crystals of silver is used, opposed to a copper plate im- 
mersed in a solution of copper nitate. — Cuprous oxide is 
formed in both cases, in virtue of the indirect combination 
bronght about between the of the air and the coppe: : 
but there is this great difference between the two (apart from the 
cuprous oxide being deposi:ed as such in Gladstone and Tribe's 
men-, and being kept in solution in ours), that in the 
one the cup-ous oxide is formed af the surface of t copper piate 
itsel, and in the other af the surface of the acration Mate, 18 
essential diftrence is embodied in the above depicted scheme as 


Compared wirh the following one which represents the action in 
Gladstone 








aad Tribe's zell :— 
, Cu(NO,), | Cu(NO,), | Cu 
f Silver +O | Co(NO,), CUNO | Gu | Copper. 
Cu | (NO,4Cu | (NO,),Cu 
| SUTE le&| (NOj,Cu | (NO; Cu | Copper. 


One result of this difference is that the surface of the aciation 
plate in the ammonia cell is kept constantly the same, wherens 
m the nitrate cell it is i y changing its character thiough 
deposition of solid cuprous oxide on the milver: in consequence 
of this deposition, whilst the E.MLF. of the ammonia cell, 
cateris paribus, ia consant, that of the nitrate cell is continually 
ur . Gladstone and Tribe, moreover, only obtained *&n 
E. M.F..of yy to 44 of a Daniell, or abont o'104 to 2 volt, 
even under the most favourable conditions, viz when the cell 
was connected with an electrometer ; irn foir or fye times 
this amount is indicated by the cells examined by us. 


Following up the ideas suggested the above observutions, 
we are a number of experiments with a variety of 
analogous combinations, in which atmospheric oxidation con- 


stitutes the essential chemical action taki place ; by varying 
the nature of the aeraton plates, the metals dissolved, and the 
liquids employed (as also by substituting ober ps ef 
chorinė, for a, & large number of combinations are obviously 
obtainable. Some of those which we have so far examined 
present points of coon interest, the oxi action 
exerted under favourable conditiens being strongly marked: so 
much so tha: certain metals, eg. mercury and silver, not ordin- 
the cell is the synthesis of 


solution of 
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isp 


etry pione to ajmospheric oxidation, can under suitable con- 

ditions je gradually exidised and dissolved in appropriate 

e liquids, just as the copper is dissolved in the ammonia in the cell 
above described ; these actions, moreover, being accompanied 
by the developmer® of currents of strength sufficient to cause 
measurable amounts dF electrolytic decomposition outside the 
cell, e.g. ın a silver voltameter. 


. 

“ Action of Caffein and Theine upon Voluntary Muscle.” 
By T. Lauder Brunton, M.D, F.R.S., and J. Theodore 
Cash, M.D. 

Caffein and theine both cause iigor ın the voluntary muscles 
of frogs (Rama temporaria). The action 1s, however, very 
variable, the rigor being sometimes exceedingly well marked, 
and s@other times not observable. Theine seems to be 1ather 
more powerful than caffein, but the quantitative difference 
between them is slight There is, however, a marked qualita- 
‘tive difference between them, inasmuch as theine tends to pro- 


duce rh ical contractions in the muscle. A variation is 
o in the action of the alkaloids on the different muscles 
of the same frog. 


The addition of lactic acid to a solution of theine or caffelh 
causes the ilgor tg appear sooner, develop more rapidly, and 
attain a greater máximum, and a*somewhat similar effect is pro- 
duced by calcium chloride. Potash retards and diminishes the 
apis of theine or caffein One phenometion which seems 

Seles of attention 1s the rhythmic contraction of the muscle 
prod: by theme, This rhythm ıs so slow thet it would 
escape attention tinless a very low 1ate of s were used in the 
recoiding apparatus ; itis sometimes as slow as from three to 
about one contraction Ber hour; it may continue for twenty 
hour. In one instance we observed the remarkable phenomenon 
to witch we have given the name of pseudo-rigor ; in this ex- 
periment the application of the theine was followed by slight 
relaxation of the muscle, to this succeeded an equal contraction, 
and then followed great relaxation below the normal, so great 
indeed that the negative curve below the abscissa strongly re- 
sembled the positive curve of contraction due to rigor in most 
other experimenta, 1 $ 


“í Conhibutions to our Knowl of the Connexion between 
Chemical Consttution qnd Physiological Action. P 
Communication on the Action of certain Aromatic Bodies" By 
T. Lauder Brunton, M.D., F.R. S., and J. Theodore Cash, M D. 

The distinctive action of the lower members of the fatty series 
ts their stimulant and ansesthetic action on the nerve-centres 

The members of the dromatic series also affect the nervous 
bip but they appear to affect the motor centres more than 

e sensory, so that instead of producing anesthesia, like the 
members of the fatty series, they tend rather to produce tremor, 
convulsions, and paralysis. Benrene, chloiobenzene, biomo- 
benzene, and iodobenzene are all somewhat mmilar in their 
action on frogs; the halogen radicals not modifying the action 
of the behzene to such an extent ag they do ih the case of 
ammonium sali The voluntary muscles are weakened by 
them, and there is a slight tendency to paralyas of the motor 
nerves; but the action is chiefly exeited upon the brain and 
spinal dord. The biain is first affected, as shown by general 
lethargy and disinclination to move. Next the cords affected E 
motions sie imperfectly performed, and there 1s a tendency to 
geqeral tremor on movement resembling that observed in dıs- 
seminated sclerosis ; sometimes, however, the tremor is observed 
curri of movement. 

e addition of hydroxyl to the benzene nucleus intensifies 
the convulsant act/ün, so that oxybenzene (carbolic acid) and 
dioxybenzene cause convulsions in frogs, and triorybenzene 
causes jerkings, though of a slighter character. 


Zoological Society, Apni 5.—Prof. W. H. Flower, F.R S., 
President, in the chair The Secretary read a report on the 
additions that had been made to the Society's m e during 
the month of March 1887.—Mr. F. Day exhibited and made 
remarks on a specimen of a Mediterranean fish (Scerfama 
scrofa), taken by a trawl& off Brixham early in March last, 
new to the British fauna —Mr. J. H. Leech exhibited some 
specimene of new butterflies froaf Japan and Corea, and gave a 
ort account of his recent journeys to those countnes in quest 
of Lepidoptera.—The a letter addressed to hım 
by the Rev. G. H. R Fisk, of the Cape Colony, réspecting the 


1 This phenomenon us difficult to explain, but it suggests the posablli 
ofa transverse as wol as a longitudmal contraction in cache brs! 
March ag r857. . 

e 

. 





` Two points in the plane of a triangle and a cubic 
"by R. Tucker.—A tetrahedral note, by Dr. Wolstenholme. 





ing and eating, by a shiew, of a i? venomous snake 
( hamachates) —Prof. Flower, F.R.S., communteated, 
on of Messrs. John H. Scott and T. Jeffery Paker, of 
the Univernty of Otago, N.Z., a paper containing an account of 
a specimen of a young female Zigéiw;, which was caft ashore 
alive at Wanington, north of Dunedin, New Zealand, in Nov- 
ember 1884.—Mr. Richaud S. Wray read a paper on the 
morphology of the wings of biids, in which a desciiption was 

ven of a typical wings and the main modifications which are 
ound ın other forms of wings were pointed out. (9ne of the 
principal points adverted to was the absence, in nearly half the 
class of birds, of the fifth cubital remex, its coveits only being 
developed: The peculiar stiueture of the wings in the Ratitee 
and the Sphewisct was also commented upon.—A communication 
was read from the Rev. H. §. Gorham, on the classification bf 
the Coleoptera of the division Languiiides, The author pointed 
out the characters which, 1n his opmion, were available for the 
«ystematic arrangement of this family of Coleoptera, and for its 


division into genea. The subject had hitherto not received the 
attention it and severel errors had gained €uirency, 
owing to the and insufficient way in which the structure of 
these insects had analysed. He added an analytical table 


of about forty genera, many of those pro being new. Further 
notice of the American aa w soon appear in Messrs. 
Godman anl Salvin’s '* Biologia Centrali-Amencana.” 


Mathematical Society, April 7.—Sir J. Cockle, F.R S., 
President, in the chair.—dhe following papers were read, or 
taken as read :—On the -inte:sections of a, circle and a plane 
curve, by Prof. Genese.—A new theory of harmonic polygons, 
by the Rev. T. C. Simmons.—On some properties of simpli- 


pro 
cmima, with ial regard to the related spherical loci, by 
Mr. W. J. C. tone Briot and Bouquets theory of the 
differential equation F(u z) = o, by Prof. Cayley, F. R.S.— 


them, 


EDINBURGH . 

Royal Society, April 4.—Dr. J. Murray, Vice-President, in 
the chair. — Prof. Tait communicated a note by Piof. Cayley, on 
a formula for A*c*/w*, when » and i are very numbers. — 
Mr. R. Kidston read the first of a paper on the fossil flora 
of the Radstock series of the Somerset and Biistol coal-fields 
(Upper Coal-measures).—Dr. read a pape: on the achro- 
matism of the four-lens Mes escribing a new an ent 
of the lenses. He also & note on an effective ement 
for obsegving the of the sun’s image across the wires of 
a telescope.—Prof. Turner 1ead a communication by Mr. F. E. 
Beddard, on thé structural characteristics of ceítain new or little- 
known earthworms. eFive new found in Australi) and 
New Zealand were teated of.—Prof. J. Gelkie discusseg the 
geology and petrology of St. Abb’s Head. 


PARIS 


Academy of Sciences, April 12. —M Janssen, President, 
in the chair.—On the relations that exist between cyclones and 
concurrent storms and hurricanes, by M. H. Faye. From we 
attentive study of the synoptical storm charts of the United States 
Signal Service, the author is able to confirm the conclusions 
already drawn by M. Mar-Davy from the meteorological 
observations made at the Pars Observatory so far back as the 
year 1864. - It is shown (1) that tornadoes, hurricanes, and bail- 
storms are simply secondary phenomena directly associated with 
the central cyclonic movement ; (2) that in the United States 
ther trajectories have no general relation either to the isobar 
or & the normal atmospheric currents ; (3) that these 1elatively 
short trajectoiies are perallel to the vast cyclonic trajectories at 
the moment when these local phenomena arise ; (4) that they all 
lie on the right flank of the one itself, which may thus be 

ed as a complex meteorological system accompanied on its 
right side by whole colonies* of destructive tornadoes and 
hurricanes with their attendant waterspouts, hallstorms, and 
torrential downpours, all moving together across seas and 
contineat The whole movement is ed by the simple 
Yaw of the mechanics of fluids, which determines the folfInation 
of spirals or vortices in the une atmosp¥eric regions ‘The 
surprising me of the physical efiects produced by the move- 
ment is supply due to the descending vortex which, as in our 
electric es, suffices to bring into*contact and set in nigjent 
motion arial masses lying far apart, with their consequent 
differences of temperature, and aqueous particles either frozen or 
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in a state of vapour and of piim or negative tension.—On the 
term latex " in botany, by M. A. Trécul. In reply to some recent 


objections made.to his comprehensive se of this term, the author 
here j its application both to the cantents of the latici- 
ferous vesels and to the prodnct of the secreting ducts. The 
numerous facts brought together in this communication tend 
cleatly to. establish the fundamental resemblance between the 


and physiological ee of the contents of the 
an 


vessels y so d of the secreting tubes, 
so that these two. of vessels aro y ped together 
under the common designation of of the- —ÓOn some 


Capt. Fleurigis new colhmating 
iven of the 


observations made with this i ent by Lieut. e, of the 
sttamer La Gascogne, during a PLE 
Brazil. Although this was the first application of the 


Emed at great depths below the suface by filtration 
On the winter egg of Phylloxera, 
tte. The author replierto some misleading state- 


hood of the axis of the 
the water in the 


vater, ar, better 
e reservor sufficiently to cause some 
ub of the alkaline vanadotes (onn 


a: 


which the of this may in future 
be det with absolute certainty and .— sudden 
death was announced of M. Thollon in the midst of his labours 


by tho device miggested 
-origin from those to 
.BERLIN 


, April 1.—Prof. von Helmholtz 
af barometi 


in the 


ent the insrmment is easily 


By fheans of this 
adjustment of the zero snd gradua- 


and admits of any 


tion ; also by vary.ng the amount of mercury with which it is 


U 


filled the same exactness in reading which is po&ible between o*e 


“and 50° cen be obtained even up to 200*.*-Dr. Kotter Spoke on 
the mean rate of flow of a fluid from a small aperture. This 
ht, 


this coeffidjent mathematically, and then proceeded to explain 


his own methods of calculation, which lead to the value = 
p 24047 
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PRACTICAL ELECTRICITY 
Pragtical Electricity. By W. E. Ayrton, F.R.S. (London: 

Cassell and Co., 1887.) 

ROF. AYRTON'PS book on Practical Electricity 
fills a gap, and is well fitted for the purpose for 
which its author has designed it. The book comprises 

e substance of the first year’s course for students of 

ectrical technology in the City and Guilds Central 
Institution at South Kensington, with some additional 
ma which is chiefly in small type. The subject of 
Current is treated first, then comes Electromotive Force 
or Potential Difference, and afterwards Resistance. This 
is undoubtedly the logical order, though, as Prof. Ayrton 
points out,ethis ‘sequenge appears complicated to the 
minds of learners, from the fact that in the definitions of 
the Paris Congress the volt is made to depend on the 
ohm and the ampere, The practical units, ampere, ohm, 
volt, &c., are used throughout, but a little more space 
might have been given with advantage to the definitions of 
these units. Take?for instance, the definition of an ampere, 
«6. After showing by means of a most instructive and well- 
arranged experiment (Fig. 1) that a current produces 
magnetic, chemical, and thermal effects, and further, that 
the chemical changes are the same in two or more volta- 
meters of the same kind, Prof. Ayrton proceeds :— 
“ We shall therefore define the strength of a current as 
being directly proportional to the asount of chemical 
decomposition proguced in a given time ; and the current 
that deposits o'oo111815 grasse or 0°017253 grain of 
silver per second on one of the plates of a silver voltameter, 
` the liquid employed being a solution of silver mitrale 
containing from 15 to 30 per cent. of the salt, we shall 
call an ampere, and take it as our unit current” 
But frequenfly a beginner will at once wish to know 
-why these special numbers, which will seem to him un- 
necessarily complex, should have been taken. Why not 
select ‘oor gramme of silver rather than ‘00111815? will 
be an obvious question, to which no answer is given. 
Surely, too, foyr significant figures would be sufficierit. 
Besides, this is not the definition of ampere adopted by 
the Paris Congress, and it involves the iments of 
someone on the electro-chemical deposition of silver. 
The experiments given in the early part of Chapter 
II. do not need the previous definition of the wast current, 
and from them the fact that a current exerts on a magnet 
a defnite forep depending on its strength and (§ 22) on 
the dimensions and position of its circuit is established. 
Thence the idea of the current which exerts on a definite 
magnet a unit force is easily reached, and from this we 
get the ampere of the Congress definition, which is found, 
by careful experiment, to deposit so many grammes of 
silver per second. 

«50, too, the definition of the “volt” would have been 
clearer if the excellent illugtration of difference of potep- 
tial given in § 40, Fig. 28; had been carried a little farthe?, 
and it had been pointed that, just as the water loses 
potential energy in falling one level to another, and. 
that loss is measured by the quantity of water multiplied 
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by the difference in pressure, so the ele@tric curreat loses 
energy in passing from of&e point to another, and that 
loss is measured by the quantity of electricity nultiplied 
by-the difference-of electrical potential. But these, pes 
haps, are points which can.be better brought out by a 
teacher in explaining difficulties to his class. 

The book is, we believe, the first in England which 
accepts distinctly the resolutions of the Paris Congress 
as a basis Another novelty to be found in ftis the use of 
the letters P.D. (potential difference) for the old abbrevi- 
ation E.M.F. Ths ıs » change for which, if it can be 
satisfactorily introduced and accepted, all teacherg will 
be thankful, for it will get rid of the confusion existing 
between the resultant electrical force at & point, and the 
electromotive force between two points, which is not & 
force at all. 

The plan of the book has been already indicated. 
Starong from the definition of an ampere, the various 
means of measuring currents are described, and full 





Fra. 15.7 


details are given of the methods for carrying out the 
experiments, for recording results graphically and ajggr- 
wise, and for drawing conclusions from the experiments. 
The illustrations show clearly the arrangement of appar- 
atus in each case. Mh Prof Ayrton's laboratory the 
apparatus required for any one series of observations is’ 
mounted permanently on the same board; the student 
finds everything ready, and the gecessary connexions 
enade when he begins As to the desirability of this, 
there will no doubt be some difference of opinion ; but 
with large classes of beginners some such plan isnecessary. 
Thus, Fig. 15 shows the apparatus for investigating the 
action of a current on á magnet. The large coil C C is so 
arranged that the current can be made to traverse it 
eight, twelve, or sixteen times, and its effect on the mag- 
net g g observed ; or the coil CC can be replaged by ce - 
of half the radius, which has four tyrns on it ; or, again, 
CC can be used simultaneously with cc, the current being 
iae afe indebted to Mesure Cassel] fog the blodks used to illaetrate this 
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sent in, oppositesdirections through the two. ww isa 
resistance by means of whichethe current may be varied 
at will, dhd G a galvanometer. 
e Chapter III introduces us to difference of potential, 
and here fhe, writer describes in a’ practical form the 
experiments for the verification of some of the ordinary 
laws of statical electricity. é 

Ohm's law and its proof follow in Chapter IV, and it 
is shown thzt the resistance of a conductor remains un- 
changed so long as its other physical conditions are the 
same. § 80 gives the definition gf the “legal ohm." It 
is not quite accurate to speak of its having been legalised, 
at any rate in this country; though, as the letter from the 
B.A. Committee on Electrical Standards, which is printed 
at the end of the preface, shows, the question of its adop- 
tion as a | standard is now before the Government. 
Various methods of comparing resistanzes follow, with 
full practical details, but the important one due to 
Prof. G. C Foster, for comparing two nearly equal resist- 
ances, has been omitted from § 97. "PE 

Batteiies and other forms of current-generators are 
next considered, with details as to their cgnstruction and 





Fig. 137. e 


. 
use ; and an account of the methods of cetermining thei 
E.M.F. and resistance is given. 

* Insulation" is the title of Chapter VL, and many o 
Deep hints given under this head are of grea 
value. 

In the next chapter, condensers, amd the methods of 

constructing them and of measugng their capacities, are 

treated of. We find also a chapter devoted to com- 
mercial ammeters and voltmeters, which gives in an 
easily accessible form particulars as to some of the best 
known of these i ments, with practical methods of 
testing and calibrating. In Fig. 157 we have the 
arrangement of apparatus for comparing an ammeter 
with a silver voltameter. R is an adjustable resistance 
of a useful character, made of a number of washers of 
carbonised cloth which can be pressed into close contact 
. by a screw. Latimer Clark’s cell is described in § 214, in 
the H form. A simpler pattern consis‘s of a test-tybe 
with a platinum wipe sealed through the bottom. The 
end of this is covered with pure mercury, anc above this is 

a layer of mercurpus sulphate, with a saturated solution 

of sulphate of zinc above all A rod of clean zinc dips 


into the zinc sulphate passing through the cork which 
closes the test-tube, and the whole is keptetight with 
marine glue. i ° 

In an appendix Kirchhoff's laws of divided circuits are 
considered. The method of treating,suth problems 
introduced by Maxwell, and which has recently been 
illustrated at some length by Prof. Fleming, is also 
referred to. 

Another point of importance which calls for notice is 
the number of examples introduced by way of illustration ; 
some of these are completely worked out, others left as 
exercises for the student. , 

The book concludes with some specimens of the 
instructions for experunents which are given to students 
at the City and Guilds Institution, with the apparatys with 
which each experiment is performed. Of these instruc- 
tions there are four; and many who use the book will 
wish their number was larger. We will close this notice 
by quoting the last of them e 

To calibrate an ammeter by means of a silver volta- 
meter (the apparatus required has been figured above) : — 


* PRELIMINARY.—The voltameter consists of a plati- 
num dish owe. a 25 per cent. solution of silver 
nitrate, and in which a silver plate ıs immersed. An 
adjustable carbon resistance is proved, by means of 
which the current passing through the voltameter can be 
maintained constant during each experiment, and &n Be 
varied in the different experiments. 

“ EXPERIMENTS.—(1) Carefully clean, dry, and weigh 
the platinum dish, the approximate weight of which 1s 78 


es . 

* (2) Pour the solution of silver nitrate into the dish, 
and place it on the three brass pins provided for its re- 
ception, and which are electrically connected with the 
jeft-hand binding-screw on the bomd Immerse the 
silver plate in the solution, and clamp it in such a posi- 
tion that its a are equally distant from the sides and 
bottom of the dish. 

“(3) Turn the small milled head at the top of the 
ammeter so that the pointer of the ammeter comes oppo- 
site the zero on the scale, 1f not there already. Place the 
copper connecting-wirt in the meicury cups marked A 
and C (which cuts ‘out the voltameter), and adjust the 
carbon resistance until a convenient current flows round 
the ammeter. Remove the connecting-wire. 

“(4) Quickly insert the connecting-wire in the mercury 
cups marked A and B, carefully noting the instant at 
which the circuit was completed. Allow the current to 

for a convenient ume (ten to thirty minutes, accord- 
ing to the stren of the current used), and keep the 
current constant by the adjustable resistance. Note the 
temperature of the roam dunng the experiment, and, at 
the end of the interval decided on, quickly break thé 
circuit. 

“(5) Empty the solution from the dish into its bottle 
and carefully wash the deposited silveawith distilled 
water. Then fill the dish with distilled water, and 
allow it to stand ten to fifteen minutes Again wash with 
water, alcohol, and ether, dry over the spimt-lamp, and 
cool in the desiccator. 

* (6) Carefully determine the increase of weight due to 
the silver deposited on the dish. 

“(7) Calculate the strength of current used in the 
experiment, assuming that one ampere deposits r'11&t5 

es of silver per secpnd. 
) Repeat -the experimeftt: with several different 
of current. » i 

“(9) Tabulate your resultsein some convenient form, 
and writesthem with your name on the card, on which you 
will find recorded the results of previous experiments. 
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Spolid Atlantica. Y1) Coutributions to the Knowledge of 
the Salpide, by M. P. A. Traustedt ; (2) Remarks on 
some of the Ocganic Annulata, by G. M. R. Levinsen ; 
(3) Contributions towards the Morphology and Sys- 
temgtic Arrangement of the Pteropoda, by J. E. V. 
Boas. (Copenhagen, 1885-86) ; 

A bo three monographs which at the instance, and 

under the supervision, of the Directors of the Zoo- 

logical Museum of Copenhagen, have been included in 
onegquarto volume under the title of ‘‘ Spolia Atlantica,” 
originally appeared in the Transactions of the Danish 
Royal Society of Natural Sciences. But although bound 
together,g@ach monograph in this ¢&tton de lure is com- 
plete in itself, with separate title-page, table of contents, 
descnptive plates, and all other necessary means of 
separate reference, while the convenience of readers not 
acquainted wit® Danish has been amply considered by 
the addition of Latin and French translations of the de- 
criptions of the animals, and of many other important 
parts of the text. 

The first of this triplet of monographs, which deals 
with the so-called “ te? and "solitary " forms of 
the several species of Salpæ, is based on a study of the 
exosptiqnally complete collections preserved in the Zoo- 
logical Museum of Copenhagen, for which that institution 
is mainly indebted to Prof. Steenstrup, at whose sugges- 

" tion and under whose direction Herr Traustedt compiled 

his memoir. The monegraph presents a clear and com- 

prehensive description of all the well-established species 
of Salpæ with their distinctive dual forms, and unqualified 
praise may be givengto the care with which the figures 
bave been drawn, and the admirable manner in which, 
by means of pale blue outhnes, the delicacy and trans- 
parency of the bodies of the animals have been represented. 

In treating of the Salpidze, it is impossible to forget 
how much of our knowledge of these curious animals is 
due to the observations of Chamisso, the clever author of 
“Peter Schlemihl" who, while serving as naturalist in the 
exploring expedition of the Russian commander Kotzebue, 
first discovered that the "aggregate" or chain Salpa 
and the “solitary” Salpa were not distinct species, as 
had been supposed, but only parts of the perfect or- 
ganisp of one species. By the discovery of this fact, 
which Chamisso ingeniously, but, as subsequent in- 
vestigations have shown, too fancifully, explained on 
o hypothesis that these animals were subject to a law 
of “alternation of generations,” new and highly import- 
ant paths of morphological inquiry were opened. Yet, 
singulagy enough, nearly thirty years passed after the 
publication, in 1819, of Chamisso's treatise “ De Animali- 
bus quibusdam e Classe Vermium Linneana (de Salpis) ” 
before his observations were tested by further scientific 
investigation. About the middle of the century Meyen 
and Vogt turned their attention to the curious and 
interesting phenomena connected with the embryonic 
devejopment of the Salpæ. These inquiries were soon 
followed by the still more important researches of Profs. 
Krohn and Huxley, the latter of whom in a paper entitled 
" Observations upon t&e Agatomy and Physiology of 
Salpa and Pyrosoma,” which appeared in the Phil Trans. 
1851, has shown that Chamisso erred in his explanation 
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. 
of the nature of a "chaimSalpa," which, to usé Mr. 
Huxley's words, 1s nothing more homologically ehan a 
highly individualised generative organ.? ] 

Herr Traustedt does not enter into the questien of the 
embryonic development of the Salpidw, and hence his 
work gives no information regarding the physiology of 
these animals, nor does he in any way refer to the various 
hypotheses that have been advanced in explanation of the 
character of the “aggregate” and “ solitary” forms. For 
such information the student must go elsewhere. Asa 
guide to the anatomical sfructure of both forms in the 
eleven species describe and drawn by the author, the 
memoir will, however, be found of great service, while it 
contains much useful information as to the geographical 
distribution of these animals not to be found elsewhere. 

In the treatise on “Some Oceanic Annulata” Herr 
Levinsen supplies many interesting details regarding 
various members of the families Alciopide and Typhlo- 
scolecidz, together with descriptions of several species 
of Sagitt&, to which are added lists of their geographical 
distribution. In this, as in the memoir on the Pteropoda, 
the illustrations afe werthy of all praise. 

The memoir by Dr. Boas, which corstitutes the last and 
longest of the series, treats at great length of the mor- 
phology, systematic arrangement, and geographical dis- 
tnbution of the Pteropoda, The materials employed by 
the author were derived in part from the extensive col- 
lections in the Zoological Museum of Copenhafen made 
by, or under the direction of, Prof. Steenstrup, and in part 
from numerous specimens placed at the writers dis- 
position by Profs. Dohrn, Móbius, Leche, and Spengel. 
It is worthy of note that a very large proportion of the 
specimens referred to as belonging to the Museum of 
Copenhagen were obtained from amateur collectors; 
Danish naval officers, captaifis of merchant ships, and 
travellers having responded with alacnty to Prof. Steen- 
strup's appeal for help in obtaining samples of these and 


other enimals from remote regions. 
e 
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Complete Hand-book on the M. anagement of Accumulators. 

By Sir David Salomons, Bart. Second Edition, revised 
and enlarged. (London: Whittaker and Co., 1887.) 


THE author has for some years past had an installation 
at his country residence for the purpose of lighting & amh 
for working motors which drive the machinery in his 
large and well-equipped workshop. He has used accumu- 
lators, as he informs us, ever since they may be said to 
have been produced in commercial form'in 1882, No 
expense nor trouble have been spared in making this 
installation a model one, and experiments have been 
made on many points in connexion with the subject. As 
thg whole ins tion has been made and worked under 
his immediate personal superintendence, he has acquired 
a considerable amount of experience, the result of which, 
as far as it regards the ement of accumulators, he 
places before the public in this work. . 
After a general destriptien of cells of the E P.S. and 
Elwell-Parker type, he proceeds to give directions for 
setting up and charging them. The causes of, and 
rem@dies for, “buckling” and “scaling” are diggussed. 
‘The harm caused by too rapid a digcharge is pointed 
out, and methods for preventing it are*explained, as well 
as various devices for regulating the E. M.F. of the charg- 
ing current and that on the line. The mÉthod of cleaning 
and “re-pasting” the plates is explained, and vafious 








Bintstate given for the management of the battery. In 
‘an appendix is a descnptidh of the arrangement of his 
accumulator house, a photograph of the interior of which 
e forms the frontispiece to his book. He also gives a brief 
account ðf the history of the installation, from which we 
learn that the total cost of buildings and installation has 
been about 6009/., that the number of lamps 1s about 500 
of 20-candle power, but that trad ree number at 
any one time has rarely exc 200, and that an arc 
lamp takirfg 40 or 50 amperes and one or two motors have 
been used together with them. The expenses—including 
wages, coal; oil, waste, wash repairs, lamp renewals, 
a in 1886 210%., orat the rate of }d. per 20-candle 
lara our. e does not, Bovever, say an as 
to the et of the aie Sugai and as to the len of 
time which they m ta last he only says 
vaguely that the ce for years in perfect order 
* if all the instructions here given are properly attended 
to.” His present accumulators were only put up in August 
1885, those previously erected havmg proved to be 
unsatisfactory. 
. Itisa ney that the useful information in this work is 
"not conveyed in better In what is intended as 
a workshop hand-book we do not look for the elegance 
of an Addison; but we do want plain^English. an 
example of the language we mat Bote € the followi 
' sentence from the preface: “ Only of the Electri 
Power Storage Company, of Messrs. Elwell-Parker, and 
their type, are dealt with, because at this moment there 
is probably no other better kind, or largely in use.” The 
meaning of this is clear, tho even that is more thar 
may be said of other sentences in the book. 
. Among minor faults we Protest against the coinage of 
such a hideous word as “ acidometer,” by which, appar- 
ently, is meant the instrument commonly known as a 
hydrofeter ; we do not think “ s.g.” isan improvement on 
the ordinarily accepted abbreviation for specific gravi 
' and we object to the plural “dynamos” as against 
ordinary rule of our language whick gives us HM potatties t 
and “ echoes.” 
' A more serious error is found in the “ Index of Terms” 
on the back of the title-page— 


“Watt — volt X ampere e measure of force or energy." 


We sbould recommend the authar to the’ work 
revised by some onewho understands the tudiments of 
science as well as those of the English uade 


School H The Laws of aalik in Relation to 
_ School Arthur Newsholme, M.D. (London: 
Swan e Lowrey, & Co., 1887.) 


UT the importance of the matters dealt with in this 
ttle book there can, of course, be no dispute ; and, as 
Dr. Newsholme points out in his preface, they have 
Comis the serious attention qf many School Boards and 
Co , nd been made the subject of a d deal of 
AE Most school-managers have some- 
about the principles af school ped uw 
med of them wi]], no doubt, find in Dr. Newsho 
volume exactly the kind of information they want. ‘He 
discusses the subject under two heads, “Schools” and 
“Scholars.” Under the first head ze presents his ideas 
on questions connected with the chaice of sites for 
schools, the construction of school buildings, school fur- 
niture, lighting- of school-rooms, general principles of 
ventilation, natural ventilation, venulation and warming, 
and draining ents. In the part relating to 
'* Scholars? he has chapters on mental exercise, excessive 
“menta? exercise, age ahd sex in relation to school *rork,? 
muscular exercisd' and recreation, rest and sleep E 
dren's diet, children's dress, baths ar d bathing, eyes 
relation to schoel life, Communicable diseases in Gol 
1nd school accidents. * Dr. Newsholme has studied his 
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subject thoroughly, and his conclusions are all Moni pud 
valuable because they have been to a I - 
gested by his a feh asc aei 6 cer ig: 

and as a medical referee for various schools and eimi 


colleges. gs 








LETTERS TO THE EDITOR e 


[The Editor does mot hold himself responsible far opinions ex- 
pressed by his correspondents. Neither cam he undertake to 
return, or te correspond twith the writers of, rejected manu- 
scripts. No notice is taken of anonymous communications, 

[The Editer urgently requests correspondents ts keth thar iMters 
as short as possible. Tre pressure on his space is so great 
that it ts impassible otherwise to insure the 4 (Hn 
of communications containing interesting and ngpa facts.] 


Miss, Weight, and Dynamical Units 


Ir the laws of dynamics were made solely for the use of 


engineers, as a celebrated eer declared of rivers that th 
were intended to feed k might be to Pro 
Greenhill thet it woald not be s. that the more.abstract 


ecersary 
notion of mass should be di i ed from that of weight, and 
that the fundamental equation of dynamics might conveniently bd 


taken as P = wÉ, where Wis tho weight (or mass) of the body 


moved oe in poundsor tons, &c., agd P the force produc- 
ing in it the acceleration f, and reckoned in the same units. But 
vico Be orcs eee unit, unless it ip takaa at 
(as Greenwich), and then the co i 

valie Talne af d ag 
en 


peer rei the variation of 
the earth is not so great as often to need to 
account of by the ecr); and so the astronomer and hysicist, 
2s well as the student of abstract ics, are t in de- 
mandinga lem arbitrary meamre of force than one founded on 
the force acting vertically downwards on a body at the earth's 
surface, as well as an absoluto constant belonging to oach body (its 
mass) ind t of time and place, ponen therefore, in 

e of Prof Greenhill's arguments, m the interest of 

of thought, as well as to avoid the practical inconveni- ` 
ence of a variable unit of force, the notions of mass and weight 
must be kept distinct, and the equation W = Me, 
case of the eral equation P = Mf, still- fied on by all 
teachers of [di yuamics, et any rate to non students ; 
stile te would be well for eugineca also (ne uiia) to have their 
dynamics cast in the same mould as the 1ese of the scientific 
world. 

I should not have troubled you with the above Tr UD 
remarks had I not wished to observe, à repes of Mr. 
suggestion of names for units of velocity and acceleration ^ in 
NATURE or opr T (p. 534), that ıt is highly desirable that a 
convenient and consistent sefeton, aswell as momenuciatwre, should 
be adopted for the several dynamical units. 

With respect to the particular n that re? and cel (or 
odo and cele, as used by Mr. Lock in his fo. ing book, 
“ Dynamics for ers ”) should be employed for the units of 

purse posite n ales aymat, eae it a 
S. system 


appro Bate ths Votos dpc’ eal Ogre tel adit of Dore 
work a prior right to ve? and ce for its units of speed and 
acceleration ; namely, the centimetre and the centi- 
metre per second per second. If so, units of the foot-second 
be called the feerve/ and the feetcel, 
the dynamical units are, however, I think, of less 
ce than a convenient and notation for them. 


Names 


importen 


I have endeavoured to devise such a notation{or, rather, to fill up’ 


and complete notations which have more or less come into use 
in a table, which is now under the consideration of a Committee 
of the Association for the Improvement of Geometrical Teach- 
ing, and which is substentially as follows. 

In a perfectly general system, let L, M, T stand respectively 
for the fundamental units of lehgth, mass, and time, and let 
V, A. U. A, E stend for the uni thence derived of speed, 

quickening dae mofientum or impulse, force, and 
: then the statement that thé unit of 
eei OPUS EAS ei aecedito ae di 


©. 
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naturall th = . On the iple 
= "i pied ug V — [/T. On the sume princip 
A-V/T-L/TT, U-MV-ML/T, A-MA-ML/TT. 
e E =LA=LMLTT. 
This may be simplified, using the analogy of the fluxional 


notatien, by writing L for L/T and L for [/TT. Then L È 
may take the place of V and A, and we have— 


U=ML A-ML E =LA=LML. 
Nemes for the several units are hardly needed in the general 


Ap the C.G.S. system the units of length, mass, and time are 
respectively. the centimetre, gramme, and second, denoted by 
O, Œ S Then if Uc, Ac, Ec denote the units of momentum or 
impulse, force, and energy or work, wa have, on the same prin- 
ciple as before, Ò, Ö to denote the speed of a centimetre per 
second and the acceleration of a centimetre per second per 


Uc- GO, Ac = QO, Ec = OAc= OQÖ. 

If memes for all these units are required, we may use these: 
ese, cel, mom, dyne, erg ; and we may sey, 2 mom I8 à gram me- 
UNE and an erg a cemtismetre-dyse. 

F.P.S&, or British the units of 1 mass, 
and thine are respectively the foot, pound. aud denoted 
by F, P, & Then, € U» A» Ep denote the units of momen- 
tum or impalse, force, and energy respectively, we have, on the 
same prficiples, É, F to denote the speed of a foot per second 
and the acceleration of a foot per second second respectivel 
and the equations— p apt SM 


Ur = PF, Are PF, E> = FAr= FPE. 
I pro as names for these units nde 
pounders. I shold have i ae ee 
pound-dyne or poundyn, but that $eumda/ has already obtained 
The are all absolute units. Th 
Fired em ie puniendi 


(Greenwich 
peundals, Sout = 32°19 and the sesend- 
pound (as it has proposed by Prof. Unwin to name the 


gravitation-unit of momentum, or time-integral of a - 
weight one second) = 32°19 $eumaum:; so to 
convert absolute, F.P.S. units into gravitarion-units, or pice 
versd, it is only necessary to divide or multiply by 32°19, since 
the acceleration due to gravity at Greenwich = 32'19 F. 

It is, I think, comparatively unimportant whether the mames 
above ed are, all of them, or not; but the 
sotation I believe, be found a great aid to the beginner in 
fixing in his mind the dimensions of the different em eae 
and an effective safeguard against the too common confusion of 
units df force, impulse, and work. Idoabt whether in i 
much would be gained by saying '' /sorpe/?' instead*of “ foot per 
second," or '*foot per second per second,” 
while in writinz, the symbols F and F might be always used 
and read elther way. Rost. B. HAYWARD 

Harrow, April 12 

A 4 
Units of Weight, Masa, and Force 


Far be it from me to interfere between Mr, Alfred Lodge 
and Prof Greenhill ; but, whilst leaving Mr. Lodge to his fate 
and Prof. Greenhill, perhaps, as an engineer, I may be per- 
mitted to offer a few remarks on the general question. First, 
then, it appears to me that Prof. Tait’s thoroug condem- 
nation of certain phrases of the , and of 
the gyave errors of certain writers, been strained in some 
quarters to mean a general charge ust engineers of inability 
Er or meite esr en the EE laws which lie at the 
root o every-da practice. Such an ualified charge is 
on the face of it abend; bducwis: we mast confess Her the 
lives’ work of Thomson and Tait hes been a total fgilure as 


regards its influence on the truly practical men of their generation. 
Can this be so? E T 


Prof. Greenhill's remarks om the abominable sem!-numerical 
equation W = Mg, ee M, I most heartily welcome [where 


B 

W is 2 mass and ¢ a numeric; the moment writers oa dynamics, 

who use the gravitation system, pass from merety proportional 

equations to their physical interpretation, then' must we face 
them this most wret 


mein Peer 


be at once a 

know that a w. (academic) generation of igh University 
engineering students has been taught to eschew same equa- 
tion as an unclean thing, and to adopt the mode of 


: of thought 
clearly set forth in the two paragrapbs of his letter of 
February 28. Some five zix years ago I was myself so 
taught by one who is nowy alas! no more. The ity of 
thus clearing of cant not only the ineering but the 
mathematical mind seems to me, as indeed Prof. 
indicates, to be a direct consequence of the acceptance by 
Thomson and Talt of the British Imperial pound as the unit of 
mass or quantity of matter. - 

Having fixed, then, for good and all, the unit of mass, and 
ing the British foot and the second as the units of timo and 
respectively, tha unit of force defines itself in virtue of 
Newton’s Second Law. To this unit—the British unit of force 
— Prof. ‘Jgmes Thomson has as nearly everyone knows, 
the name "poundal" Now most convenient practical unit 
of force, for physicists as well as engineers, is not the poundal, but 
the vitation stehe earth's surface of the unit of mass, à 
quantity 


the inconvenience so 

ing being, however, practically 
in units 
place, one 


on 


of the Im | 


ratio. d 


would generate 
mass X feet per sec. per sec. ; and the poundal a momentum per 
second of one Taw >< foet per Ec per sec; and by Now- 
ton's Second Law the ratio of the forces is, therefore, the numeric 

What more does the physicist or engineer want to know? 
ow poundals go to the grgvitation of a ton mass at the 
standard place? Answer, the numeric 2240 g. Could any- 
thing be simpler? The dificalty is to find the difficalty, or to 

the rasen d'Ars of the so-called gravitation unit of mass, 


the old mnetnral gravitation t of mass is abandoned, 
and transition from natural unit to the gravitation 
unit of ford: made by means of the change ratio, the 


vicious use of the yord mass to denote the result of dividing 
by the numer g the mass of a body in standard pounds 
(viciously on the same system called the weight and denoted by 


W) ceases; and the dire confusion between weight and mass 
becomes a thing of the past. The emancipation of the term 
weight from its to mass would appear to have afforded 
opportunity for its use wherever it might be of ocu ln 
gesting or denoting gravitation. For example, there are"th 
units, ach called a pound. wipe the Imperial Brid-h unit of 
mass, 


tae gravitation of the: same mass at any the same place 

on the 's surface, and the pound sterling, , Physicists, like 
Sir Wm. Thomson and Prof. “t use terms such as '"pound 
ight,” “gramme weight ” ; si y we have '' mass” 
wie FISH dpud bably we shall soon hear of ‘ pound 
money." Prof. Greenhill, with his strogg engineering sym- 
thies, objects to the time-honoured '' pounds per square inch” 


SE quaes eil uare mch ” ; and if I may 
presume to offer an opini e oid phase ia already cumbrous 
enough. Still, if f. Tait and f. Greenhill ultimately 


agres that there is anything to be ed in perspiculty, for the 
sake of the weaker member Mrima it calght te och for u$ to 
put in practice, on some occasiSns, the injunction to sacrifice all 
rather than cause our brother to offend. ] 
Some one might possibly step in to draw attention to the faot 
that the pages even our own grest high priest of eiact applied 
"science are disfigured by Ž ; but sure Iam that were Rankine 
now with us he would lead the way with Prof Greenhill in a 
crusade against the apologists for the obscuri of which W/s is 
the bol, Take, for example, Rankine’s bold introductien 
the dynamical unit of quantty of heat. Take the opinion of 
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- e. 

Clansins, than whom none could 
‘At tha same time in the retical cevalopment of the 
mechanical theory of ‘heat, in which tke relation between 
best and work often occurs, the method af expressing heat in 
mechanical anits effects such important emplifications that the 
autho: has felt himself bound to drop hi ormer objections to 
the method on the occasion of the prra-nt more connected 


exposition of that theory.” «e £XCHD C. ELLIOTT 
inburgh, April 18 
os 


a morn prejudiced witnem. 


Seismometers 


I mave long ago learnt not to Mok far any fair ition 
of my work in seismom on the part cf Prof. Jobn Milne, 
and when he accuses me of appropriating without acknowledg- 
ment the work of others it is time to dec further controversy 
with him. The points raised in his last com r-unication (NATURE, 
April 14, p $59) are sufficiently answered -n mine of December 11 
(p. 172). ere quoted pat of a letter waten by Piof. Chaplin, 
now of Hi&vard University, then of Tclco, and Secretary of 
the Seismological oce of Japan, vnde. whose eyes the events 
occurred to which Prof. Milne refers. I d'd not quote the whole 
of Prof, Chaplin's letter, because it contained sentences I was 
unwilling to give except under the strongest provocation. After 
ref to my seismograph in the words a ready quoted (p. 172), 
Prof. Chaplin continues :— 

“I do not remember that in the discyesicgs on your machine 
Mr. Gray ever claimed to have inventec a mmilar machine, 
and I am surprised to*know that he makes zhat claim now: On 
this and other points it appears to me zbat Messrs. Giay and 
Milne have not tieated your inventions aac investigations with 
fairness, and that you have grounds-fcr complaint. I am 

- willing you should make such use of this acte as you see fic" 

As to the question of prionty, this jucgaent, from a man at 
once unpr&judiced, most competent to “cm an opinion, and 
fully informed of the matte: in dispute, must (so far as Iam 
concerned) close a discussion of which your readers cannot bnt 
be weary. "With your permission I shall zie, in a later number 
of NATURE, an example of the excellent woik which Prof. 
Selaya is now doing with my instrumente in Japan 

> J. A. EWING 
University College, Dundee, April 16 
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April Meteors 


THE Lyrids have, this year, offered a scr-what scanty display, 
tho a few brillant meteors have been s-en shooting ffom the 
usual radiant-point. ? 

In 1884 April 19, this shower was verr 
ber ofits meteors for one observer being a 

following year, 1885, it exhibited a co.sde 

hourly 1ate being 

mL the bright moonlight and in the present year, on April 
^ 20, horay number was slightly moe than 2, so that the 

numerical characte: of the recent display Eas fallen for short of 
. fom of its àppanhans 1n pieceding year 

On the night of April 17, this year, th shower had not visibly 
opened, for none of its meteor, were recoded in a 2j hous 
watch. On each of the nights ofthe 181 and roth the sky was 
closely observed for 44 hours, bat the Lyrid shower was very 
feeble, and only furnished 1 meteor per Loar On the 2oth, jn 
3 hours I noted 7 Lyrids, and these wer inlliant. 

The average t-pomt from the three mghts was at 
269° + 32°, and there 1s confirmation th:t this pomt advances 
in R.A with the time, though not -c the marked ddkree 
ascribed in NATURE for May 7, 1835, [- 5 But the meteors 
from this stream have been so scarce at tier late recurrence that 
ithas been very difficult to ascertain the act radiant for each 

ht. Moreover, these Lyrids move with great apparent 
ocity, flashing out with exfleme sucdenness and they are 
gone, together with the faint streaks sometimes accompanying 
em, before the eye is enabled to cuc the direc023 with 


roo, ad precision 

On the four nights Apnl 17 to 20 -n-lusive, I notited 7 
shooting-stars belengiog to the minor szstems of the Lyud 
meteoric epoch, and amongst these the b= was that of a radiant 


, the horaiy num- 
22, but 1n the 
e decline, the 
only 3. In 1886 I olceined no observations, 


of very swift, shet meteors at 231° + 17°, a few degrees west of 


B'Serpentis. This stream is not new, cI saw a well-defined 
‘shower of Serpentids from the same poa: during my observa- 




























tlons of the Lyrids in 1885, on Apiil 19-20 (NATURE, May 7, 
1885, p 6). 7 
In this and in previous years I have ‘also recorded? some 
meteors ascending in very long flights from a radiant centre 
close to 0 Libre, at 235°— 15°. This is the onjy observation of 
this shower at the April period, thangh Liewt.-Colonel Tupman 
found a pair of radiants near the position asmgned in the first 
week of March 1869-70. 
I subjoin a short list of bright meteors seen here while Satch- 
tlie progran of the Lynds, and I should be glad to hear that 
any of these had been observed elsewhere. 


Ap Path 
Date Hour Mag From To Notes Radiant 
1887 hm o e o o 
Apül 19 13 I 9 x +r E + 1 Swift, srek L 
19 13 ai Hi + 61k + 65} Swift, streak y 13° 
zo 9 45 t sand; ig4 — 4 Very swift yrid 
20 ro s} >: mgt 14 34 - 5 S stræk Lynd 
20 10 4 I asp + 53 x» + Ga] Slow, tram a06" + 18° 
30 Is >I 3 +40 316 + Very swift o Lyrid 
Bristol, April 22 W. F. DENNING 





Vertical Decrement of Temperature and Pressure 


IX NATURE of March Io (p. 437), Mr. Maxwell Hall gives an 
interesting table of the vertical distributlon of temperature and 
pressure in Jamaica, and, apparently in hsppy ygnorance of 
the dangers of the process known as extrapolation, goes on to» 
apply the results of observations extending to a maximum height 
of only 7400 feet to the deteinunatian of the robeble tempera- 
ture ok meteorites mn extra-ten estrinl space. ia he expresses a 
desire to know whether any similar resules have been found in 
India, and as I have on several occasions during the past ten 
years discussed the vertical distribution of temperatiire gnd yer 
sure in this country, I gladly take this opportunity of referring 
him to my papers on the meteoro of the North-West 
Himalaya, and on the temperatue of North-Western India, 
pablished in the ‘‘ Indian Meteorological Memoirs,” vols i, and 
ib From thelatter I extract the fo]lowing table on the mean 
decrement of By sae up to a height of 12,000 feet, com- 
puted fiom the observations of twenty-five stations combined 
in various ways. For each month an interpolation formula of 
the form * i 

T= Ty + ah + BÀ + ch, 


was camputed, and by us means the decrements from sea-level 
to 1000 feet, 1000 to 2000 feet, &c., were calculated. Finally, 
the average decrement far the twelve months was computed, and 
is here given in an abri form The curves for the several 
months differ very widely from one another, those for the 
summer giving the mos id decrement at,sea-level, and the 
decrement increasing with altitude in winter :— 


Height ee 
Feet oF. 
oto 2000 6°16 
2000 to 4000 5°87 
000 to 6000 561 
to 8000 5°37 

8000 to 10000 516 ° 

1000 to 12000 de 98 


The mean height of the barometer at sea-level in the Tegion 
in question, the centre of which hes a little north of Simla, is 
about 29°8 inches ; the mean at 6050 feet is 24'1 inches, find 
the mean at 12,000 feet about 19°4 inches. With these data, 
and adppting Mr. Hall's formula 


MD— GP p (BEF 


we find A= 2°°979 and p = 0°02. These coefficients do not 
differ widely fiom Mr. Hall's values, which are 2°°92 and 0°'08 
eat At the limit of the atmosphere, where 3P = 29" '8, 
87 would be — 106°'5, which would give, as the mean tempera- 
ture of external space, about — 30° F., the mean temperature at 
sea-level being 77° F 

Taking the simplest formula, 87" = A 3P, we find à = 3°'19, 
which is almost identical with the value quoted by Hall 
from an early volume of NATRE, but which, if it held good to 
the limit of the atmosphere, Would make the temperature of 
external space about — 18° F., since the mean temperature at 
sea-level is 77° F. e e 

The,only concluson to be drawn from such observations 
1s that the vertical decrement of temperature on mountains 
vanes gieatly with locality es well as season, and the results 
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obtained for,one locality cannot be fully applied to another, 
mucheless extended«&o determine the temperature at the superior 
limit of the atmosphere. 

An pee int of resemblance between Mr. Hall’s 
observations Eo made on the Himalaya is that the 
diurnal range of temperaturt dimmishes to a minimum at about 
5000 feet, and then increases with increasing elevation. 

AlMhabad, March 30 S. A. HILL 





Royal Soclety's Soiree 


May I be itted, through the columns of NATURE, to ask, 
on behalf of the Sub-Committee nted to make arrangements 
for the forthcoming soirée of the Royal Society, that Fellows and 
ot who have a or objects of scientific interest suit- 
able for exhibition on that occasion will communicate at once 
with the Secretaries or myself. HERBERT RIX, 

Royal Society, Burlington House Ast. Sec. RS. 





HOMERIC ASTRONOMY: 
* al. 


"| VRNING to the second great constellation mentioned 
z in both Homeric epics, we again meet traces of 
remote and unconscious tradition. Yet less remote, 
robably, than that concerned with the Bear. Certainly 
ess inscrutable. For recent inquiries into the lore and 
language of ancien Babylon have thrown much hght on 
the relationships of the Orion fable. 

Shers seems no reason to question the validity of Mr. 
Robert Brown's interpretation. of the word by the 
Accadian Ur-ana, “light of heaven" (“ Myth of Kirke,” 
p- 146). But a proper name is significant only where it 
originates. Moreover, it is considered certain that the 
same bnilant star-grotfp known to Homer no less than 
to us as Orion, was termed by Chaldeo-A an peoples 
“Tammuz” (Lenormant, Origines ‘de P tstotre, t. i. 
P. 247), a synonym of Adonis. Nor is it difficult to 
divine how the association came to be established. For 

‘about 2000 B.C, when the Euphratean constellations 
assumed their definitive forms thie belt -of Onon ben 
to be visible before dawn in the month of June, called 
“ Tammuz,” because the death of Adonis was then 
celebrated. It 13 even conceivable that the heliacal 
rising of the asterism may onginally have given the signal 
for that celebration. We can at any rate scarcely doubt 
that ıt received the name of “Tammuz” because its 
annual emergence from the solar beams coincided with 
the period of mystical mourning for the vernal sun. 

Orion, too, has solar connexions In the Fifth 
“ Odyssey” (121-24), Calypso relates to Hermes how the 
love for him of Aurora excited the jealousy of the gods, 
extinguished only when he fell a victim to it, slain by the 
shafts of Artemis in i Cie Obviously, a ihanda wn 
myth slightly modified from the common The 
paæt-Homeric stories, too, of his relations with (Enopion 
of Chios, and of his death by the bite of a scorpion 
(emblematical of darkness, like the boar’s tusk in the 
Adonis Jegend)«eonfirm his position as a luminous hero 

Brown, A iislogs. vol xlvii p. 352; “Great 
lonysiak Myth," chap. x. §v). Altogether, the evidence 
is strongly infavour of considering Orion as a variant of 
Adonis, imported into Greece from the East at an early 
date, and there associated with the identical group of stars 
which commemorated to the Accads of old the fate of 
Dumuai (f e. Tammuz), the “ Only Son of Heaven.” 

Itis remarkable that Homer knows nothing of stellar 
faytEology. He nowhere attempts to account for the 
names of the stara He his no stones at his fingers? 
ends of translations to the sky asa ready means of exit 
from terrestrial difücules. {The Orion of his acquaint- 
ance—the beloved of the Dawn, the mighty hunfer, sur- 


passing 1n beauty of person even the divinely-born Aloidae 
* Contigued from p. 588. 
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Jaboberirurs, while the 





—died and descended to Mades like other morals, and 
was there seen by Ulysses, a gigantic shadow "driving 
the wild beasts together over the mead of asphodel, the 
very beasts which he himself had slain gn the lonely 
hills, with a strong mace all of bronze in his hand, that is 
ever unbroken (“Od y” Xi 572-75). His stellar con- 
nexion is treated as a'fact apart. The does not 
appear to feel any need of bringing it into harmony with 
the Od vision. 

The brightest star in the heavens is termed by Homer 
the “dog of Onon” e name Seérios (significant of 
sparkling), makes its début in the verses of Hesiod. To 
the singer of the “ Iliad? the dog-star is a sign of feaf, its 
e to “wretched mortals” of the in- 


rising giving p 
tolerable, feverish blaze of late summer (opora). The 
deadly gleam of its rays hence served the more appro- 


iig to ied the lustre of havoc-dealing weapons. 
iomed, Hector, Achilles, “all furnish'd, alP in arms," 
are compared in turn, by way of prelude to an “aristeia,” 
or culminating epoch of distinction in battle, tothe same 
brilliant but eful object. Glimmering fitfully across 
clouds, i£ not inaptly typifies the evanescent light of the 
Trojan hero's fortunes, no less than the flas of his 
armour, as he moves restlessly to and fro (" Iliad," xi. 
62-6). Of Achilfes iftis said :— 

“ Him the old man Priam first beheld, as he sped across 
the plain, blazing as the star that cometh forth at harvest- 
time, and plain seen his rays shine forth amid the host 
of stars in the darkness of night, the star whose name 
men call Orion's Dog.  Brightest of all is he, yet for an 
evil sign 13 he set, and bringeth much fever upon hapless 
men. Even so on Achilles’ breast the bronze fleamed as 
he ran" (xxii. 23i 

In the corresponding pa e relating to Diomed 

v. 4-7), the narve lite Mores which the “ baths of 

cean” are thought of is conveyed by the hint that the 
star shone at rising with increased bnillancy through 
having newly washed in them. 

Abnormal celestial a ces are scarcely noticed in 
the Homeric poems ere &re neither eclipses! of sun 
or moon, nor comets, nor star-showers, The rain of blood, 
by which Zeus presaged and celebrated the d&ath of 
Sarpedon (“ Iliad," xvi. 459, also xi. 54) might be thought 
to enfbody a reminiscence of a crimson aurora, frequently, 
in early tim®s, chronicled under that form ; but the portent - 
indicated is nforesprobably an actual shower of rain tinged 
red by a microscopic alga. An unmistakable meteor, 
however, furnishes one of the glowing similes of the 
“Tiad” By its help the irresistible swiftness and un- 
expectedness of Athene’s descent from Olympus to the 
Scamandrian plain are illustrated. 

“Even as the son of Kronos the crooked counsel] me 
sendeth a star, a portent for mariners or a wide host of 
men, bright shining, and therefrom are scattered sparks in 
multitude; even in such, guise sped Pellas Athene to 
earth, and leapt into their midst” (“ Ihad, "iv. 75-9). 

In the Homeric verses the Milky Way—the “ path of 
souls? of prairie-roving Indi the medieval “way of 
pugrimage *2—finds no place. Yet its cohspicuousness, 
asgseen across our misty air, gives an imperfect idea of 
the lustre with which it spans the translucent vault which 
drew the wondenng gaze of the Ionian bard. 

The point of most significance about Homer's scanty 
astronomical notions is that they were of home growth. 
They are precisely such assvould arise among a people 
1n an incipient stage of civilisation, simple, direct, and 
childhke in their mode of regarding natural phenomena, , 
yet incapable of founding upon them any close gr con- 


*nected reasoning. Of Oriental mysticjsm there is not a 


vestige. No occult influences rain front the sky. Not so 
* Gorlitz finds a prediction of & solar at." Odyssey," vx 357, but 


the expresgion te indefinite and figurativo 
* To Compostella, ho popular German name for tho Milky Way x sll 
stars of Orion's belt are designated, in the 
mme connexion, /akøkss/aš, staff of St James. 
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. lay at the bottom of this inconsistency. “Zo rain,” in 


Ed e uim 



































much as.a square inch of fousdation is laid for the astro- 
logical superstructure. It is true thet Sirius is a “ baleful 
atar”; but it is in the sense of beirg a harbinger of hot 
weather. Possibly, or probably, it is regarded as a con- 
comitant cause, no less than as a sign of the August 
droughts ; indeed the post koc and the propter hoc were, 
in those ages, not easil separable ; the effect, however, in 
any case, was purely p ysical, and so unfit to become the 


that is all The epoch of instruction by more learned 
neighbours was still to come. The Signs of the Zgdiac 
were certainly unknown to Homer, yet their shining 
array had been marshalled from the banks of the 
ee ei years before the cómmencement 
of the Christian era. Their introduction into Greece is 
attributed to Cleostratus of Tenedos, near, or shortly after, 
the end of the sixth century B.C. By that time§ too 
acquaintance had been made with the “Phænician” 


starting-poifit of a superstition. 
The Homeric names of the stars, -o0, betrey common constellation of thesLesser Bear, and with the wanderings 
reminiscences rather than foreign intercourse. They are of the planets. Astronomical communications, in 


began to pour into Hellas from Egypt, Babylonia, 
Pheenicia about the seventh century B.c. Now, if there 
were any reasonable doubt that * blind Melesigenos " 
lived at a period anterior to this, it would be removed by 
the consideration of what he lets fall about the heavenly 
bodies. For, though he might have ignored formgl astro- 
nomy, he could not have remained unconscious of such 
striking and popular facts as the identity of Hesperus and 
Phosphorus, the Sidonian pilots’ direction of their course 
by the “ Cynosure,” or the mapping-out of the suu's path 
among the stars by a series ol luminous figtires of beasts 
and men. 


all either native, or naturalised Ùn Greek soil. The trans- 
planted fable of Orion has taken root aud flourished 
there. The cosmopolitan Bear is kn5wn by her familiar 
Greek name. Bodtes is a Greek hvebandman, variously 
identified with Arlafs, son of Callisto, or with Ikaros the 
luckless mandatory of Dionysos. The Pleiades and the 
Hyades are intelligibly designated in Greek. The former 
word is usually derived from f/sfm, to sail; the heliacal 
rising of the “ tangled " stars in the m-ddle of May having 
served, from the time of Hesiod, to mark the opening. 
of the season safe for navigation, and their cosmi 
setting, at the end of October, its clos=. But thif etymo- 
logy was most likely an after-thought. Long before rules , 
for navigating the /Egean came te be formulated, the 
“ ssiling-stars ” must have been cegoan by name 
amongst the Achaian tribes. Besides, Homer is ignorant 
of any such association. Now in Ara»ic the Pleiades are 
called E£& Thuraiyd, from therwa, copious, abundant. The 
meaning conve is that of many gathered into a small 
space; and it is quite similar to tuat of the Biblical 
kimak, a Bear connexion of the Asszrian Asi, family 
(R. Brown, “ Phainomena of Aratce, p. 9; Delitzsch, c ; 
* The Hebrew ? p. 69). em then, almost | descen series as to time. . f 
irresistibly points to the retation of Pleiades by the In the place, the division of the month into three 
Greek pistones, many, or pledos, full ; giving to the term, _ po of ten days each is unknown in the “ ” is 
in either case, the obvious signification of a " cluster." ly hinted at in the “ Odyssey," but is bbroughe 

Of the Hyades, similarly, the ^ rainy " association seems detailed notice in the Hesiodic endar. -Further, 
somewhat far-fetched. They rise and set respectively | the “turning-points of the sun” are entioned in the 
about four days later tham the Plezades; so that, as “ Iliad,” but serve in the “ Odyssey,” by their position on 
prognostics of ‘the seasons, it would be difficult to draw a the horizon, to indicate direction ; while the winter solstice 

arent distinction between the -wo groups; yet one as a well-marked epoch in the “ Works and 
was traditionally held to bring fair, the other foul weather. | Days.” Hesiod, moreover, eh ie the dog-star (not 
There can be little doubt that an etymological confusion expressly mentioned in the ^ Odyssey”) by a name of 
which the author of the “Iliad” was certainly ignorant. 
Besides which an additional constellation (Boótes) to 
those named in the " Iliad" ap in the ‘ Odyssey” 
and the * Works and Days" ; while the title "Hyperion," 
applies substantvely to the sun in the “ Odyssey,” is used, 
only adjectivally in the “Iliad.” Finally, stellar mytho- 
logy begins with Hesiod ; Homer (whether the Ionian or 
the Ithacan) takes the names of the stars as he finds 
them, without seeking to connect them with any sublinary 
occurrences? 

To be sure, differences of place and purpose i 
account for some of these discrepancies, yet their cumulg- 
tive effect in fixing relative epochs is considerable ; 
even apart from chronology, it is something to look 
towards the skies with the “most high, poet,” and to 


4 Odyssey * is negatived by the astronomical ignorance 
betrayed in them. It has, however, gradatıons ; whence 
some hints as to the relative age of the two epics may be 
derived. -The differences between them ın this respect 
are, it is true, small, and they both stand oed 
on the same astronomical level with the poems of Yesi 

Yet an attentive study of what they have to tell us about 
the stars affords some grounds for placing the “ Iliad” 
the “Odyssey,” and the “Works and Days” in a 


Greek is kein; but Aus (cognate wih,‘ saw”) means a 
“pig Moreover, in old Latin, the Hyadeg were called 
Suewie (“little pigs”); although the ti pprehension 
which he su -to be betrayed by the term was re- 
buked by Cicero (De Nat. Deerwm, lib. ii. cap. 43). 
Possibly the VELIM EU. was the other way: It is 
æi that “ Suculge ” preserved the original meaning 
of “ Hyades” and that the pluvious derivation was in- 
vented at a T ion of the seven 
stars in the head of the Bull as a “litter of pigs" had 
come to appezr incongruous and ineiegant. It has, never- 
theless, just that character of marveté which stamps it as 
authentic. Witness the pular nemes of the sister- 
up—the widely. diffused hen and chickens,” Sancho 
Panes “las siete cabrillas,” met and discoursed ‘with 
during his famous a&rial voyage on tbe back of Clavilefto, 
the Sicilian “seven dovelets,’—all desi ing the Pleiades. 
Still more.to the purpose is tbe e axon “ boar- 
throng,” which, by a haphazard iden cation, has been 
translated as Orion, but which Grimm, on better LN 
s ts may really apply to the Hyades (J*wiomic 
Mythology, trans. by J. S. Stallybrass, voL iù p. 729). 
ble that any other constellation can 
be inficated by a term so manifestly reproducing the, 
* Sucule " of Latih and Sabine husbandmen. 
The Homeric scheme of the heavens, then, (such as it 
is), was produced at home, No stelar lore had as yet 
imported from abroad. An original community of 
is just traceable in the names of some of the stars; 


simple meanings their glorious aspect hee 2 m 





ON ICE AND BRINES! 


I. 

"[ HE composition of the ice produced in saline solutions, 
and more particularly in sea-water, has frequently 
been the object of investigation and of dispute, It right 
be thought that to a question! ef whether ice so formed does 
or does not contain salt, experiment would at once give a 
decisive answer. Yet, relying or iment alone, com- 
petent quthorities have given con ictory answers. All 
1 Paper read before the Royal Soclaty of Edinburgh, by J. Y. Buchanan 

on March 27 last. 7 - 


Thus the hypothesis of a late origin tor the “ Iliad” and , 


retrace, with the aid of our own knowledge, the: 


` 
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ps that ice, whether formed artificially in the laboratory 
f sqa-water, or found in nature as one of the 
varloug species of, sea-water ice, retains, in one form 
or another, and with great tenacity, the salt existing 
in solution in the water. The question at issue is 
whether this salt ig to be attributed to the solid matter of 
the ice or to the liquor mechanically adhering to it, from 
which it is impossible to free it. Most ies, and 
especillly-those which take a crystalline form, are easil 
purified and freed from all suspected foreign matter, wit 
a view to analysis, by the simple operation of wash 
and drying. It is impossible to wash the crystals, form 
by freezing a saline solution, with distilled water, because 
they melt at a temperature below that at which distilled 
r freezes. The effect of the addition of a small 
quantify of distilled water to a quantity of saline ice is at 
e anomalous one, that what was a wet sludge is 
transformed into-a dry crystalline powder. Itis of course 
impossible to dry the ice by heat, and to do so by more 


intense freezing would be ing the question. The 
experimental difficulties therefore account for some of 
the divergence of opinion on the subject. The mixed 


character of tt substances *xamined has also much to do 
with it. Asa rule it may be said that those investigators 
que have confined their observations to the laboratory 

ve concluded that the 1ce forming when saline solutions 
of moderate concentration, including sea-water, are frozen, 
is pure ice, and the salt from which it isim ible to free 
it entirely belongs éo the mother-liquor, while those who 
have collected and examined sea-water ice in high lati- 
tudes have come to the opposite conclusion. 

During the Antarctic cruise of the Challenger I made 
a number of observations on the sea-water ice found in 
those regions, and relying principally on the fact that the 
melting temperature of the ice was markedly lower than 
that of fresh-water ice, &nd that it was impossible by any 
of the ordinary means familiar to chemists for freeing 
crystals from adhering mother-liquor to materially 1educe 
its salinity, I came (p the conclusion that the ice pique 
in freezing sea-water is not a mixture of pure ice an 
brine, but that it contains the salt found in it ın the solid 
state either as a crystalline hydrate or as the anhydrous 
salt, but most probably as a hydrate. In dealing with 
this subject, Dr. Otto Pettersson (^ Water and Ice,” p. 302) 
quotes my observations, and also rejects the view that 

sea-ice 1s in,itself wholly destitute of salts, and only 
mechanically incloses a certain quantity of unfrozen and 
concentrated sea-water.” He founds his belief on the 
fact that numerous analyses of specimens of sea-water 
ice have shown that the constitution of the saline contents 
of different specimens of ice differs for each specimen 
and is always different from that of the saline contents o 
sea-water. Were the salinity due to inclosed unfrozen 
and cbncentrated sea-water, we “ought to find by chemi- 
cal analysis exactly the same proportion betwetn Cl, MgO, 
CaO, SO, &c, in the ice and in the brine as in the 
sqa-water itself.” He adduces numerous examples of 
analyses of specimens of sea-water -ice from the Baltic 
and from the Arctic Seas to show that this is not the 
case. Calling ae perenge of chlorine in each case 
100, hefound 1n various sea-waters the percentage of SO, 
vary from 11 49 to 11°89. In specimens of sea-water ice 
it varied from 12°8 to 76$, and in brines separating from 
me ice and remaining liquid at — 30°C. it varied from 1°14 

I 16. ` 

This argument ap conclusive. Ih order to explain 
all the phenomena observed in connexion with sea-water 
ice he cites Guthrie's investigations, which went to show 
tha in freezing saline solutions, under a certain concen- 
tration, pure ice is formed ,ft a temperature which falls 
from œ C., when the amount of salt dissolved is in- 
finitely small, to a certain definite temperature when the 
solution contains a certain definite percentage of salt. 
Further abstraction of heat then RE Mua solidification 


‘results. 





of the solution as a whole, in the form bf a crysthlline 
hydrate, of constant freezingeand melting-point. To such 
hydrates, Guthrie gave the name of cryohyfirates. 
Pettersson quotes the following as being particularly e 
applicable to the case of sea-water ;— ° 


The cryohydrate Contefns per cent, SolidiBes at 
of of water °C 
NaCl ae "39 —22 
KCl : . 9o'00 T XII 
CaC ie 72°00 : —37'0 
MgSO, 7814 - 50 
Na4S0, 95°45 - 07 
And he refers more particularly to the cryohydratesot 
Na,SO, forming and melting at —0^7. 
ow the of Guthrie’s experiments is to show 
that, while at ciently low températures, and with 


suitable concentration, the water will solidify along with 
one or other of the salts in solution, untibthis low 
temperature and high concentration are attained, pure 
ice must be the of freezing. 

The abnormal phenomena attending the formation and 
the melting of ice in saline solutions and sea-water, find 
a na explanation in an observation which I have 
frequently quoted, and which Dr. Pettersson mentions in 
a footnote at p. 913, aamely, that “a thermometer im- 
mersed in a mixture of snow and sea-water which is 
constantly stirred indicates —1?8 C." If this is true, it 
isclear that my melting-point observations proved nothing. 
On repeating the experiment I found it confirmed, and 
took the opportunity this winter of investigating the 
matter more closely. The paper read before the 
Society of Edinburgh contains the first porti&n of the 
It deals with the subject under two heads, 
namely, (a) the temperature at which sea-water and some 
other saline solutions and the chemical comstitu- 
tion of the solid and the liquid into which they are split 
by freezing ; and (4) the temperature at which pure,ice 
melts in sea-water and in a number of saline solutions of 
different strengths. , 

(a) The er w were limited to sea-water 
and solutions of NaCl comparable with sea-water. 

Chloride of Sodiwww.—Four solutions were used, and 
they were intended to contain 3, 2'5, 2, and 1'5 per cent. 
NaCPrespectively. Forty grammes of this solution, in a 
suitable beaker, were immersed in a freezing mixture of 
such Gri aai, qr to give a temperature from 2° to 
2*5 C. below the freezing temperature expected. e The 
temperature at. which ice began to form (if necessary 
after adding a minute splinter of ice) was noted, and the 
freezing was allowed to continue with constant stirring till 
the temperature had fallen o*a C. A specimen of the 
mother-liquor was removed, and the chlorine in i 
determined ; the chlorine in the original solution 
been determined before. The beaker was then removed 
from the ded bath and allowed to melt The 
temperature in all cases rose during melting exactly as it 
had fallen during freezing. In the following table are 

iven the means of the temperature at which ice to 
fami in the original solution, and that pf the liquid when 
the sample of brine was taken, and the means of the 
orine found in the original solution and in the brine 


sample 1 
Mean Freezing Temp. —1*875 C. -1°63 -1'"30 —0°'975 
Mean per cent, Cl. 1°87, 160 1'30 ua 


. It will be seen that, in the dilute solutions experimented 
with, the percentage of chlorine expresses, in terms of 
the Centigrade scale, the lowering of the freezing-point 
of the solution. “ 

Sea- Water —Similar experiments were made with sea- 
water of different degrees of concentratiqn. In sea-water 
from the Firth of Clyde containing 1°84 per cent. of 
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chloride, ice fofms at —1?9 C. The following results 
, are from means of cleselysagfeeirg results :— 


e Freeing temperature — ro - L's -iÐ - o's 
Per cent. ehlorine 1:94 1'445 07963 0475 
Difference .* ot 0°055 0037 0°025 


Sea-water resembles a chloride of sodium solution, 
containing the same percentagé cf chlorine, and the 
resemblancg is closer the er the dilution. When 
the beaker was removed from the freezing-bath, the 
temperature rose dunng melting as it fallen 
during freezing. In these exnguments, which had for 
their object the determination of the temperature at 
whith the crystals melted, as wel? as that at which they 
began to form in the water, it was impossible to remove 
a sample for analysis large enough to enable the sul- 
phuric acid to be determined in it. 

For this purpose a series of abservanons were made, 
using quafftities of 300 grammes of sea-water. Freezing 
was continued usually until the temperature had fallen 
0**3 C. below that at which crystals began to form. The 
mother-liquor was then se ei from the crystals by 
means of a large pipette with fine orifice, before removing 
the beaker from the fre bath. The magma of crys- 
tals was then brought rapidly on a älter and drained by 
means of the jet pump. The ice, tĦus drained, was then 
melted, and the three fractions were analysed. In the 
following table (I) the results of Sour experiments are 
given. In the one column (W) will be found the weight 
of the original water taken and of the fractions into which 
it was spht in freezing ; in the other (R) wul be found the 
ratio of SO, to Cl found by anz ys;s, the chlorine being 
~ set down Ås 100; thus, in T, the percentage of chlorine 
found m the crystals, melting at -he lowest temperature, 
was 1'497, and that of the SO, 0 174 , the ratio (R) is 
therefore 11 62. 


|TABLE I. — Freeing sea-water—Analyses of fractions, 











No. of Experiment. 1. . II III IV. 
Nature of Water... | Forth 100 */, {Mother lrcnor, Clyde 105 "/, | Clyda so */, 
W.| R |j W.|L Ww. | R WIR 
O water wa. | 300 | 118 go |ir167| xo |r| 3o lira 
Lorem S CEST Z Z5 Beso ps ed Mui Lid 
Crystals, ... ..— ~| 105 |6| a3 [| rrae| g nr d II 44 
no eet tbh ewe nee on sís|irir| — — _ —{- — 











It will be seen that the ratios (R) found for mother-liquor, 
drainings, and ice agree with one another quite as 
sely as those found in samples of pure sea-water from 
ifferent localities. It is to be remembered that in these 
experiments the water was frozen gently, that is, the rate 
of abstraction of heat was low, the temperature of the 
freezing bath being regulated so a3 to be about 2° C. below 
the freezing temperature of the so'utian. Much of the 
error and'uncertainty about the freezing of saline solutions 
arises from the wolence of the methods employed. 
Judging then by the constancy of the reiation of the pgr- 
centage of Cl to SO, we see that in sea-water, frozen at 
moderate temperatures, the composition of the salme 
contents of the original water, the mother-liquor and the 
ice.is identical ; and we are justified in concluding that it 
is probable that the saltness of the ice is due to unfrozen 
and concentrated sea-water adhecing tp it Ice forming 
in even very weak saline solutions ciosely resembles snow 
(which is ice forming in air), and has the same remark- 
able p@wer of retaining mechamcally several time’ its 
weight of water or*brine. 
A strict account was kept of the heat removed from the 
sea-water while the freezing was going on. In Table II. 
willebe fourid the nuntber of heat-umits (gramme ' C) 
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removed during the freezing in the case of Nos, III. 
and IV.; and this number, divided by 79%5 
weight of pure ice, which could hav® been jornf&d at 
o° C. by the removal of heat. 


TABLE II.— Calcwlatign of ice formed. 























Y —— 
III. e IY. 
Weight o£ original water (grammes) meee .... WwW 300 
Per cent. Clin ditto. o ccm € 1 836 o 923 
Per cent. Cl m mother-Hquor. ~~... K * 313 1'153 
Weight of mother-H quoc wW L , s490 2303 
Weight of ice W-L=| I 510 60g 
Mean freamng temperature Ç 0 bse sve see sen tt - [ca os -x'os 
Heat abstracted C) —-- Me = |4130 ls 3 
XEquivakeant xcs formed (grammes) m.m. rs. ma sms ore x 534 5 
—— - 





Sea-water, like other saline solutions, is easily cooled 
several Mi below itsfreezing-point before crystals begin 
to form. ile cooling down to and below what was known 
to be its freezing-poinr, simuljaneous obse®vations of the 
temperature of the sea-water and the freezing bath were 
made from half-minute to half-minute. From these obser- 
vations, the rate of abstraction of heat for different differ-* 
ences of temperature of sea-water and bath was found 
At a given moment a minute splinter of ice (weighing 
much ls than a drop of water) was introduced. Crystals 
immediately began to form, and the perature rose in 
from ten to fifteen seconds to the freezing-point. Duyng 
the freezing the temperatures of bath and sdü-waáter 
were observed at regular intervals. The heat re- 
moved is thus made up of that eliminated duiing the 
few seconds when freezing began and the HE 
rose to the fréezing-point, which ig found by multiplying 
the née of temperature by the weight of liquid, and that 
removed during the subsequent ool which 1s deduced 
from the duration of the operation and the rate of loss 
of heat observed before freezing *commenced. The 
specific heat of the solution is en as unity. In the 
table are further given the weight of the sea-water used, 
the percentage of chlorine in the original water and in 
the mother-liquor, the weight of the mother-liquor on the 
assumption that it contains all the salt of the original 
water, and, by difference, the weight of the ice foimed. 
'The agreement between the two quantities of ice formed 
as calculated by the different methods is as close as could 
be expected. 

It thus been shown that the composition of the 
saline contents of the ice formed as above described is the 
same as that of the original water, and this of itself is 
almost conclusive that the salt is contained in adhering 
brine and not as a solid constituent of the ice. Assuming 
that this is so tho amount of ice formed as deduced from 
the composition of the mother-liquor agrees well with the 
amount deduced from the thermal exchange taking place 
during the freezing. id 

It has, moreover, been proved by Guthrie, Rudorff, and 
others, that, in solutions of the salts occurring in sea- 
water, ice does separate out at first, Md contimues to 
separate out until the concentration has become many 
times greater than that of sea-water. Assuming that in 
sea-water all the chlorine is united to sodium, 87 
cent. of the water would have to be removed as ice before 
a cryohydrate would form, and if it contained nothing 
but ipiis of soda in the proportion corresponding to 
the sulphuric acid formed ın it, over 9o per cent. of the 
water would have to go as ice, before the cryohydgate 
vould be formed. ` PES 

In my experiments, about f5 per cent. of the weight of 
the water was frozen out as ice, causing a lowering of 
freezing-point by o*3 C. Ir nature it 13 probable that 
the ice ferming at the actual freezing surface does so at an 
almost uniform temperature, the local concentration pro- 
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duced by the formation of a crystal of ice being immediately 
eluminated by the mass of water below. In the interstices 
of the crystals there will be retained a weight of slightly 
concéntrated sea-fater at least as great as that of the ice 
crystals. These retain the brine in a meshwork of cell 
and, as the thyckness of the ice covering increases, an 
the freezing surfa&e becomes more-remote, the ice and the 
biine become more and more exposed to the atmospheric 
rigours of the Arctic winter. e bnne will continue to 
deposit ice until its concentration is such that, for ex- 
ample, the cryohydrate of NaCl is ready to separate out. 
It probably will separate out until ıt comes in conflict 
Sidi for instance, the chloride of calcium or the chloride 
of magnesium, which will retain some of the water, with- 
oug 5o idifying, even at the lowest temperatures. At tbe 
wihter quarters of the Vega brine was observed oozi 
out of sea-water ice and liquid at a temperature of - 30° 

It was very nch in calcium and especially magnesium 
chlond& In fact, 1/ Zr teens quite impossible by any 
cold occurring in nature to solidify sea-water. 

The residual and unfreezable brine which remains in 
considerable quantity liquid. when sea-water is frozen, 
must also' rensain 1n greater or less quantity when fresh 
water is frozen. All Sturi waters, including ram-water, 
contain some foreign and usually saline edients. If 
we take chloride of sodium as the type of such ingredients, 
and suppose a water to contain & quantity of this salt 
equivalent to one part by weight of chlorine in a million 
parts of water, then we should have a solution containing 
© 0001 per cent. ofchlorine, and it would begin to freeze 
aud to deposit pure ice at a temperature of —o"'ooot C. ; 
it®vould continue to do so until, say, 999,000 n of 
water had been deposited as ice. There would then 
remain 1000 parts of residual water, which would retain 
the salt, and would contain, therefore, o'1 per cent. of 
chlorine, and would not freeze until the temperature had 
fallen to ~or C. this water would then deposit ice at 
temperatures becoming progressively lower, until, when 
goo more parts of ice had been deposited, we should have 
100 parts residual water, or bnne asit might now be called, 
containing 1 per cent, of chlorine, and remaining liquid at 
temperatures above — 1*0 C, en 9o more parts of ice 
had been deposited, we should have 10 parts of concen- 
trated brine containing ro per cent. of chlorine and remain- 
ing liquid at -10° C. In the case imagined, we assume 
the saline contents to consist of NaCl only, and with further 
concentration the cryohydrate would no doubt separate out 
and the mass become really solid. On reversing the opera- 
tons, that is, yamang the ice just formed, we should, 
when the temperature had risen to — 10? C., have 999,990 

rts ice and 10 brine containing Io per cent. chlorine. 

ow, owing to the remarkable fact (which is dealt with 
at length in the second part ofthe paper)that pure ice, 
in centact with a saline solution, eles at a temperature 
which depends on the nature and the amount of the salt 
in the solution, and is identical with the temperature at 
which ice separates from a solution of the same composi- 
tion on cooling, the brine liquefies more and more ice at 
progressively rising temperatures, until, as before, when 
the temperature of the mass has risen to -o"r C., it 
consigts of Ooo parts of ice and 1000 parts of liquid 
water, containing I part of chlorine. The remainder of 
the ice will melt at a temperature gradually rising from 
—o"1 C. to o* C. 

The consideration of this example furnishes an easy 
explanation of the anomalous behaviour of ice, formed 
from an but the very purest distilled water, in the 
neighbourhood of its melting-point. This subject has been 
studied with great care and thoroughness by Pettersson. 

eap t ion of gll but the very purest ice, when 
cooled below oC is der br dum a part to sdi 
saline contents of the ice which exercise a disturbing and 
unexplained influence*on its physical properties. Viewed 
in the light of the fact that the presence of,even the 
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smallest quantity of saline matter in solution prevents 


the formation of ice at o? C. and promotes its liquefaction 
at temperatures below o? Q, we see that this apparent 
expansion of the ice on cooling is probably dug to the 
fact that we are dealing not with homogeneous solid ice 
but with a mixture of ice and saline solutiop. As the 
temperature falls this solution deposits mare and mote 
ice and its volume increases. But the increase of volume 
13 due to the formation qf ice out of water and not to the 
ansion of a crystalline solid already formed. 
is Table III. are given the volumes occupied by the 
ice (with inclosed brine) formed by freering 100,000 c.c. 
(at o° C.) of a water containing chlonde of sodium equi- 
valent to 7 grammes chlorine in 1,000,000 cubic centi- 
metres (at o* C.). 


. e 
TABLE III.— Water containing 7 parts Cl 1n 1,000,000. 
Beine I Pottermon 
Tea. foms onii. Tae an IL Volof pur 
ec cc cc. cc ec s 
T. Vi v: V. LA f P -v 
— o'O7] 99000 107979 1000 108979 108980 I 
— o'I0 99300 108 700 109006 109007 I 
— o'15 99533 108561 467 109028 109038 10 
- 0°20, 99650 108687 350 109037 109048 II 
— 0'40 99825 108879 175 109054 109057 3 


The volume ee formed on freezing this water is 
compared with that observed by Pettersson in fr a 
sample of the distilled water in ‘ordinary use ın the 
laboratory. 

It will be seen that the volumes observed by Pettersson 
agree very cody with those calculated foi a water con- 
taining 7 parts of chlorine in a millon 

The irregularities in the melting-points of podies like 
acetic acid, to which Pettersson refers, are without doubt 
due to a perfectly similar cause. 

Also-the very low latent heat observed by Pettersson 
for sea-water is to be explained by the fact that the salt 
retains a considerable proportion of the water in the 
liquid state even at temperatures many degrees below the 
freenng-point of distilled water. 

inr asticity of ice and the motion of glaciers receive e 
a simple and natural explanation when we see, as in 
Table III., that, if the water from which this icp is pro- 
duced contains no more than 7 parts of chlorine per 
million, it will, in the process of thawing, when the tem- 

e has risen to —0^07 C., consist to the extent of 
I per cent,of its mass of liquid brine or water. The 
water considere in Table III. :5 certainly not less free 
from foreigf ingredients than rain or snow. It follows, 
therefore, that a glacier, in a climate where the tempera- 
ture is for the greater part of the year above œ C., must 
havea tendency to flow, owing to the power of saline solu- 
tions to deposit ice and to dissolve it at temperatures 
below o? C. * a 

i (To be continued.) 


—X———————————————— 
NOTES 

Tux Endowed Schools Committee, of which Sir Lyon Playfair 
1s Chairman, after sitting fora year anda half, have agreed to 
per Report. This is not yet issued, but it 1s known that the 
Committee have reported in favour of endowed schools being 
in future largely used for the promotion of scientific and 
technical education. The Report also recommends that local 
authorities should be authorised to employ local rates for found- 
ing or contributing to laboratories and workshops in such schools 
1n onder to promote practical scientific education, 





LAST week an important Conference was held at Oxford for 
the consideration of questions connected with the University 
Extension Scheme. The meetings were attended by many mem- 
bers of the University, local delegates, ang others interested in 
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this method of University development. Taere can be no doubt 
whatever as to the good work Cone by Jnlversity Extension 
lecturerg Unfortunately, howev@r, it is harc to obtain the funds 
which are necessary for the complete success of the experiment. 
«One speaker urged that “the University should lead the way by 
the creatio ofa Jubilee Fund, and so stincilate local efforts.” 
To this Prof. Rogers replied that the Univesity was ‘‘ positively 
poor.” Prof. Rogers added that theresalt cf an appeal to Lon- 
don Companies ‘‘ had not been favourable," but that the Charity 
Commiszionots might perhaps be willing to Zo something for the 
movement, 

THE American Exhibidon to beeopered in the Earl's Court 
neighbourhood on May 9 will con-aig much that ought to be of 
scientific interest. The large encampment af American Indians 
will be found to contain a great variety of types, and ought to 
prove attractive to ethnologists The mzschinery department 
will contain many illustrations of the successful applications of 
science, ospècially in the section directed © machines for the 
production and application of electricity. Under mining and 
metallurgy there will be a large collection o minerals, ore:, and 
stones, besides specimens of metallurgical pioducts. In the 
department of education and science will be Gund illnsttations of 
the varied educational appliances and apparatus used in the 
United States, exhibits from the many igstitations and organisa- 
tions which exist in the States, and a very varied collection of 
scientific and philosophical instruments, 

A NEW scientific journal — CeszraMat? Fir Phyrislegie—has 
made its appearance this month in Germary. It is edited by 
- Dr. S. Exner, of Vienna, and Dr. J. Gad, of Berlin, who'have 
the advantage of the co-operation of the Berlin Physiological 
Society. The journal will be issued once a Hrinight. - 


A MONUMENT to Galileo has been erected in Rome, on the 
Via Pincio, fronting the old Medici Pa=ace, now occupied by 
the French Embassy, where he was kept s prisoner, in 1637, 
during his prosecution by the Inquisition. The monument con- 
sists of a column with a pedestal, on which is the following 
inscription in the Italian langage :—'‘' Erected in memory of 
Galileo Galilei, who was kept a prisoner =n this Palace, for 
-having seen that the earth moves round tHe gun." 


De. R. MULLEz publishes, in the Apri number of9Ai-. 


thellungen aus dem Gelide des Sererens, the results of an in- 
vestigation as to whether or not ths populargded? of equinoctial 
gules, the existence of which was contested same time ago as re- 
gards this country by Mr. Scott (NATURE, voL xxr. p. 353), holds 
good for the Adriatic Sea. For this purpose the hourly records 
of the anemometer at Pole, from 1876-86, were used. During 
s this period strong winds or gales were registered on 627 days, 
(f percent. of which occurred in the winter season (October 
to March), Tne months with least wind were naturally June 
and July; then a tolerably regu'gr incresme in the number 
of days with Stormy winds took place till the end of 
January. A considerable decrease occurred in Febuary, while 
March had the greatest number af stormy days. The result 
arrived at is that, for the Adriatic, ca importent influence can be 
attributed to the equinoctial seasons, especially during the 
„autumnal equinor Dr. Muller also quotes e similar investi- 
gation made by the Deutsche Senvarte, forthe years 1878-83, for 
the German coasts, with nearly simi'ar results ; zho percentage of 
storms for the winter season being 80 per cent., and for the 
summer season only 20 per cent. The greatest number of 
storms occurred in November and’ December, March having 14 
per cent, and September 3 per cent. only. p 


AT a recent meeting of the Italian Meteordlogical Society, re- 
ported in its Bollettine menswale for February last, the Committee 
enumerated the meteorological stations lacely established by it 
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abroad, viz. one in Tripoli, two in the Argentine Republic, three in 
Uruguzy, one in Colombia (South America), and one in Mexico, 
2nd notified their intention of shortly ng*others 
Patagonian coasts of the Pacific, and in some of the islands near 
Cape Horn. Among other matters discussed was the proposed 
suppression of the Bollettino decadico mr hichgias'reached its four- 
teenth yearly volume, and which contains the observations made 
at ordimary stations, and-at stations in the Alps and Apennines, 
for decades—as the increasing work of the Society renders its 
publication dificult. The monthly means of these observations 
appear in the Balldtine mensuals, but the last published are for 
March 1886. 


-ON the night of April 12, at about I1.30, a brilliant meteor 
was seen in Veerdalen, in Norway. It appeared in the east, end 
went in a southerly direction. At first the colour was a pure 
white, but during the progress of the meteor it changed into 
green and yellow. The Instre of the body was very bħght, and 
its greatest apparent size was about that of an ordinary plate. 
On the meteor disappearmg from view behind a mountain ridge, 
a sudden brilliancy seemed to indicate that it had barst into 
fragments, but no detonation was heard. It Jt a faint trail of 
smoke behind, about a fem yards in length, which remained for 
& few seconds in the sky, then disappeared. . 


Ox April 13 a shock af earthquake was felt at Lisbon, and in 
Malta and Sicily. Considerable alarm was consed in Jersey at a 
few minutes past 3 o'clock on the mornigg of April 21 bya 
slight shock of earthquake, the direction of which was from 
south-west to north-west. There was so loud a, noise tbet at, 
first some persons fancied guns were being fired. About the 
same time 2 smart shock of earthquake was experienced in 
Guernsey. A decided tremor of the earth, lasting- -about three 


seconds, and accompanied by a rumbjng noise, was felt in all- 
parts of the island. 


Tre death is announced of Dr. Nathaniel Lieberkuhn, Pro- 
fessor of Anatomy at the University of Marburg, on April 14,^ 
at the age of sixty-five; and of Herr J. B. Obernetter, well 
known by his researches in phatographic chemistry, on April 13, 
at the age of forty-seven. 


A New GUINEA Exhibition will shortly be opened at 
Bremen. 


Messrs. R. FRIEDLANDER AND SON, of ‘Berlin, send us 
the first quarterly list for 1887 of their new publications, It 
includes many valuable works in natural history and the exact 
sciences. 

THe scheme for the formation of a North Ses Fisheries 
Institute is still under the consideration of the National Fish- 
Culture Association and of various local anthorities, by whom 
efforts are beifg made to secure the necessary funds. It is pro- 
posed to form a Fish-Culture Station at Cleethorpes, and schools 
at Grimsby, and to carry out scientific observations wherevót 
the conditions seem to be most favourable. Particular attention 
is to be given to the culture of the oyster and A meeting 
has lately been held in London to advance t dertak bg, and 
another is to take place shortly at Grimsby for the same purpose. 


THE list of elements whose atomic weights have been deter- 
mined with great accuracy has just received two valuable 
additions, for although one of them, silicon, is by no means rare 
in its occurrence in nature, and the other, gold, is neither among 
the most recently discovered of metals nor rare from the chemist’s 
point of view, yet past determinations of the atomic weight? of 
dfhese important elements have resulted in leaving the subject 
enshrouded with considerable ambiguity. Prof. Thorpe and 
Mr. J W. Young, who have recently” determined the atomic 
weight of silicon, used forthis purpose the tetrabromide SiBr,, 


collected in bulk without 
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and, instead of the small quantities of materia] used by other 
experimenters, prepared upwards of half a kilogramme of this 
substance by ing bromine vapour over & heated mixture of 
pure silicon dioxide and charcoal. The product was rectified 
in an atmosphere of nitrogen, and portions for analysts Were 
to air; these bulbs were 
then broken in bottles containing pure water, and in each case 
the resylting turbid liquid was very slowly evaporated to com- 
plete dryness, the relation of the weight of silicon dioxide 
obtained to that of the tetrabromide used forming the basis of the 
calculations. The result of this long and difficult series of 
analyses fixes the atomic weight of silicon as 28:33a. The 
instability of the salts of gold has long been 2 stumbling-block 
in th way of obtaining accurate determinations of its atomic 
weight, but Prof. Thorpe and Mr. A. P. Laurie have overcome 
this difficulty by utilising the double bromide of gold and 
potassinm,gvhich they prepared by digesting together pure gold, 
bromine, potassium bromide, and water, the salt being after- 
wards subjected to several recrystallisations, An unknown 
quantity of the pure salt was then carefully ignited, and the 
mixture thus obtesne 1, of potassinm bromide and gold, weighed ; 
after removal of the potassium bromide by washing, the weight 
of residual gold obtained in each analysis furnished data from 
Which one set of values averaging 196°876 was obtained. The 
bromine in the potassium bromide as determined by titration 
with silver nitrate gave a second averaging 196°837, and the 
weight of silver bromide formed yielded a third series of 
numbers, averaging 196°842. Taking Stas’s"value for oxygen 
at 1$g6.the atomic weight of gold is fixed by these analyses at 
196°85 ; bat if, along with Mendelejeff, we consider oxygen 16, 
then gold becomes 197'28, and it is interesting to note that 
Mendelejeff considered the old value, 195'2, to be too low, 
there being no place in the periodic systen for an element of 
this atomic weight having the properties of gold. Hence the 
result of the present determination has been to place gold in its 
proper position in periodic classification, Prof. Krise 
bas just published (Ber. Dat. Chem. Ges. No. 2, 1887) the 
results of 2 determination of the atomic weight of gold recently 
made by him, according to which the probable value is 196764. 
The method employed, however, was slightly different from the 
above, a weighed quantity of the double bromide itself being 
used as the basis of a portion of the analyses. 


IN a paper on Electric Locomotion, read before the Society of 
Arts on the 20th inst., Mr. Reckenzann pointed out thet in the’ 
United States and on the European continent ther& are dozens of 
electric trumways at work to the satisfaction of everybody, while 
we have few opportunities of testing their advantages in England. 
Yet England is *' the home of the dynamo-machine, the country- 
where the electromotor has found its highest development.” 
We have been outstripped in this matter chiefly because an Act 
of Parliament must be obtained before electric cars can be run, 
ang every company has to apply for it separately. . 

THE other day M. Émile Riviàe discovered a prehistoric 
station in the of Chaville, to the right of the Versailles 
road, in £ part whéte there are comparatively few trees. Some 
fiint implements and weapons were found, and a fragment of 
coarse pottery without ornament. « : 


AT the February meeting of the Pekin O iental Society, Mr. 
Owen read 2 paper on animal worship amongst the Chinese. 
He referred at considerable length to the worship paid to the 
fox, weasel, hedgehog, and snake, to which at Tientsin is added 
the rf. The first four are called the immortals. These deified 
animals seem to usurp the entiresdttention of the people, even to 
the exclusion of the Buddhist and Taoist gods, Dr. Edkins 
quoted from the Chinese Yo preve that animal worship was 
unknown in ancient times, while Dr. Dudgeon pointed eut that 


e e 


it was a mistake to suppose that animal worship was to 
the four animals mentioned. The horse, cow, dog, c 
dragon, ‘lion, &c., ere worship In the fifth mogth the 
centipede, lizard, scorpion, frog, and snake—the five poisonous 
animals, as they are called—are also objects of worghip. Dr. 
Martin disputed Dr. Edkin’s theory that animat worship was 
unknown in ancient times because it was not mentioned by 
Confucius ; he (Dr. Martin) believed that it existed to a much 
greater extent in ancient than in modern times. From the 
observations of other speakers it is clear that anibal worship 
occuples a very large place ii Chinese superstitious observances, 


THERE was an interesting" Geographical Exhibition in con- 
nerion with the meeting of the Deutsche Geographentsg at Chs- 
ruhe on the 13th inst. An historical department showed the 
development of cartography, all the exhibits being from Baden 
and Wiürtemberg. Water-colour sketches by the well-knowa 
African traveller Panl Reichard, and some fine ofl agetches by 
the peinter Hellgreve, who was sent to East Africa by the 
Artists Club at Berlin, were exhibited. In the plant depart- 
ment were shown cotton plants found growing wild in Togo- 
land; wild coffee and sugar-cane from Cameroons, and tobacco 
and various seeds from the gardens of the German East African 
Society. f à 

e. 

AN interesting case of ''colour-hearing ” was recently reported 
to a meeting of the Société de Psychologie Physiologique. In this 
case, colour-hearing was an hereditary peculiarity, transmitted 
from father to daughter. 


Tue third volume of the '' Grande Encyclopédie " has just been 
published — It is expected that thirty volumes will ptobably be 
required to complete this great work. Each volume consists of 
1200 quarto pages in two columns, printed in small type. | 


EVERYONE who tekes an interest in zoology is probably 
acquainted with the ‘‘ Zoological Record," which consists of an 
annual volume containing a summary of the work done in the 
various branches of roology. It was begun in 1865, and for the 
first six years was published by Mr. Van Voorst. For the last 
sixteen years it has been carried on by an Association of, zoolo- 
gists called the “Zoological Record” Association, who have 
received assistance in the shape of grants from the Government 
Fund of the Royal Society, the British Association, and the 
Zoological Socigty of London. The ‘‘ Zoological Record" 
Association, haying been lately unsuccessful in obtaining the 
continuance of some of these grants, and being unwilling to carry 
on the publication of the ‘‘ Record” any longer, have agreed, 
upon ‘certain conditions, to transfer their whole stock to the 
Zoological Society of London, who, for the future, have deter- 
mined to carry on this most useful publication. The *! Zotlogi-« 
cal Record” will, therefore, beginning with the volume for the 
present year (which will contain the record of the zoological 
literature of 1886), be publisifed by the Zoological Soclety of 
London, under the management of a Committee of the Council 
of that Society, and will be edited by Mr. F. E. Beddard, the 
Society's Prosector. The “ Record ” will þe published for the 
Sogety by Mess. Gurney and Jackson at the former price of 
30r. per volume. But all members of the Society will have the 
privilege of receiving it, including the cost of delivery, at a sub- 
scription price of aos. per annum. This subscription will be dne 
on July 1 in every year, and the privilege of subscription will ‘be 
forfeited unless the amount be paid before December 1 following. 
The Zoological Society, having purchased the entire stock of 
the “Zoological Record,” are now able to supply complete sets 
of the“first twenty-two volumes at the price of 5/. ros., tiat is 
5s. per volume. Volumes of any single your can likewise be 
supplied at ros. per volume. Learned Societies and Institutions 
and members of the former “Zoological Re&rd” Association 
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will be permitted to subscnbé to the “Record” on the same 
condftions os dre accorded to members of the Zoological 


Society. 


Ir is untended to form a class, includmg beginners and 
xdvancetsstudentz, this summer, in the same way as last year, 
for the stud} of geology near Loncen, to be conducted on 
Saturday afternoons, by Prof. H. G. Seeley, F.R.S., King's 
College. Applications foi ticket? should be made at once to 
the Hon. Secretary, W. W. R. May, :6 Bethune Road, Manor 


Road, Stoke Newington, N. 


THE additions to the Zoological Soctety’s Gardens during the 
pest week include two Rhesus Monkeys (Afacacus rhesus 5 2) 
från India, presented by Mr. W."F. Lock ; a Common Fox 
(Canis vides d) British, presented br Mr. Isaac Bell, Jun. ; a 
Bosch-bok (Tragelaphus sylvaticus d) fiom South ARicg, pre- 
sented by Capt Travers; a Vulpine Phalanger (PAa/anguta 
oulgina &) from Aushalia, presentec : two Turkey Vultures 
(Catharies aura) from the Falkland Islands, presented by 
Mr. James H. Moore; a Commen Viper (Vipera berus), 
Bntsh, presented by Mr. S. E Gunn; a Chinese Lark 
(Melanocorypha mongolica) from China; two Compon Rhess 
(Rhea americana 8 9) from the Argentine Republic, received 


in exchdhge 


; a Burrhel Wild Sheep (Ozir burr&el) ; two White- 


backed Piggons (Columéa leuconctaf iroh the Himalayas; a 
Hodgson's Partridgt (Perdix Aedgros-z) from Bootan, pur- 
chased; four Long-fronted Gerbilles (Gerdilins longifrons), 


barn in the Gardens. 





"OUR ASTRONOMICAL COLUMN 


BARMARD's FIRST AND SECOND Comets 1887.—Comet c 
1887, discovered by Mr. Barnard on January 23, has now at- 


tained a high declination, and, thoug 
observed within the next few days. Dr. H. Kreutz 
following ephemeiis for 1t for Berlin midnight, denved 


H. Oppenheim's elements :— 


` 1887 RA . 
h m s 
Apiu.27 I 12 46 
29 I 21 49 
May I I 30 4 
3 I 39 
5 I 48 22 


faint, may possibly be 


ves the 
m Dr. 
Ded. log A log r 
65 40'4 04742 03989 
65 52° 
6 3 04827 æ 04057 
66 137 o 
66 22°5 074910 O'4I25 


AN ^ 
Cerection of ephemeris for April r5, in RgA. + 3m. 468; 


in Decl n4 


The second comet discovered by Mr. Barnard, viz. Comet 2 
1n discovered Febiuary 16, is scarcely likely to be seen 
er. Its present brightness is but cne-seventh of that which 


it 
e sun it scarcely frees 


on March 11, and ha almost exactl 
itself fron the twilight. 


the same R.A 
An ephe- 


meris for its course throughout the mcrth of April, based on Di. 
Palisa's elements, was given by Dr. Kreutz m 
Nachrichten, Wo. 2777, and in the Aservalory for A nl; but 


the probability of itx being observed after the April 


had passed away, except with very powerul instruments, was 


very slight. 


PROBABLE RrE-Piscovkgv OF Hrsperta.—Dr. R. Lather 
- detected a minor planet on April 11 which it appears probable 


is no other than the lost Hesperia, No 69, as the 
motion resembled those of the missing asteroid. Dr. 


ieusly looked for the planet in vain in 1882, 1885, and ia 


mch of the present year. 


THS ELLIPTICITY OF URANUS.—2zof. W. Valentiner, of the 
Karlsruhe Observatory, writing in the 4s/romomische Nachrichten, 
No. 2781, states that Herr von Rebeur, o 


the Gan 
noticed that the disk 


ch refractor of the Observatory on the 
siam disunctly ellipti 
following evening Prof. Valentiner hi 
and found that the direction as estimated of the major axis of tke 
disk, the ellipu&ity of which was unmistakable, agreed closely 
zs . 





with that of the assumed equatorial diameter as 1ead off from 


the position-chcle of the 


crometer. Prof. Valentiner brings 


the subject forward now 1n the hope that those qstronomers who 
have the command of powerful telescopes may be inguced to 


give some attention to it 


THE WASHINGTON OBSERVATORY.—lt appears from Science, 
vol ix. No. 218, that the statepent (reported in last week's 
NATURE, p. 595) that the sum of 400,000 dollars had been 


appiopriated by 
vatory near 


Congress for the mection of a new Naval 
nshington is erroneous. The amount actually 


Obser- 


available is but 100,000 dollars, with the understanding that the 
entire cost of the work shall not exceed 409,000 dollars. 


Tue Paris CONFERENCE.— Ihe sime number of Sctence 


states that 
Observatory, 
the Photographic Conference. 


the Conf ence. 


Winterhalter, of the United States Naval 
sailed for Paris, to 1epresent the Observatory at 


It is understood that Dr. Meters, 
of Clinton, and Mr. Rutherfurd, of New York, will also attend 


a | 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887; MAY 1-7 

e the civil day, commencing at 

Greer wich mean midnight, counting the hours Oa ta Ak 


(FOR the reckoning of ti 


us here employed.) 


At Greenwich on May i 


Sun rises, 4h. 341. ; souths, rrh. 57m. 0'2s. ; seta, I9h. 20m. ; 
decl on meridian, 15° 4' N.: Sidereal Time at Sunset, 


* gh. 58m. 


Moon (Full on May 7) rises, trh. art ; souths, 18h. 59m. ; 


seta, 2h. 19m. * ; decl. on meridian, 14? o N. 


- s 
Planet Rises Souths Sets Decl on meridian 
h. m. h m h m. Sy; 
Mercury . 4 6 IO 30 .. 16 54 3 59 N 
Venus... .. 5 58 I4 21 ... 22 44 24 16 N 
Mars .. .— 1 32 II ȘI 4. 19 10 14 24 N 
upiter... .. 18 I 23 14 ne 4 a7* '9 59 S 
atum. ... 830 .. 1638 .. Oo 46% 22 a1 N. 


* Indicates that the sottmg is thet of the following moming. 
Occultations of Stars by the Moon (isible at Greenwich) 


e 





May Star Mag. 
En ME E 2i 
5.26 gnis . 2 
B. ores BAG. 4277 6 
5 .. 2 Virginis 5 
May h 

I 

6 


Venus at least distance from the Sun. 
Jupiter in conjunction with and 3° 14’ south 
of the Moon. 
Saturn, May 1.—Outer major axis of outer ring = 3979 ; 
outer minor axis of outer ring = 16"'4 ; southern surface visible. 


Dusp. — Ree [ENS 
h h. i 
m. m. o 
025... O53 .. 172 236 
O25 . I i .. I4I 230 
I 40... I,46 ... 186 199 
. 21 30 near approach 323 — 





ä Variable Stars 

e Astronomischs Star Ta i e h dm 
U Cephei .. .. 0 52°3 ... BI IG N. ... Máy 4 3 4Q 
ll moon | S Auri 24 5197 94 GN ww 5» b M 
R Canis Minoris . 7 2°5 .10 IAN... , 6, m 
R Camelopardalis. r4 2672 ... 4 a1N...» 4 M 
3 Libre es I4 5479.8 4 S. + » 4P 
U Corons . I5 136 .32 4N... 5, 7,22 7 
iude and | 9 Herculis . 1 B..15 8N... », 5$ m 
ther had | R Ophiuchi 17 13a 15 575. . np 4&4 M 
U Ophiuchi. I7 10'9.. I1 20N. .. 5, 4, 2 37 ” 
and at intervals of 20 7 
W Sagittarii 17 57:8...29 35 S. .. May 2,22 Om 
» 6 20M 
T Herculis ... 18 48...31 ON. »j 3/5 m 
ing Uranus with | U Sagnttari .. 18 35/2..19 1285... 5 2 Mom 
of April 3» » 5 1 Ost 
On the | 8 Lyre. 18 45'9 ... 33 14 N » 23223 OM 
f observed the planes, e » 06,4 OM, 
R Aquile 19 09% 8 4N 5h. 2 m 

$4 siguifies maximum , s minimum ; m, secondary minimum, 
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Meteor- Showers 
zi : RA Decl 
é Ntar v Herculis 236 47 N. 
3 Ophiuchi 254 21 S. 
( Draconis 262 64 N. 
a Aquila ° 298 5N. 


GEOGRAPHICAL NOTES 


Ws are glad to know that General R. Strachey, RE , F.R.S., 
has agreed to accept the presidency of the Royal Geographical 
Society, in succession to Lord Aberdare. The Society's honours 
for the present year will be conferred as follows :—The Founder's 
M to Lieut.-Colonel T. H. Holdich, R E., for the eminent 
services he has rendered to geography in ‘Afghanistan ; the 
Pation'seMedal to the Rev. George Grenfell, for the extensive 
explorations he has carried out during his thirteen years’ resid- 
ence m Afriea, partly in the Cameroons country and more recently 
in the Congo iegion; the Murchison Grant to Mr. George 
Bourne, second in command and sole survivor of the lanh. 
porca Expedition, which crossed the continent of Australia 
in 1861; the Back Premium to Sarat Chandra Das, for his 
researches in Tibeé?; the Gill Memorial to Mr. J. F. Needham, 
for his explorations in the Lohit Valley of the Brahmaputra, 
'The follo have been made Honorary C nding Mem- 
bérs : CH. R. H, Krom Mun D Rajah Nub Director- 
General of Surv and Minister of Public Instruction, Siam ; 
Dr. Alfred Kirchhoff, Piofessor of Geogiaphy at Hallé Univer- 
sity, and President of the Hallé Geographical Society; and 
Dr. E. Naumann, la® Director of the Geographical and 
Topographical Survey of Japan. 

TN read at the Royal phical Society on Monday 
Maso CD) T. Walker, F.R.S., on the Lar River of Tibet 
the Lu- or Lu-t&e-Kiang of the Chinese. This river is 

erally held to be the source of the Salwin, but General 
Walker adduced many reasons for mantat that it 1s more 
probably that of the Irawa& In the course of an able paper, 
the rest of much research, General Walker gave a most useful 
summary of exploration in this highly interesting hydrographical 
region; more particularly inmsting on the value of the work of 
the late Abbé Krick, wih ed the Lohit in 1852, but of 
whom little is known m this country. General Walker made 
out a strong case for his position, but the 1 conclusion of 
his valuable paper is that futher exploration in this 1emarkable 
region is ugently demanded. Probably no region of the earth 
would yield more valuable results to scientific geography. 


ACCORDING to the latest news, Mr. Stanley is well up to 
time in his ascent of the Congo with the Emin Pasha gh eere 
He is at present on his march across country from Matadi, at 
the lower end of the Livingstone Falls, to Leopoldville, on 
Stanley Pool. It is hoped when he reaches the Pool he 
will find sufficient vessels in readmess to convey his large follow- 
ing up the myer without delay. So far the Expedition has been 
exceedingly fortunate. 

THE gtatement that Baron Nordenskjold will undertake an 
Antarctic expedition at the of the King of Sweden and 
Mr. Oscar Dickson is, to say the least, ature. € are 1n- 
formed by Mr. Dickson that Baron Nordenskjold is '' wi 2 
to undertake such an ion, but that uf he does so neither 
the Kung of Sweden nor Mr. Dickson will find the money. No 
doubt Baron Noidenskjold would be an excellent leader for such 
an expedition, and ommittees have been formed both in this 
country aad in A to promote Antarctic exploiation, 
would it not be wise in them to unite their forces, and place 
themselves in communication with the Baron? Those who are 
competent to give an opinion on the subject maintain that an 
Antarctic tion is much less risky one to the other 
Pole. There woald be no difficulty in a wintering on 
some part of the Antarctic continent; a could cruise round 
the verge of the ice dwing the winter and watch a favourable 
o of which immediate notice could be given to the ex- 
rona , while a third vessel could leave New Zealand at 
& suitable 
will again be ht up at the next meeting of the British 
Association, when it is hoged a and active Committee 
will be appointed. Baron Norfenskjold will be among the 
distinguished foreigners invited to the meeting, and we bope he 
will accept the invitation. 

. 


e . 


tune with additional sppplies, No doubt the subject |e 


—* 


Tux Germans continue to show great activity in the exon 
tion of their portion of New Guanes. Freiherr von Schleinitx 
has recently accomplished a running survey of Huon Goff, and 
besides establishing the direction of the coast-line and the posi- 
tions of reefs, has laid down eight hitherto unknown harpours and 
discovered nine new rivers. Some of them, especially the Markham 
River, would form excellent routes for the exploration of the 
interior ; the broad valley of the latter extends for miles between 
high ranges of mountains e south coast of Huon Gulf con- 
sists exclusively of pnmitive and metamorphic rocks, with older 
sedimentary rocks and volcanic formations Ata later date a 
further survey was made of the coast from Astrolabe Bay to the 
mouth of the Empress A River, and led to the discovery 
of a series of bays, harbours, is and nyes. 


M. GzIMAILO, in company with his brother, an engineer, 
and six Cossacks, has set out for a further exploration of the 
Pamir. » 


Dr. LABONNE left Cherbourg a few days ago for a further 
exploiation of the geysers and glaciers of Iceland. e 





PRELIMINARY NOTE ON THE FOSSIL 
REMAINS OF A CHELONIAN REPTILE, 
CERATOCHELYS STHENURUS, FROM LORD 
HOWE'S ISLAND, AUSTRALIA® 


“THE interesting refnainf of which I propose to give a brief 
notice in the present communication® are contained in 2 
friable sandstone (apparently formed of concreted blown sand), 
and they have a very recent appearance. The age of the deposit 
in which they are found is unknown, but it is probably Quatern- 
ary. The ens have been for some years in the palseonto- 
logical collection of the Brtsh Museum, and, for the most 
rt, they have not yet been submitted to careful examination. 
ut I learn that the greater number of them were long since 
rightly determined to be Chelonian by Mr. Davis, and set aside 
as such. ; 
Several of the most important of these numerous and, in 
general, very fragmentary bones were originally found 1mbedded 
close together in the same block of sandstone. They consut of 
a great part of a pelvis, a caudal vertebra, and an imperfect 
skull Of the pelvis, a mght ischium and a pubis are imbedded 
1n the rock, while- an imperfect right ilium, which fits well on 
to the 1schium 1 apara i all these bones are unmistakably 
Chelonian. The yeitebra has remaikable peculiarities. 
It resembles en ordinary Chelonian caudal vertebra fiom the 
anteriow half of the tai, in its general characters; but it is 
strongly opisthecoslous, the centrum having a deep cup behind 
and a correspondgngly curved articular head in front. From the 
posterior part of the ventral face two stout processes diverge, 
and present ternfínal 1ounded facets for the 1am: of the &rge 
chevron bone which must have articulated with them As a 
general rule, the caudal vertebre of Chelonia are proccelous—but 
Chelydra and Gygockelys (perhaps also Stanretypus and Platyster- 
si) form well-known exceptions,” in so far asthe vertebree behin 
the third and fourth are strongly opisthoccelous. In fact, thewer 
tebra in question closely resembles the sixth or seventh of Chely- 
dra or of Gypochelys (see Figs. 1 and 2). In the first, however, 
the transverse processes are very much stronger, and the ta- 
gonal platform into which the upper surface of the n arch 
expands, in place of a neural spine, is as long as the vertebra, 
instead of being only about half os long. The stout pre-ryg- 
apophysis of the nght side is broken off, leaving only the bese 
visible 1n the fossil. $ 


1 Paper road at the Royal Society, by Prof Thomas H Huxley, F R S, 
on Alarch 3r. 
2 The character of most of the candal vertebren of Ckeipara 


oputhocelons 
was fiat out by Von Al in bls des-riptioa of the (Fnmgon Che- 
(^ Osteologische Noton,” Zeel Anzeiger, No x38, 1886) has 
i and has ted ont the exceptional nature 9f 
co the above paragraph was written, 
enzbled. me to examine a spuit and a 
caudral ebro resamble 


m presen Cara nn me Ta 
5: Prof. Cope ('' Xertebrata 
e RAE e eat a E ee) Eid 
bat no figures or descriptions 
lous Chelonian vertebrae in Plate XXIV. of 
ct Vertebrata obtamed m New pce ” (1887) dt u 
that their “‘ correct reference Cannot now bo ma: "@ m. 


r 
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To other cffudal vertebra, having the same structural fea- | u jaw, as there are various extinct Saurlan reptiles which 
tures, occur imong the de ei taming, and belong, Hike the closely approximate to Chelonia in this part of the gauche. 
first, we the second fourth of the tail Another tolerably com- The dingnoatc charactor ie nthe bac. art of ihe a ; e 
vertebra, with a considerably longer centrum, corresponds 

very cl with a caudal vertebra of Gyseckciys from the third Not only so, but when this x 
fourth In this, as in one cf t3e fi vertebræ, | that of Chel; the correspo between he two is singu- 
the chevron es are anchylosed with the centrum, [ conceive, | larly exact 

then. that there can be no doubt that tae selvie bones and these from Chelydra 


etary a J 
caudal vertebree bel to a Citel H Chelonian, of about (1) The roof over the tem oma formed by the parietal; 
the sire of the largest “‘ snapping es” xhich are met with in post-frontal, and other bones, which leaves the auditory region 
North América at the present day. uncovered in the recent genere,! extends back, beyond e 
Prima facie, the skull found in the same block might also be ee, inthe oath aid sens aes AA spite 
expected to be that of a Chelydrold ; anc, in fact, it is so. I te margin: . . 

do not base this interpretation orf the Chezonian character of the ' (2) e upper surface of the cranial shield is, at most, rugo-e 





pies pots [re-ayeapo- 

on i 

physis mutilated; jr, breen ium po e 
cand ? Che’, processos for the chevron bone ; A 

chevron bone. 





CAY * Fig s 4.—Bkulls of C. (Fig. 3) and the latter of tha natural size, 
Fio. a—Candal vertes of Chelydra, Latera iini cia the peta 2 ST all ot Fe SE reads d 
as ^L 


the 
the foeall Is shaded. 
e . 


e 
in the 1ecent. Ckelydrida ; in the fossil, three strong conicaPpro- | on the of Chelonia to which {i bel the name of 
cesses, like horn-cores, of which the middle is the longest, are Ceratec lar. pne 
developed from its posterior and lateral reyion.? The osseous caudal sheaths described 'Sir R 
This skull is described and figared in the Phflosophical Trans- | Owen, in same memoir, also appertain to s. They 
sations for 1996 e 30; Pig: 1) Sir R Owen, under the formed part of the series of remalns sent to the British Maseam 
generic. or sub-generic name of «Mei 7 and is said to belong along the f in which none but Chelonian bones 
to a Sauran reptile closely allied to the *' Af, 7 co” | have ye} been ; and the remains of vertebew left in 
described in ier communicetionz. Bu the is assuredly | these sheaths are similar to the caudal vertebre of the tegninal 
that of the Chelydroid Chelonian to whicE the pelvis and caudal | fourth of the tail in the Chelysride. The ing turtles -are 
verset#a belong. What Maa grisen may Da Tdo fot pré noted for the length and stféngth of the tefl end for the strong, 
tend to say; but the remains which I have described can have | laterally-compressed, acuminated ''scales" which form a crest 
nothing to do with any Saurin zeptiles ; end I propose to confer along the median dorsal line, erhile Sthers, less strongly keeled, 
Sirs ti these may be aid da: lie at the sides of the tail. In many Chelonia, the extremity of 
amal hold. : * The “roof” extends much further back in P/afyrte: www. 
` . 
e g * 


e 4 > 
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the c ion of the former extension of Australia to the egst 
, on the one hand ; and of the ible derivation of such - 
forms as Ceratechelys fromi Asis; on other hand. An gjeve- 


the tail is enveloped in a continuous sheath. These and other 
Rale-liko gtructurts in e Chelonia are usually spoken of as if |- 

were entirely epidermal. But, a day or two ago, Dr. 
Günther informed me that ia the Australian tortoise, Manewria, 
the imbricated scales of the limbs contain bony scutes ; 
and similar scutes re to be found in Tastuds grace. This, 
of course, suggested the examination of the caudal scales of 
Chelydra and Gypeckelys ; and, having been enabled Dr. 
Gunther's kindness to examine the caudal scales of a good-sized 
specimen of the latter, I have found that those of the crest con- 
tain bony scutes.1 The bony scute corresponds very closely in 
form the whole ‘‘scale,” but the recurved apex of the latter 


region of the present Berrier Reef to New ; “and the 


Australia. : 

Speculations respecting the origin of the Chelonian carapace 
are suggested by the discovery of ossoous scutes in thé vertebral 
region of the tail, and their coelescence: In. Cerise hat of 


is formed only by epidermal substance (Figs. 5 and 6). s. sort of caudal ridgod in a mamie rae that of 
os ule and: T ir . But The consideration of these points 
* would take me beyond the lingits of the present note. in" 





THE WORK OF THE IMPERIAL«INSTITUTE 
I. à 


HE Colonial and Indian Exhibition, which owes nof only its 
conception, but also its brilliantly successful realisation to 
your Royal à will be pre-eminently 
to come, for having achieved many results of vital importance 
and highest benefit to Her Majesty's subjects 1n all parts of her 
vast realms, - 

The collection of all that is commercially valuable and scien- 
tifically int of «he aatural products of the Indian. 
Empire and of. the Colonies in one Exhibition, em ing as it 
also did very comprehensive illustrations of the develo t of. 
commerce, of the arts, and of certain industries, in many 





Fro TẸ 9. Boctional views of a acuto of the tul-armour of Ceratechelys 
(Fig 5), and of one of the creat plates of Gypechetys, both of the natural size. 


par opportunity, e "un PAM conception, of studying 
: $ compari e 0 resources of those distant 
The living Cheydra, therefore, has a caudal armature which, lands, of which, attached though we might be individually to one 
in principle, is similar to that of Cerateckelys, bat the osseous | or more of them by ties of ip or of interest, the know- 
elements are There is exactly the same lege of mas of us was of a very vague or partial ; 

relation between the armour of species of living Crecsaier and o the Co who visited us last year, the Exhibitloa has 


and appropriate opportunity of becoming acquainted or renewing 
their old friendship with the mother country, and of examining 
the progress there made in industrial, educational, and com- 
mercial development ; in leading tp the cultivation of intimacy 
between Colonists from di sections of the Queen's 
Dominions ; and in affording them invaluable opportunities of 
comparing the resources and. state of development of their 
respectrp countries with those of other parts of Eargpe. No 
more convin illustrations then were provided by great 
Exhibition co have been conceived of the importance to the 
home country, to tack Colony, and to Indis, of fostering intimate 
relationship and,unity of action. No more encouraging oof 
could have been afforded of the desire of all classes er 
s A Majestys subjects at home to cultivate a knowledge of those 
closely allied to the living Chaydra, Gyjeckays, and Piaty- Hei antes which the enterprise and perseverance of the 
(OHN: ; Bntish, and men of British offspri have converted into 
The eyidence of this fact offered in the present note a Bini iefly during i 
to me to be conclusive, but it say be d aaja herean ip pure e vens SEE dian wis fucile 7 he ag the period 
the mentioned and to describe them at length. » the thousands upon thousands, who came m all parts, die 
interest which attaches to the discovery of this si ; ; 
Chelani ises partly from the fact that the Ser Chiesa pla in tie ener of Be eucive T 
to: mhii TR ODES 1» wholly unrepresent En the aui o! Tt was the success of the Exhibition which led to the definite 
Aarti, HA Cha D aer SUC decor ES formulation of the on first made by your Royal Highness 
U B his core merer; intorme me € in a letter addressed by you in the autumn of 1884 to the Agents- 
pper is ffl proper habitat ; otherwise, North America, | General of the Colonial Governments, that a ent 
east of the Mountains, is the nearest in which the reped ie resources of the Colores and India, and 


mel of ribs, with their costal plates ; marginal and other 
plates of the carapace ; para of the plastron ; part of a sapala 
sundry limb bones ; and several of the cranial processes called 
“horn-cores.” They all agree, so far as they can be com- 
pared, with the defermination already arrived at ; which, tosum 
it up in a few words, is that the remains of crania and caudal 
sheaths from Australia, hitherto referred to Saurian reptiles, 
under the names of Meralaxia and Masana, pertain to a 
hitherto unknown species of Chelonian, C. phetys sthenurus, 


es of the genus Chelydra, occur in Upper Miocene (CEnin- | tenet to the Empire at large, be established in this coun 
: f try. 
jv qm in Hooene formations in Europe. Moreover, Paty- | That the realisation of uses upon s sufficiently comprehen- 
? of the 


Upper Juramie saiet of Bavaria and Switrerland, | sive basis might constitute a worthy memorial 
iocus Ry Eun Head cong nal hr a ree mpinhmentof fifty years of a wise and prosperous reign jea 
A EOE land le on OG a ace memorial not personal in its chatacter ting so far as it con- 
REEE ERS ; methini hi fhe cand CTOW | stituted an emblem of the love and lo Mrd Quar ds 
c eo Darling D bd deu e subjects, but tending, as she would most desire, to serve the 
which has been ascribed to Aege/asm:a, was found. TI jpterews of tho entire Empire; this had only to be pointed co 
Bp TO inl egy be heartily concurred in athe 

and cial representatives of the Colonies and India, who 
pror gia N y pese of the s i rune a e neal 7 Lecture (beldred) doltvered at the Royal Tnegitatlon, on Friday, 
In zones, of four plates in each zone , but I have not yet been Ape ay re pes, fatte Cia ; BRE Prince of 
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wert so intimftely identified with te :riumphs of the recent 
Exhibition. e 

The Committee to whom you, Sir, in.rusted the elaboration 
of e scheme for anying this conception nto effect, became per- 
suaded py a careful consideration of tke subject that such an 
Institution es your Royal Highness desired to see spring into 
life, to be a memorial really worthy «f the Jubilee Her 
Majesty's reign, and to fulfil the gree porposes which you had 
in view, must not be confined in its ob ects to particular por- 
tions of H Majesty's Domimions, bu mast be made pog 44 
representative ol the interests and af the unity of the whole 
Empire. 

he outline of the scheme for {he estabiishment of an Im 
Institute for the United Kingdom, the Coleniea,'and India, which 
met with the cordial approval of*your R Highnem, was 
necessarily concise In desling with the ver- wide extent of ground 
which the operations of the Institute are intended to cover ; but 
those who have carefully considered it, and nghtly interpreted its 
proposals, have not failed to realise tha it aims at very much 
more than the creation and maintenance of collections [lustra- 
tive of th® natural resouices of our Colonies and of Indie, and of 
the development and prerent condition of the chief industries of 
different of the Empire. 

One of the primary objects of the Institcte will certamly be the 

establishment of tho ly well selected, -arefully awranged, and 
efficiently maintamed representations of the natural products 
which constitutetthe treasures, and are emolematic of the mpor- 
tant positions in the Empire, of thosegre:® colonial possessions 
which, die the fifty years of Her Mejesty's reign, have, in 
many instances, experienced a marvellons cevelopment in extent, 
10 commercial, social, and even in political impoitance.! The 
recent Exhibition not only afforded conrln ive demonstration of 
the great Interest and value to the United Xingdom which must 
attach to such collections if properly ogasid? it also served, 
by such illustrations as the magnificent collections of veluable 
woods, frêm nearly every colony, many qnite unknown in Eng- 
land, and the great varie of valuable eccnomic products from 
India, of the existence of which we at home had little iden, to 
convince us that onr know] of the great countries which 
constitute the chief portion of the Expire is very limited and 
imperfect, and that their resources are in many cirections still in 
he jotancy of development, Our Colonial brethren cannot, on 
eir 2 to ly benefited by bemg th hly re 
ARETA a ellln and carefully ee ee 
illustrations of the sources of p-ospenty which constitute the 
sinews of their commerce, and upon a contmued exploration and 
cultivation of which must depend the msamtenance of therr 
influence upon industrial and social promes. Neither on they 
fail to reap substantial advantages by pursung a friendly nvalry 
with each other in dem ing the edvarces e from time 
to time in the development of the resourses of the respective 
portiqns of the Empire in which their lot & caste 

The hearty ge sean and important material support to 
which the lonies, through thei- representatives in 
London, pledged themselves when the sch me for the proposed 

Imperial iani was in the first instance D mited to this branch 
of S prent work which it is now contemolered to accomplish, 
eno conclusive evidence of their earnest desire to be m all 
respects thoroughly represented im the maher country, and to 
take their places permanently in our micst zs fellow-labourers in 
the advancement of the prosperity F the Empire. In furtherahice 
of this important end, a notable feature of -hat building which, 
in its character, will, itis hoped, be worthy of the momentous 
epoch which it : to commemorate, wil be the attractions and 
ue poets by it, as a place of resort and a 
rendesvous for Colonists vinting land. and, it is also anti¢p- 
ated, for the important Societies which resre ent the Colonies and 
Asinhc ons in this country, and the facilities which it will 
afford for reference to literature conce-nirg the Colonies and 
India, for conferences on matters of commen interest and value 
to the Colonists and those at hame, fo- tre interchange of m- 
formation between the Britsk manufacture- and those in the 
Colonies who are directly mterested in meeting his requirements, 
and generally for the cultivation of mtmate relerions and good 
d between ourselves and our brech-en from all parts of 

e ire. 

The Institute will, “however, not only operate accively under its 
own roof in promoting the cultivation of a better knowledge of 

I Statistical statemeffta ustranng the develep-oextof tha colonies during 
tha Qoeen’s reign are appended. E: 
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the geography, natural history, and resources of our Colonier, 
ard tm the advancement of the interests of the Colonjgts in thif 
country ; it is also con-emplated that representative collections ofa 
the natural products ofthe Colonies and India, carefully identified 
with the more elaborate collections of the Mead establishment, 
shall be distributed to provincialecentres,4and that the provinces 
shall be kept thoro y conversant with the current information 
from the Colonies and India, bearing upon the interests of the 
commercial man, the manufacturer, and the pex i t 

Although the formation and mamtenance up to date ai col- 
lectians illustrative of the development and present condition of 
the important industries of the Empire also forms, as I have 
steted, a part of the programme of the Institute, the scope of its 
activiry in relation to industry will be of a much more compre- 
heamve character; indeed, it 1s to be hoped that the$ work 
which it wil achieve m füuitherance of the development and 

ogress of industries and their fnture maintenancb in the 

nited Kingdom at legst upon a footing of equality with their 

condiuons in the great Continental States, will most 
minent m secniing to the Imperial Institute the exalted tion 
which it should occupy as the National Jubilee Memorial of Her 
Mcjesty’s reign. 

ere is no need for me to recall to the migds of an audience 
in the Royal Institution the p æt stndea which bave been made 
dunng the last fifty years in the applications of science to the 
purposes of daily life, to the advancement of commerce, and +o 
the development of the arts and manufactures. Nor is it neces- 
sary to dwell upon the fact that this country is the bhth-place of 
the majority of the great scientific and practical achievements 
which have revolutionised means of inte:communicatlon, and 
have in other ways transformed the conditions under which 
manufactures, the arts, and commerce are pursued. Th 
ach-evements, of which we as a nation are so jastly DA 
led. however, by many of their results, to our reduced 
to zn equality of position with other prominent nations in regard 
to important advantages we so long derived from the possession 
in tais country of greet material 1esources easy of access and 
application, and from the consequdht pre-eminence in certaln 
branches of the trade and industry which we so long enjoyed. 

In 1852, Sir Lyon Playfair was impel'ed by the teaching of 
the 2receding year's Great Exhibition to point ont that ' the raw 
material, formerly our capital sdvadtade, was gradually being 

ised in price and e available to all by the improvements 
in locomotion,” and ‘that mduatry must in future be supported, 
not by a competition of local advantages, but by a competition 
of intellect” If this was already felt to be the state of the case 
six-cnd-thirty years ago, how much more must we be convinced 
of the full trath of this at the present day, by the conditions 
under which the British merchant and the manufacturer have 
to compete with their rivals on the Continent and in the United 
States, 

It is still within the recollection of many that almost the 
whole world was in very great measure dependent upon Great 
Britan for its supplies of ordinay cast iron Even as lately as 
1871, the Unit cates of America received from Great Britain 
pear_y one-fifth of its total produce of pig iron ; but from 1875 
all importation of British iron ceased for over three years, and it 
was only in gonsequence of requirements in the States exceeding 
the capabilities of production, that some small demands arose in 
1879, which were for some time maintained. 

Wathin three years, however, the make of iron In the Unifed 
States increased Dy 7O per cent., and although, since 1882, the 
actuc] make has not increased, the capacity of production has 
risen enormously, it being at present estimates at n 300 per 
cent. greater then it was in 1879. Look nearer home, we 
find that the iron of France, Belgium, and Germany not only 
competes with ours in the open market, but that Belgian and 
German iron 1s actually imported into this country to a moderate 
extert. 

From time to time the ground which we have lost through the 
development o£ the iesources of other countries has been more 
than retrieved temporarily by improrements effected thro the 
more thorough comprehension and consequent better application 
of the scientific principles underlying processes of manufacture, 
but the ultimate effect of ad of importance has not un- 
frequently been to improve the position, in relation to the 
mancfactures concerned, of Other enations less favourably 
circumstanced than Great Britain. 

The btxtory of the development of steel manufacture during the 
last twenty-five years affords a most instructive illushation of the 

. 
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fluctuations which may ensue in the value of our natural resources, 
«and the consequent condition of one or other of our important 10- 
dustries, rising out of &ontinued advances made in the application 
* of science to the perfection or transformation of manufacturing pro- 
cesses, and of the gtimulating effects of such fluctuations upon the 
exeitions of those whe are ane to bring scientific Knowledge to 
bear upon the solution of problems m industial operations w 
entirely ethe ordinary manufacturer Within that the 
inventons of Bessemer and of Siemens have led to the replacement 
of fron by steel in some of its most extensive applications. This 
impmtant change in our national irse d was, ere long, pro- 
ductive of a serious crisis therein, and for the 1eason that the pig 
iron pioduced from a large proportion of those ores which, from 
their abundance and the cheapness of their treatment, have been 
instrumental in placing Great Britem in her high position 
"as an 1ron-producing nation, could not be applied to the produc- 
tion of enarketable steel by means of the Bessemer converter. 
Hence the application of this rapid ateel-making process had to 
be chiefly sestiicted to particular kinds of ores, free from the 
impunty, phosphorus, which it was powerless to eliminate ; the 
supplies of such ores limited toa fow districts in this 
country. "These had to be largely supplemented by importations 
fiom other countries; nevertheless the cheapness of production 
and superiority if point of stieagtb, durability, and lightness of 
the steel rails thus sent into the maiket fiom the Bessemer con- 
verter combined to maintain a supremacy of them over iron rails, 
&c., manufactured by the old puddling process from the staple 
ores of the country. 

The advantages presented by steel over the t non of 
the puddling fornace for constiuctive purposes s y became 
evident, and the effect @f the rapid displacement of malleable iron 
by steol produced from oies of a particular class has been that at 
leadjak 90 per cent. of the iron ores of Great Britain could no 
longer be applied to the production of material for rails, 
for ships, and for other important structures. Guieat has been 
the apprehennon emong tbe owners of those ores that the 
demand for iron which they can furnish could not revive, but the 
scientific metallurgust has guccessfully grappled, from more than 
one direction, with the great problem of restoimg thei com- 
meicial importence, and a simple alteration of the method of 

out the Bessemer process has within the last few years 
led to 1eally triumphaat results, with the employment of those 
oles which before could only be dealt with by the 
opeiation of the old paddling furnace. A new era has thus been 
established in steel manufacture, there being now but very few 
restiictions to the application of the quick processes to iron pro- 
duced fiom all varieties of ores. Indeed, the treatment is actuall 
beng apphed fitably to the recovery of iron from the 
slag formmg the refuse-prodact of the puddlmg furnace ın the 
production of malleable ion, which before had been condemned 
to limited usefulness as a material for 1cad-making Yet another 


most in and valuable result has been achieved by this 
simple app on of scientific knowledge The slag or refuse- 
produe, of the so-called danc treatment of iron contains, in the 


orm of phosphates of lime and magnesia, the whole of the 
phosphorus w. it 1s the main function of that treatment to 
separaje from the metal; it was soon found that the phosphoric 
acid was there presented in a condition as readily susceptible of 
nsaimilation by plants os it is ın the valuable arfficial manure 
known „as superphosphate, this refuse-slag, simply gound up, 
nstitutes therefore a valuable manure which already comman 
g ready sale at very PE prices. 

The origmahon of this latest advance in the development of 
steel manufacture dates back only nine years, and already the 
year's pedes ofthe basic process amounts to over 1,300,000 
tons of steel. But although it isto Englishmen that the owner 
of iron property and the steel-make: are indebted for these 
important results, and to English manufacturers that the first 
practical demonstration of the success of this 1s due, its 
application has been far moie 12pidly elaborated upon the Con- 
tinent than here ; in Germany the importance of the subject was 
at once realised, and it is there that considerably the largest pro- 

ition of steel is produced by the basic treatment; it is in 

emmany also that the value of the slag for agricultural 
has been developed, the first st in its utihsuton here being, 
but just now taken, in Staffordshire. 

I have already referred do the remarkable strides which have 
been made in the extensión of won manufacture in the United 
States ; the development there of steel production has been no less 
marvellous, and the causes of this are evident ; the resources of 

. 
e j . 


the country in ore and fuel are gigantic, and? the bat ae 
technical training of the people hgs made its influence felt upon 
the development of this as of every other branch of ipdustiy 
which our friendly nvals pursue. But it is not only in the 
United States that the development in the production of iron 
and steel has greatly increased of late years; thus, in? Germany 
the increase in the production of pig iron alone, dunog the last 
twenty-one years, has been 237 per cent, while with us it has 
been 75 per cent. 

Although, however, the increase in actual production of iron 


and steel in Great Britain hes not kept pace with tBat of some 
other countries, it 1s satisfactory to know that our ivs 
power has very greatly increased in late years, and there 1s 


probably no one branch of dur industries in which we have 
maintamed our position so satisfactorily in regard to quality, of 
product as that of iron and steel manufacture, even though, every 
now and then, we have mdications that in the struggle with other 
nations for superiority of product and for pruden in con- 
tinuity of p we have to look to ow 7 

There are, however, other important branches of ind , for 
a time essentially our own, the present condition o&which, in 
this country, we cannot contemplate with equal satisfaction 
Several instructive illustrations might be quoted, bnt I will 
content myself with a brief examination of one of the most 
interesting, 

In illustrating the advances which were being made, thirty-five 
years ago, as demonstrated by the Exhibition of 1851, Pla fair 
oci to the os ndi eid of the value of the evil-sm 
coal-tar, which was then e tofurnish the solvent liquids benzene 
and naphtha, and the antiseptic creosote, “the ual material 
being utilised for pavements and for artificial fuel. The chemist 
little dreamt then that between 1851 and the year of the next . 
great Exhibition, 1862, coal-tar would have become a mine of 
wealth equally to science, the manufactures, and to the arts, in 
which workings have ever since continued to be opened up, 
and still present themselves for exploration. Hofm&nn, in his 
valuable report on the chemical products and processes eluci- 
dated by that Exhibition, dwells with the enthusiasm of the 
ardent worker in science upon the brillant products obtained 
from coal-tar which had resulted from the labours of the scientific 
chemist, and had already acquired an almost national importance, 
although this great industry was then still ın its infancy, From 
the year 1856, when tho first colouring-matter, known as saz, was 
discovered and manufactured by goe of Hofmann’s most promis- 
ing young pupils, Mr. Perkin, down to the present time, the 
production of new coal-tar colouis, or of new processes for pre- 
parmg the known colows in greater punty, has progressed 
uninterruptedly, this industry having long since become one of 
the nfost important, and also one of the most remarkable, as 
ill each stage of its development the direct application 
of scientific researgh to the attainment of momentous practical 
results. 

The difüculfies to be overcome before mauve could 9e pro- 
duced upon & manufacturing scale were very , and were only 
solved by a steady pursuit of scientific research, side by mde with 
pracucal experiments suggested id result" Antline—the 
parma of the first coal-tar colour, a liquid organic alkali—a most 
ertile source of interesting and important discoveries 1n i 
chemistry, was produced with culty by various meth in 
very small quantites, so as to be almost a chemical curiosity 
at the time of the discowry of mauve. Among the sub- 
stances from which it had been p the volal 
lquid known as ócmwsene, first d 
tory of this Institution in 1825 by 

roducts condensed from oil bal 
Mansfield, in the College of che: 
The conversion of benzene into ghilne was accomplished as a 
manufacturing piocess after many difficulties by Perkin ; and 
within a year after the discoyry of mauve by him, it was in the 
hands of the silk dyer. Perkyh’s success led other chemists at once 
to pursue researches in seme direction, especially in France, 
where the next importatht cofl-tar colour, „nta or fuchsine, 

AY Verguin, the su manufacture of 
29€ was, however, first accomplished by English 
fi beautiful violet and blue colours were pro- 
DY French chemists, but were manufactur@pwaartly 















The six g cceeding those which formed the first period 
dete fruitful, not mly 
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of Important Progress made here, as weli as on the Cantinent, 
- dia development of the mgnnfacture, and of our knowledge 


———— 


h Teadily 
, plefely revolutionised both it and the art of calico-prit 


of the constitution, of the parent colocrs. 
In the next period of six years (1368-74) another great 


made in the coel-ter colcnr Industry due to 
im tific researches carried put two German 
chemists, be and Liebermann, whic led in the first 
place, to obtain an insight into the true mature of the colouring- 
matter of one of the most important stapl= dye-stuffs, namely the 
madder-raot. They found that this colouring-matter which 
chemists Gall &Hsarim, was related tn cutkracene, one of the 
moat im solid hydrocarbons formed in the distillation of 
coal, a which was followed by the artificial 


formation of the madder-d 


Playfair pointed out in 18 Hals eee ee 
pomt In 1552 Improvements 

lately been attefned in tbe extraction a^ the red colour or 
alizarine from the madder-root, but those wesults, most valuable 
at the tim the first Great Exhibition, became insignificant 
when once the dye ‘was artificially mamcectured from anthra- 
cene; the price paid for madder in r86¢ was from sd. to 8G. 


per bat now the equivalent -n artificial madder-dye, 
M ei of one pound of the Toot, can be obtained for 
one-halfpenny. 

i discovery of artifical 


eoretical research by the 1 
pursuit of definite well-understood reectizns. The wealth of 
discovery in this direction made during th= last thirteen years is 
a most tempting subject to pume ; bat I must content myself 
with mentioning that one o the results cus the production of 
B Ru E ia NH KU rus dyes, the manufac- 
e m3 


bg new and heantifully 
'he well-known 


the systematic pursuit of scientifc research, 
which trace their origin to coel-tar. id 
The rapid development of the industry Eas algo not failed to 
se a very important beneficial infiuence mon other chemical 
manufactures ; thus, the distillation of tun which was a com- 
zely vey crude prooem, when, at tte od of the first 
ibttion, e, naphtha, dead-oi, und pitch were the only 
ucts furnished by it, has become a realy sclentific i 
ing the loyment of comparatively complicated but 
pend ducing sore ctcs TOn the sepapann E 


ucts which serve as raw 






smal] quantities from gréep vitriol, is now eata lw ee 
upon a r wowed 
out In and. The alkali ane Podiel chemical ve 
been very ly benefited he large- consumption of caustic 
sodas, ju dne of fou d her materials used in the dye 
manufactures, and the applicatioc\ of constructive talent, con 
bimed with chemical know] he p-oduction of efficient 
apperatus for scuperious scale the scientific 
operations developed in the in boratory, has greatly 
contributed to the creation of a ct pragfession, that of the 
engineer. e 
Aon *f the most g development of 


the coal-tar colour 
art of 
vision 


pon the ancient 








E venture to think that it will be interesting at this point to 
quote some words of prophecy included in "Prof, Hofmann’? 
Important '' Report on the Chemical Section of the ition e 
of 1862," and to inguire to what extent have been verified.: 
In commenting upon one of the features o tromtest novelty in 
that world’s show, the exhibitionesf the fif&t dye-prodacts derived 
from coel-tar, he says :— 

“If coal be destined sooner or later to as the” 
primary source of colour, all the costly dye woods hitherto con- 
sumed-in the ornam-ntation of textile fübrics ; if this 
chemical revolution, so far from being at all remote, is at this 
moment m the very act and process of gradual accomplishment ; 
are we not on the ere of profound modifications in the commer- 
cial relations between the colour-consuming end colour- 
product ns of the globe ? There is fair reason to Welieve 
it e before the period of another decennial Exhi- 
biton shall arrive, England will have learnt to depend, for the 
materials of the colours she so empl mginly, if not 
wholly, on her own fosail stores. np cal mind 
it cannot be doubtful that in the coel beneath her feet lle wait- 
ing to be drawn even as the statue lies waiting in the 
quarry, the fossil valents of the lang series of costly dye- 
materials for which she has hitherto remaineg the tn of 
foreign climes. Instead of ing her annual millions for 
these substances, England will, question, at no distant 
day become herself the greatest colour-prodaci country in the 
world ; nay, by the strangest of revolutions, she may ere long 
send her coal-deived blues to India, her tar- 
distilled crimson to cochineal-producing Mexico, and her fossil 
substitutes for quercitron pis ANDES Chio, Japan, and the 
other countries whence these articles are how derived.” 

So far as concerns the displacement of madder, f 
quercitron, safflower, and other natural dye-materiels eir 
itians of command in the markets of and the. worl 

ofmann’s predictions have been amply folfilled, and it 
in the earlier days of the coal-tar colour industry as though 
would be an equally true prophet in regard to Emus becoming 
herself the greatest colour. produ inthework. But, 
although German did little in: the very y days of this indus- 
By beyond pde a few of the known colours in a 
somewhat impure Ag. many years did not elapse ere she 
not only was our equal in regard to ure cree 
duced, but, moreover, had us in the quantiti 
manufactured and in the additions made to the eties of 
valuable d 


progress 
Hon of scientific research, in the high traloing received. 
5 the chemists attached to the .rmanufactories, andein the 
intimate association, in direction, of systematic scientific 
investigation with technical work. 

The chemists whom the German manufacturer attracts 
to his works rank much than ours in the general «cientsific 
traning which 1. esenti to the successful cultivation of the 
habit of theoretical and experimental research, and in the conse- 


ent power of pursuing original igatiags of a high order. 
oreover, the research laboratory eousthated an tategtal part of 
the German factory, and the results of the work carried on by 


and under the eminent professors at the univermties and technical 
colleges are closely followed and studied in their possible bear- 


ings upon the er development of the industry. 
€ importance attached to high and well technica] 
education in Germany is demonstrated not only by the munificent 


way in which the scientific branches of the universities and the 
technical colleges are established and maintained, but also by 
the continuity which exists between the different grades of duca- 
tion; a contnalty, the lack T Rua in England was recently 
indicated by Prof. Huxley with great force. - . 
The dcin pert taLes the erman universities in the 
training of young men for t cal pursuits has often been dwelt 
upon &*wconstituting a striking feature of contrast to our univer- 
sity systems. The national appreciation of the opportunities there 
. 
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presented for scientific maining is demonstrated by the large 
umber of studegts which are always working in the university 
ratowes,' while the expenditure of 30,0004 upon the physical 
e laboratory, and 35,000/, upon the chemical department, of the 
New University of Strasburg, serves to illustrate the i 
hand with which the urces of the country are devoted to the 
provision of those educational *facilities which are the very lfe- 
spring of the industrial progress whence those resources are 
derived. * 

In France, higher education had been allowed to sink to a low 
ebb after the provincial universities had been destroyed in the 
great Revolution, and the University of Pars had been consti- 
tuted by the first Nepoleon the sole seat of high education in the 
country. Before tbe late war, matters educational were in 
a condition very detrimental to the positon of the 
amonf nations. There was no lack of educational establish- 
ments, the systems and sequence of instruction lacked organi- 
sation, t since the war, France has made great efforts to 
replace Rh ed s resources upon a proper ae The 
provincial bave been re ce LM ata cost of 3, i3 O00., 
and the organisation of industrial education has now greatly 


developed, though still not on a footing of equality with that of 
Germany. E large manufacturing centre its educational 
establishment whére technical į n is provided, with 


i remenen eae ra y aad, in order to-read 
colleges accessible to best talent of France, more than 
Jeo scholarships hare been founded, at an annual cost of 30,0007, 

e Ecole Centrale des Arts et Manufactures, of Paris, stil 
maintains the reputation as the great technical university of the 
comig wich ae ey yoan ago, and receives students 
from provincial cdlleges, where they have passed through the 
essential training preliminary to the high technical education 
miata, great mstitution provides, 

Swi has often been quoted as a remarkable illustra- 
ton of the benefits secured to a nation by the thoroughly 
organised education of its people. Far removed from the 
ocean, girt by mountains, poor in the mineral resources of 
industry, she yet has taken one of the 
essentially industrial nations, and has 


it back ın manufactured 


rms, so as to undersell the products of 
the American mills. i 


e trade of watch- once most 
unpoitant in this metro almost enti to Switzer- 
rni the old ed ribbon trade of Coventry has 
had pı y to succumb before the skilled competition of 
Switzerland; and although she has no coal of her own, Switzer- 
land is at least as successful as France in her appropriation of the 
coel-tar colour ind 2nd her in rate of production with 
England, the placé of its birth and development. Comparative 
cheapness of labour will not go very far to account for these great 
vuccesses ; they undoubtedly spring mainly from the thoroughly 
organised combination of scientific with practical education 
of which the entire people enjoys the inestimable benefit. 
Holland furnishes another brilliant example of the success with 
which & nation b the power of systematic technical educe- 
tion to bear in and maintaining industrial victories in 
the face’ of most formidable disadvantages, while the United 
States of America, so rich in natural resources, haree long since 
realised the immensity of additional advantages to oe am 
over European nations m the war of industry by a wido ion 
h organisation of technical education. So long as 
forty years ago the States already possemed several excellent 
educational lastitutions established upon the bests of the Con- 
tinental pglytechniégschools, but it was not until about fifteen 
years later that the country became thoroughly impressed with 
the great advances achieved by Germany in technical educa- 
tion, and that the subject was made a thoroughly national one. 
Tt is now just upon & quarter of a century since 
ordained that each State should provide at east one college, 
having for its leading objects the diffusion of scientific instruction 
in its relations to the industry of the country, and decreed that 
public lands should be granted to the States and Territories 
provi ng such EES The combined effect of this State 
action, o. vate muni was a remarkabl i 
development pesar and ovni eran uerus ca 
country ; besides some fifty colleges, with eight or nine thousand 
students, which sprang ont & the Land Grant Act for Industrial 
Education, there are now in the States about 400 other uni- 
versines and colleges, in a large proportion of which efficient 
e i e 
LI 


instruction in applied science is provided. To the useful bork 
accomplished within a few years hy these and many other highly 
important educational institutions, which have placed the ac- 
quimtion of scientific knowledge within the reach of the very s 
humblest, the enormous strides made by the United States in the 

development of home industries must unquestionably in the 


main ascribed. 
(To be continued.) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Oxrorp.—There are only ag few alterations and additions to 
the usual scientific lecture-list to report, as most of the courses 
are in continuation of those fiven last term. Prof. Sylvester%s 
to lecture on the theory of numbers; in the Chemical Depart- 
ment, Mr. Wyndham Dunstan lectures on organic chemistry in 
relation to medicine and ph ogy ; Prof, Prestwich is to have 
his usual summer geological excursions ; Dr. Tylor continues his 
exposition of the development of arts, as illustrated 1g the Pitt- 
Rivers Museum. 


The Sibthorpian Professorship of Rural Economy has been 


filled up by the re-election of Dr. Gilbert. The Radcliffe 
'Trave ellowship has been awarded to Mr. W. Overend, 
B.A., of iol. e statutes of the Univermty Commissioners, 


which limited the competition for most college scholarships to 
candidates under nineteen, seem to be ha an unfortunate, 


thi not efect, as several colleges have lately 
fe it imposible toward scientific scholarships, Swing to the 
want of ently qualified candidates. 

There is a good deal of strong feeling in the University with 

to the i intment of a Reader in Geography, 
and the action of the D of the Untversity Fund ın trans- 
fne ED from rd hy, just after the 
offer e Royal Geograp ety for a simil&r purpose 
had been refused, is the subject of much unfavonmble comment. 
There is no thought of o ton to study of geography, 
even of scientific geograp , but history lecturers not unnaturally 
complain that the only University appointment open to ‘them 
should be abolished to make a post for a lecturer in another 
subject, . 

CAMBRIDGE.—Among the seven courses on chemistry being 
delivered this term are lectures on analysis and on aromatic 
bodies, by Dr. S. Ruhemann. Prof Dewar and Dr. Ruhemann 
also superintend laboratory practice. specially directed to 
research. 


The course given by Mr. Lyon, the Superintendent of the 
Mecharfcal Workshops, this term 15 on machine construction, 

Mr. e a Pi giving a special course on the central nervous 
system, with demo ions and practical work. 

Prof Macalister's “lectures this term are on the history of 
human anatomy” It is to be hoped that he will publish thefh. 

Mr. M. A. Fenton rs lecturing on elementary comparative 
: Dr. Gadow on the morphology of Mammalia, recent 
and extinct, and on the paleontology of the Vertebfata. 

Dr. Vines has a course of advanced embryology of 
and Mr. F. Darwin is giving advanced demonstrations inethe æ 


physi of plants, 

[og ; Brot Hughes is taking the geology of the neigh- 
bonrhood of. by eue and field excurxions; Mr. 
Marr, foreign stratigraphy ; Mr. Roberts, the*Trilobites. 

Prof Roy has classes fx general pathology, morbid anatomy, 
and practical morbid histology, bacterlology, &c. 

The lectures mentioned above are only a selection of the more 
interesting courses. The lists from which thè above are selected 
ann@once about seventy-five courses of lectures and practical 
work. 

Candidates for the John Lucas Walker Studentship, the 
holder of which must devote himself or herself to original re- 
search in patho! , should send their applications to Prof. Roy, 
Trinity College, ridge, no» later May 31 next. The 
Studentship is of the annual value of 2504, and 1s tenable under 
certain conditions for three years. 





' SCIENTIFIC SERI4IS "~ 


Ths American Fournal of Science, Apcil.—Contibutlons to 
meteorology, twenty-second paper, by Elias @oomis. In this 
communication the anthor treats of areas of high pressure, their 
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m tude and "direction of movement, and their relation to areas 
of low pressure. The latter @ubiect is illustrated with a plate 
giving the 1sobers for December 15, 18532, in the northern hemi- 
sphere, and it is shown generally Łe movemnt of areas of 
High presure dependa upon dufe1enc cacees fom that of areas 
ow presare, which seem to be endcwed witha of loco- 
motion ing within themselves. Areas of high pressure 
exhibit no such power, their mpvemert eua to depend 
entirely on external forces. —The faulta of Socth-West Virginia, 
by John J.Stevenson. Here is given a surimmry of the infor- 
mation communicated by the auhor in several memoirs iead 
before the American Philosophical Scciezy (1830-84) on a 
reconnaissance made by him ofthe faulted region in Virgi 
from the Tennessee lime to neg Oa near beyond New 
River, a total distance of 150 miles. Taccnic rocks and strati- 


hy, with a ogical map of the Tccanic ions, 2, 
James D. Vana The general facts cre here detailed which 
bear on the cal distribution of the limestone and other 


rocks. A description is grven of Willimrstown, regarded as the 
burthp. of the Taconic system, and i rs showr generally that 
the great quartxite formation, forming the fonton of the 
Paleozoic of the region, derived its material Tom Archæan 
formations of the vicmity and not from -he abled ''Atlantis" as 
some geologists haye supposed. —Inah esker drit, by G. H. 
Kinahan. It is pointed out that, in commoa withesome other 
observers, Prof, Earrill Lewis confounds tue esker -drift and 
ridges of eskerlike drift. His statemen: ir :he December 
number of the Amernan Journal tf Riemcc -hat the Irish 
eskers appelk to be adjuncts of the melting o? tke ice-sheets is 
shown to be impossible. — Physical characeristics of the northern 
and north-western lakes, by L. V. Scherme-char. The results 
are of the larely completed survers made by the United 
States of all the great lakes draining thcoagt the St. Lawrence 
to the Atlantic. The total water-area is 95,275, and the total 
area of the lacustrme basin over 270,000, square miles. The 
length of shore-line with connecting rivers is about 5400 miles, 
the extreme depth of Superior r008 feet, or over 406 below 
sea-level, the mean annual ramfall of tte whole basin 3I 
inches, the volume of water in the lakes abort 6000 cubic miles, 
and the dis of Ontario at St Lawrence River 300,000 
cublc feet per second. —Mineralogical motes from the laboratory 
of Hamilton Coll by Albert H. Chester. 3pecunens are 
described and adati of fachste, pink celestite, zinkenite, 
brochantte, pectolite, crystals af bants, scarciite, and bis- 
muthite, —The topography and gealogy of the Cross Timbers and 
surrounding regions in Northern Texas, by Robert T. Hill. This 
wooded zone penetrating in two belts from Indian territory 

h the surrounding prairie southwards to 32^ N. lag, is ex- 
plained by the detritus of arenaceous strata whigh occupy well- 
defined honzons in the geological series, and waich have been 
exposed by the denudation of the orverlyiez strate.— American 
Jurassic mammals, by Prof. O. C. Merh. Ia this paper are 
described the remains of several hundred individuals w have 
come to 


ton, Placental as well as marsupial mammels occur in the 
oldest formations, whence the inference that the former do not 
derive from the latter evolutionglly, as is supposed, but that 
both of these orders descend in Infleperdent lines from a common 
ancestor. 








SOCIETIES AND ATA 
LONDON 


Royal Society, March 24.—" Cn the Magnetisation of 
Iron in Strong Fields.": By Prof J. A. Ewmg, Univeisity 
Gollege;. Dundee, and, William Low. 

The behaviour of iron and steel when subjectec to very strong 
magnetising forces is a matter of considerable prectical and very 
great theoretical interest, especially from Ls Searing on the 
molecular theory of magnetisation, which aseigns an upper 


EMIES 


é the intensity of magnetism that a piece of fron cai? 


acquire, and even that the metal may Lecome diamag- 
netic under the influence of a suliciently great force. All ex- 
periments hi made, by magnetising iror in the field of an 
electnc solenoid, have shown that the intensity of ,» 
af well as the mduction, W, is increasing with th= hi values 





actually giren to the magnetinng force, Mj. It is scarcely 
practicable, however, to uce by the divect action of ag 
meguzhaing solsnoid, a field whose force*exceeds a fewShundreds 
of C. G.S. units. 7 2 

In the space between the pole-pieces of, a strong electro- 
magnet we have a field of force pf much greater pent than 
itis practicable to produce b É: direct action of the electric 
current. This 3eld is not adapted for experimenjs whose 
object is to determine with precision the relation of magnetisg- 
tion to magnetising force, on account of the distortion which it 
undergoes when the piece of iron to he magnetised 1s introduced 
into it. It is, however, well suited for experiments whose object 
ia: determine how much magnetism the metal can be fo to 
take u 


In the anthor*' experiments, bobbins of Lowmoor and Syedish 
wrought-iron and cast-iron were magnetised by p them 
between the pols-pieces of a large electro-magnet. The bobbins 


consisted of a short narrow central neck with conical ends 
The magnetic induction in the neck was menasuredsballistically 
by means of an induction cail, consisting of a single layer of ine 
wire, wound on the neck ; and the etic field in the wr- 
space immediately contiguoes to the neck was also measured by 
means of a seccnd induction coil wound over the first, and of 
slightly greater diameter. Thy enabled th® non-ferrous space 
under the inner induction coil to be corrected for, and also gave 
an approximaticn to the value of ih, the magnetic force acting on 
the metal The magnetic force varied up to sbout 11,080 
C.G.S. units, andthe highest induction observed (in a sample 
of Lowmoor wrought-iron) was 32,880 C.G.S. units. In some 
instances the magnetic induction was observed by withdrawmg 
the bobbin ; ın others the bobbin wes t@med round suddenly so 
that its magnetism was reversed. The following results refer to 
Lowmoor wrought-iron and to cast-iron, at 


ae Lewsioor werotugAt-iron 
round duin in ie B-oumde feld _ B 
m nr the metal ampew o 4r outmde held 
3030 joo... 198 1680 6-80 
.. 27,610 . 4"04. 16 4°13 
” 800 .. 28,870 5°81 1660 3°70 
810 29,350 7°60 e 1630 33 
9,500 30,200 II'O 1650 31 
9,780 30,680 13°5 1660 3'1 
10,360 .. 30,830 1Ga 1630 2 
IO, . 31,370 21'6 1630 z 
11,180 31,560 26:8 1620 2°82 
Cast-tron 
Field . 
C in 
LEE qo ETT 
per aq. cm. tbe mezal amperes 4* ou 
3,900 19.660 . 197 1250 5704. 
6,400 . 21,930 . T 1240 3°42 
,710 ... 22,830 .. £°3 1200 2°96 
Riss . 23,520 7 o8 1230 2'gI 
9,210 ... 24,580 ... 15°15 1220 2'67 
9,700 ... 24,900 169 1210 * 257 
10,610 .* 25,600 226 1I90 2°46 


The magnetic force within the metal (fh) differs from the 
field in the rir spass by an amount which canna be 
estimated without a owledge of the distribution of free 
magnetism on the e-pieces and conical faces of the bobbin. 
It appears proo«ble that, with the di ns of the various 

used in these experiments, the megn®@tic force “within the 
metal is less, but not yery greatly less, than the outslde and 
the 


closely neighbouring field. absence of any exact know- 
ledge of fh, it is in to examine the relation of % to the 
outside feld. Thus, (B outside field)/4qw gives a quantity 


which is probably not much less than the intensity of x nem 
. The values of this quantity and also of the ratio M/outxide 
eld for Lowmoor wrought-iron and cast-iron are stated in the 
tables above. 

Curves are given showing the relation of B to B/outsi&e field 
for Lowmoor iron and for cfm-iron, in the manner introduced 
by Somane for showing the relation of B to & (the permea- 

ty. The curves have the kind of inflection that a 
curve of x and B begins to hive w the etising force is 
raised “sufficiently high. The range through w. the permea- 
bility of iron may very 1s well shown by comparing the values 

e + 
. ki ® 
La 
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1eached here (probably in the extreme case less than 3) with 
the value 20,000, which was found by one of the anthors in the 
ca® of a Tus ERN to a very small m ing force 
agd kept at the same time in e state Tn ecran 

The experiments give no support to the suggestion that there 
15 2 maximum of mela ion, B. The value of B capable of 

ing reached by the m€thod hère employed depends mainl 
on scale of the experiments. Larger field magnets wi 
pole-pieces &apenng to a narrow neck should yield values of B 
bad) in excess even of those that were observed. 


~ Linnean Society, April 7.—Mr. William Canuthers, F.R.S., 
President, in the chair. —Mr Hunter J. Barron, Mr Jas. H. 
Dugdale, and Mr. Edwd. B. Poulton were elected Fellows of 
the Society.—Fresh med were exhibited of a pure white 
variety of primrose, which had been ered, growing wild, 
near bi tz, France, by Mr W. D Iphin Osborne.—A. 
large seriesef instantaneous photographs of storks nesting, &c., 
were exhiblted for Mr. E Bidwell. These had been teken in 
Germany, end ereie specially interesting as showing the peculiar 
attitudes assumed in flight, &c.—Some malformed trout in an 
early stage of development were shown and commented on by Dr. 
F. isa paper was 1ead by Prof. Huxley on ** The Gentians ; 
Notes and Quenes " | Taking the flower as a basis, he divides 
the Gentianes: into tfo great seneseach of which 1s chatacter- 
used by & ular di ition of the nectaral organs, and a 
gradation GE foris of the corolla from the deeply cleft rotate 
or stêllate condition, through the campanulate to the extreme 
infundibulate kind. In one seiies termed (I.) Peuumelitee, the 
nectarial cells are aggregated 1n a single or two patches ; 1n the 
other seiles (II.) Mesomelitee, the distinguishing characters are 
a rone of cells en&rclmg the ovary, or absence of such, 
with presence of a hone ee surface which may exist in the 
central Symmes of the flower. He assumes, on morpholagea! 
ds, a hypothetical ancestral flower or Ur-Gentian = Hap- 

the. As a starting-point, this would lead, on the one hand, 

to the sees of Periinel tase with fou subsidiary types ; and on 
the other to the Mesomelitg, also with four subsidiary types 


of floral structure The Peiknelite comprise the groups :— 
I. Actinanthe, 2, Keratanthe, 3. Lophanthe, and 4. Stepi the; 
the Mesomelite comprise : — 1. Asteranthe, 2 imnanthe, 


3. Lissanthe, and 4. Ptychanthe. The one series appears to 
bear a certain progressive 1@ation in its evolution to the leading 
morphological modifications of the opposite series In treating 
of the & phical distnbution. of the gentians, Prof. Huxley 
adopts the 1eviously followed by him on animal distiibu- 
tion. Under (E) Ari he includes Europe, Africa, Axia, 
and North America as far os Mexico; South Arica, Madagas- 
car, Hindostan, and Indo-China for a sub-province = South 
Arctogea ; the remainder = North Aretora: (LI.) Austro- 
Columbia comprises South Amenca, isthmus and islands as far 
north as Mexico. (III.) Australia is another province ; and 
(IV.) New Zealand with adjoining islands. Species of the 
Gentiane are found in all these provinces, the Neal queried 
being North Arctogea and Austro-Columbag. The Ptychanthe 
are predominant in North Arctogea; the Lissanthe in South 
Arctogea ; and Actinanthe, Lophanthe, and Lissanthe in Austro- 
Columbia. «In Australia and New Zealand there is a paucity of 
speces He considers that the present distribution, of the 
ntianez is not to be accounted for by m on from any 
given centre, whence diffusion to their present localities. Bor- 
rowings analogy from zoological distribution, he likens the 
genaue to the tapirs, at present only Lect in South 
et the Tapiridze in 


merica and the Indo-Malayan iegion 
the Middle Tertiary egoch weie distributed everywhere in the 
intermediate freas. ough fossil remains of gentians are not 
yet known, Prof Huxley nevertheless ests that in Pliocene 
and Miocene times their distribution may have been sub.tantially 
similar to what is now extant. He further throws out the hint 
that, conld the age of the first appemance of dipterous, 
hymenopteious, aad lepidopterous insects provided with long 
haustra be indicated, we should then be in a position to guess 
approximately when specialisation of the types of the gentians 
md their ultrmate distribution occurred. 


e 

Geological Society, April 6.—Heof J. W. Judd, F.RS, 
President, in the chau.—The follówing communications were 
read :—On the rocks of the Malvern Hills, part 2, by Mr 
Frank Rutley. The details of*the rAicioscopic examination of 
he rocks constituted the principal of the present 
Phe author concluded that the r of the Malvern 

oc 
e e 
* 


ilis 


represent part of an old district conmsting of füntonic ari, 
possibly, of volcanic rocks associated with tuffs sedimentary 
rocks composed mainly or wholly of eruptive materials, and 
its and sandstones ; the structural planes in these rocks 
feometisies certainly, at others possibly) indicate planes of strnti- 
fication, and that the foliation, in many cases if not in all, 
denotes lamination due to deposition either in water or on land 
surfaces, probably more or les, accentuated or altered by the 
movements hich produced tht upheavals, subsidences, and 
flexures prevalent in the range.—On the alleged conversion of 
crystalline schists into igneous rocks in County Galway, by Dr. 
C. Callaway.—A preli inquiry into the genesis of the 
ostaline schists of the Malvern Huls, by Dr. C. Callaway. 
e &üthor's researches amongst the crystalline rock. of Con- 
naught had suggested certam Jines of investigation which had e 
subsequently been followed ont in the Malvern ict He had 
satisfied himself that many of the Malvern schists had been 
formed out of igneous rocks; but at present hg limited himself 
to certain varieties The materials fiom which these schists were 
roduced were dionte (several vaneties), gianite, and felsite. 
The metamorphism had brought about by lateral pfessure. 
Evidence of this was seen in the intense contortion of ite- 
veins and in the effects of crushing as obeerved er the 
microscope. The products of the metamorphism were divided 
into two groups 1) Sunple schists, or those formed from one 
kind of rock. *(2) Injection schists, formed by the intrusion of 
veins, which had acquired parallelism by prewsud. Veins of 
diorite in dionto produged quslex dterite-gueits, and veins of 
giauite in dionte originated pranite avorite-gness.@ It was 
further noted that (1) generally the particolar Varieties of schist 
occurred in the vicinity of the igneous masses to which they 
were most nearly related in mineial composition, (2) the 
mineral banding of the rocks in the field was more like vein- 
structure than statrfication. The author accepted the received 
view of the age of the schists. The el structure was 
clearly antecedent to the Cambnan epee and the occun nce of 
sunilar rocks as fragments in the Uriconlan conglomerate of 
Shropshire seemed to indicate that the Malvernian schists were 
older Archgan. The reading of this pape: was followed bfa 
discassion in which the President, Mr. deal, Dr. Hicks, Colonel 
McMahon, Dr. Callaway, and Mr. Rutley took put 


Entomological Society, Apri 6.—Dr. David S ; 
President, in the char.—Mr. Francis Galton, F.R.S , Mr. J. 
HL Leech, B.A, F.L S., and Mr.« G. S. Parkinson, weie 
elected Fellows. —Mr. S Stevens exhibited urn ens of Arctia 
mendica, collected in the county of Cork e peculiarity of 
the Cork form of the species is that the majority of the males are 
as white as fhe female of the English form, and the cal black 
or ish form yappears to be unknown in Cork.—Mr. 
Mc exhibited a zinc box used by anglers for the purpose 
of keeping Living fli& ingwhich he thoaght ht be adapted to 
practical use in the gield by entomologs. —Mr, G. T. Porat 
exhibited specimens of Æ) la progemm wia, fiom Huddeis- 
field. All the females and a large proportion of the males were 
of the dark variety fuscata, which formerly was almost wo 
in Yorkshire, bat which now seemed likely to replace the oiiginal 
type. Mr. Jenner-Weir and Lord Walsingham both 1emarkeg 

the number of melanic forms appeared to be on the increase 
in the north, and suggested explanations of the probable causes 
of such increase.—Mr. Gervase F. Mathew, R.N., exhibited 
several new species of Rhopalocer& taken by him in the Solomon 
Islands durmg the visits to those islands of H.M.S. Espiègle 
in 1882 and 1883. Amongst them were species of Au æa, 
Mycalesis, Afessarus, Rhinopilpa, Cyrestis, Diadema, Pert, CUM 
Pieris, Papilis, &c.—Mr. E. B. Poulton exhibited a large 
and lepidopterous larva brought from Celebes by Dr 
Hickson, and made remarks on the urtcating roperties of 
the hairs of the species, which were sud by die natives to 
poner symptoms similar to those of ven if the larva was 

died. Lord Walsingham, Mr. cLachlan, Dr. 
Dixey, Mr. Jenner-Weir, Dr. Sharp, Mr. Slater, and Mr. 
Poulton, took part in a discugnon as to whether urtcation 
was due to the mechanical action of the hars in the skin, 
or to the piesence jof formic acid, or some other umtant 
Posen, ds at the base of the hairs. There appeare 

no doubt that in some species the irritation caused by 
pending tiem was merely due to the mechanical action of the 
hairs. —Mr. P. Crowley exhibited a collection of Lepidoptera 
recently received from West Afnca, inclu 
undescribed species of Afylothris, Diademd, 


new or 
arma, Kkemaleo- * 


F. A. , 
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såma, &c.—Mr. H. Goss announced the capture by Mr. G. D. 


Tait, at Oporto, of a spegimen of Awmasia plerippus, and re- 
“matked that, although some twenty specimens had been cen zht 
in the South of England, only two ens had been previously 
recorded from the continent of Pss pe.—Lord Wi ham 
read a peper entitled ‘A Revixior of po Genera A 
(Poey) and A4sas&er& (Clem.)" ; and exhibited about twenty 
new species of these and allied genera. Mr. Stainton made 
some remarks on the genera, and sail he was Lord 
Walsin was working at them and ther .—Mr. 
Poulton read “ Notes in 1886 on ramen ifie: In the 
discussion which ensued, Lord Walsingham referred at some 
length to instances of prot esie in larve, and 
alluded to the existence in T PUR Dae the 
egenus AMelusa, of prothoracic ads DE F. A. re- 
powers of contraction which 
recita lec um 


liarities of minute structure had been observed in it ig rar ard 
cussi wes continued by Mr. G. F. Mathew, Mr. W. White, 
Dr. Mr. Porritt, and others. 


PARIS 
Academy of Sciences, April -2—M. J Janssen, President, 
in the chaif. — On an absolute unity af time ; oy M. Liopusam. standards 
of time and A ote cone of their variations, 
It is shown from study of ceran amide s ni pe: an 
absolute invariable unity of time may be obtained. The seme 
Spperetia hae described yields more accurate results than 
best constructed astronomical clock. It bas the further advant- 


age of indicating, and, where needed, antomgtically 
pu its variations of velocity.—Solar obeerrations made at 
ome during the first quarter of 


ih November 1886, has continued throughout the first 
three months of 1887. The protuberances also continued to de- 
cline i the same period. —On antipyrine, an antidote against 
-pain Germain Sé. Antipyrme, with. the formula 
CANO discovered by Knorr m 1884, is shown to be not 
bat also & most efficacious remedy for 
Hicumatiszn, end similar affections —On-the earthqua e of 
ee 23; ee Certain derangements of the 
tel in the central affice at Cannes seem to show 
that the violent shock which ocrurred at 5.50 acm. was accom- 
ed by strong electric dischargem—On a circumstance 
eee with the poe of the e of soda, by 
M. Panl de Monddar. E here described akow 
eu ee € an ot oe orice Rua 
water, scarcely absorbs carbonic ac at the Ve Aue cd 
ture at all, But when it is mixed witha 
iban the nea on he enteras et ocean wi 
an energy in direct proporiion to the of the bicarbonate 
and the thoroughness of the mixture. —M od of determining 
the relative value of the four unities of chemical action of the 
atom ofgcarbon, by M. Louis Henry. At the base of tbe 
doctrine of organic chemistry as now understood lie the two 
ciples of the quadrivalence of the atam of carbon, and the 
identity in value of its four unities of chemical action. The 


former is an accepted fact proved while the latter 
is far from the same of objective 
Beye epee dened A means of which its truth 


inel (balas ruby), by M. S:amslas Aleunier. The author, 
cy pe EpL ee 
E ue doter sak Ma DR noU. the problem in & 
e different from his first method. He now cryiallises 
vehe uminate of tinted a ross colour by traces of 


chromium, the result a stone cbeo identical with the 
balas ruby ee, de ee ere described has 
a already been varied in several ways, A series of products, 
sach os the alamiriates of Toni c., besides secondary com- 
whose study is still m —On the funchtons of 

the semicircular ducts, x. E cd From experiments 


made on Crustaceans at an excels or no engen 
or shows that these organs exercise littls or no i 
mop locom oHa ee anima h ge 
er, and others.—On a station of the Stone Age 
bavile, by M. E. Emile Rividre. This staton of Chaville 
lies on fhe of the wood of likename on the right side of the 
* road between Paris und Versailles. Here -he author has just 





discovered a large number of fiint implements of the Neolithic 
epoch, sciapers, knives, arrow-heads, and the like. AN la 
or near the surface, and were of a more or less deep@ray pak 
some showing clear traces of the action of fire. cl 
resemble the objects found by the anthor at the Neolithic station 
of Trou-an-Loup, Clamart, in 1884-8% Amongst them was a 
small ent of black, xiliceots pottery without any ornamenta- 
tion, and also perfecily aml to the pottery of the Neolithic 
nao eas neig re ood.—The members of the Inter- 
nati erence on estial Phot were present at 
Pile chem ee ene ent in an appro- 
priate ellmg especially on the, importance for 
astronomy of the photographic labours of MM. Henry, of Paris, 
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lst of names, in qase n - 31 0 TRIPLE... i. xo Ln 15 7$ o . e 
Type-Slide of Diatonss from Caapeachy Bey : $0 diferent ieda ~ 8 6 
Archegona and Antheridi of Marchantia polymorpf ... — each r o| WATSONS NEW SCREEN STAND, an immense 
x e ; casy to aroei, perfectly Perfectly ripa Nesant Mi "he Screams ugly 
DOUBLE MAGNIFIERS, Plano-Convex Lenses, for Botanicaland — _ OP Ter, for ptet Screm, 355, @o-foot, gys. 6H; re-teot, 
^ ical work colar Call MR ND CL An Ilustrated Catalogue of Magic Lanterns and Apparatus, 
Classified List of 40,000 First-class Microscoftc Objects, ~ and List of large and varied Stock of Shades, 4 
° pest free on application. E post free on VER tatan. - 


WATSON & SONS’ NEW HISTOLOGICAL MICROSCOPE. 


A thoroughly first-rate Microscope at an ex- 
tremely moderate price. It is mounted ón an 
exc ly firm brass foot, has sliding body for.. 
coarse adjustment, draw-tube, plane and concave 
mirrors, tube fitting of universal size for under- 

e apparatus, with special arrangement for 
isa € illummation, set of diaphragms, with 
ole stop, and is fitted wih” “WATSON & 

ON’S improved form’ of fine adjustment, as 
supplied to their best'instruments, which is per- . 
fectly free from all lateral motion, 














e , , í . 
FREE ON APPLICATION. 
yE , i 


ILLUSTRATED CATALOGUE 


e. ; OF 
Tu c : even when-working with-the highest 
powers, aid pérmits of the greatest 
MICRDSCOPES possible delicacy of adjustment. The 


entire instrument is finished 
in the yery best manner, and: . 
tds unequalled in value at the 
prier 


AND 


APPARATUS. 


sr dx as illustrat 
with “C” e-piece* § an 

I inch first- English ob- 
jectives, giving a.range of. 
amplification from 75 to 700 
diameters, ın mahogany cabi- 
net, price 


£4 15s. od. . 


W. WATSON & SONS, Opticians to B. M; Government, 
313, HIGH HOLBORN, LONDON, .W.C. EstABLISHED 1837.. | 


E 
"Phnted by Kicmaxp Cray Axp So v Olea and ro Bairi did, Corpus Gandon e'Tavmeoat, Noho” and Publis «d by 
MACMILLAM AND Co., at the Ofüce,so and 33, Bedford Street, Covent Gardan. e Taurspar, Novofhber rr, $36. 
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Classified List of 40,000 
First-class Microscopic 
Objects.: $ 
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R. & J. BECK’S 





Stand, with r-in. Object- ^ 
Stand, with r-In. and j-ín. 
Object-glasses ... ... ... 


"Stand, with a Rye-pieces, j-in. 
and țin. Object 
Fine Adjustm is Dia- 
phragm, Double Mirror, in 





GOLD MEDAL, 
International Inventions Exhibition, 1885, 


SEISMOGRAPHS. 


of where some of them have been in nse since 1880, The forms now 
offered contain many improvements in detail, suggested by experience of 


earthquake messcroment In Japan- 


uA, Pr Alfpetrated description and list of prices will be sent on applica- 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT 


Cambridge. 
8. LOUIS’S SERIES OF 


UNMOUNTED OBJECTS FOR THE MICROSCOPE. 


11 Barlas of Diatoms (12 tubes in cach), at 3r. oach series. 
"6 , Various Objects (13,to 36 in each) at az, ditto. 


& LOUIS'S SERIES OF MOUNTED OBJECTS, 


"Orio twelve (s by 1) sidos ip cachgat sr each Series. roth Seres of 


ready. 
w Pages, New Dotalled List, post free for One Stamp. 


Sor Aaxwr: WM, WEST, 15, Horton Lane, Bradford, ' 


NEW NICROSCOPHE, 


“THE STAR.” 


PRICES, — Lue 
flass and 1 Eyepiece’ ..°2 2 0 
330 


BU Full Descriptive Pamphlet sent on 


R. &J. BECK, 68, Cornhill, London, E.C, 
L 


CO,,. 


* 


[PRICE SIXPENCE 





[AI Rigfts are Reserved 





THE BEST MAGIC - 


LANTERN MADE. 





: z im 
with sdlid front, for 1887. Price £4. Vu LM 
This Lantern n ai amy Lime be fitted wilh Limelight A 4 
* o without AHeralien, : 
NEW ILLUS] CATALOGUE OF LANTERNS POST FREM, 34. 


JOHN BROWNING, 63, STRAND, LONDON, W.C. 





TRAVELLER'S . 


ANEROID BAROMETER, with 
Dial, and THERMO F. 






COMPANION.. 


ale, COMPASS, with 
ASS, with Paten 


co. 
R ha and Centigrade 





5 to 


Tjurtratsd Price Lists Posiad Free to all Paris of the World, 
NEGRETTI & ZAMB 
Scomrritc Imsraumenr MAxxRS TO THE Qur, 
. HOLBORN VIADUGT. 
BREANCHIS:—45, SORNEIUL rat REGENT STREET. 


N, and Z.’s Largo 


PALACE. a 
Tsao £g. 
2: rl ngravings, Price 


~ xviii 





ELECTRICAL ENGINEERING. 
CITY AND GUIBDS OF LONDON 
: . INSTITUTE. 


Road, S.W., orat 
PHILIP MAGNUS, Director und Secretary. 


A eee 
DYNAMO-ELECTRIC MACHINERY. 
Course of PRACTICAL DEMONSTRATIONS in the 


NG of the POWER and CIENCY of DYNAMOS and 
MOTORS will be giron Prof AYRTON F RS, at the CENTRAL 
INSTITUTION of the CITY and G d LONDON INSTITUTE, 

on FRIDAY, February 4 ats pu. For 
Exhibition &.W , or at Gresham College, London, E.C. 


PHILIP MAGNUS, Director and Secretary. 





CHEMICAL ENGINEERING, 
. CITY AND GUILDS OF LONDON 
INSTITUTE. 





CITY, AND GUILDS LONDON 
INSTITU Ti 
^ Pro ARMSTRO of Lectures on the 
T Rd of RILROGEN N apd d its COXPOURDS on January 24, 
uer at at tha CENTRAL INSTITUTION, Exhibition 
or at Coll: Loodan E= 
PHI IP AAGNUS, Diretor and Sarees 


VICTORIA UNIVERSITY. 
eppolnt EXTERNAL EXAMINERS in the 


NT 


following 
: 1. Matera Modica end Pharmacy. 
E Maidine 
appointment he Pe three at -he expiration of which the 


Pu eee pe Lac #0: rer parca ely 

© "Manchester, ` e A T. BEFTLEY, MA., Registrar. 
ASTRONOMICAL TELESCOPE FOR 
SALE —6j-lach SüvemlGlem Spocakam TELESCOPE, , Admath 

rea oar ai 


Stand, Wheel and Handles, &c. , complers.— 
No. 612, Karru & Co., ‘Advertising Agents, Edebash 


BRITISH STALK-EYED A goss TA E 





order. mclosed OGANY CABINET of twelve 
largo glared especi made to acit the Wall 

- ented for a Country M Also Ten-Drawer Polmbed Deal 
EIE of Arttuk md Foreign (abont 

Fossils (soc Specimens), Too Fosal coth 

e Fs Specimens and 6o y Bais (roo Specimens, mostly inciosed 
Rectangular | Owner abroad, 

so most or offers —Addrom 


Part we ue miosis Colimection. £60, 
Cottage, a, Wellington Rosd, Bow, London, E. 





ALPHA, 
MORPHOLOGY OF THE CRUSTACEZE. 
The following rarely-obsz-rec ob ecis, stained and mounted 
in balsam without prossure, each :— 
The Curious Zoea of '' Porcelana paatycheleas,' 
Do of ated ee Crab, as pagurus." 
Do MES MUR MS x . 


Mogalope S 
You of Herat Crab, dt pagutm bernhardis.* 
Zoča of Prawn, and kysis Stage of ditto. 


SINEL & CO., JERSEY. 


Complete Catalogue of Specimens for Musea, Leboratory, and Microscope 
* Two Stamps 


[467 


“BROWN. CEMENT. 


Theame of this Cement, admitted to be the best for Aücreso oplcas 
"Work, has been registered, and is now label+d in in White Letters upon a 


Brown Ground 

M ep ame E S by frandulent imita- 
Price 1 bolie, with ful instructions for nae, from most Opticians 
„S Pom free u x. 





EDWARD WARD, z49, Oxford Street, Manchester. [03 


NATURE 


. Acineta Copbaloalphoa 

ceros Notops brach.onus, Brachionns urceolan 
E: flariatiHa, Volvor 

tæla, , ani other Spe-imens 


j 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERMESE IBITIQN to » 
THOMAS BOLTON, 57» NEXWHALL STREET, BIRMINGHAM, 9 
Who Jax: aroak sent to bis Submin 1 tubo, with sketch and 

He also sent ont Argulf& 
Hmotes, Limnias Lumnias ceratophylh, B Moesia p eed 


ako Fea 
(Huxley c d daro ^) Sa gical 


Weekly Announcements will be made In this place of Organisms T. B. is 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Conr irae of Siz Mediha e ef £1 x. 
Tubes for 10s. Od. 


| Y ST K'S - ? - 
OPTICAL LANTERN SLIDES. 


Seven Medala have been warded. 
n addition to 


be thousands of s nieke mh Tre 
of ieee ko., Re and ie Sa yada, oa 
Ceme, and ‘emperance Ti se inae = 


_# 





Ww Yims Pak; Dam City: Englhh and 
Ttahen Lokes; Venice; Algiers; Holland; Barmah 
Norway; the Improved Sipe; and the from Life Models— 


Sold yell the Leading Options in 
them please order. 


YORK & S ON, 
Lancaster Road, Notting Hill, London, W. 


SPECTARE V. OPHTHALMIC 
RREGULARITIES. 


OHNSON posui reeslyed the HIGHEST and 
oniy AWARD grantedfor SPECTACLES in S S LONDON, International 


Exhibition, 186a 
Patronleed by the most exinant Ocullsts and Medical Men 


w. JOHNSON, Optician to the University Hospital, 
188, TOTTENHAM COURT ROAD. 
! Qemarks on Spectacles,” post-free. 


SECOND EDITION, 
QRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 74. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


LLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy Bro, 480 PPa Ilustrated with 1600 Woodcuts. e 
Most Completsand Cheapest List of Apparatus. 


JOHN J. GRIFFIN arD SONS, 22, GARRICK. STREET, 
LONDON, W.C. N 


On the rst of every Month, peice 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonx T. CARRIXGTON,' 


the United Kingdog, through 


87, 





or baneficisl to Farm or are an Notes oo 
thes, &c.; there are Monthly 


eru casiona] LITROGRAFEXD and Cxrouo- 


Nov. 18, 1886] 


NATURE 





Sale bp Auction, 


BRITISH “AND EXOTIC LEPIDOPTERA. 


* 
MR. J. C. STEVENS will Sell by Auction, 


Covent Garden, oa TUESDAY 
the oe Collection o 
late Rey H. of Breads] 


Norenber aa. ar Bal pan King Street, 
2 
wea Lelia fone by 


Bu mare thop ding and 
many rni tera, 

Ofhers ; also rare M fine &c, all named, 

box some 


Onsrisw from 16 tl 4:8e Day peice and Manmg of Sale, and Cata'ogues 











BERKHAMPSTED SCHOOL, HERTS. 
and 


JUST PUBLISHED. 


HANDY. MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
Mexrog, Esq. Itis mounted on card 15 X 13 Inches, and hes every pro- 
«mnent feature of the Moop's surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card, 

IKYALUARLE TO ÁZTROXO VERS. 


Price 35, 6d. Post Free 35. Bd. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 


416, STRAND, W.C, 
i - AND 
E. G WOOD, 


74, CHEAPSIDE, EC. 


Catalogue of Astrqnomical Telescopes, &*c., Post Free. 


ZEISS MICROSCOP STANDS in STOCK 
in handsome Nickel mounted Cabinets. Verified Objectives, ordinary 
and the now Apochromatic, Cist, W. HUME, Opuclay, Lothian 
Street, Edinburgh. 





HOW & CO’S , ° 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.'8 POCKET MICROSCOPE LAMP, 85. 64, 


JAMES HOW & CO, 73, Farrmepom STET, LONDON. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
G ological Collections especially adapted forToaching as mapþllad to Solenca 
and Art Department, and used by all Lecturers and Teachers in 
Great Britain, &c. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single 
ROCK SECTIONS AND ROCK SPECIMENS! 
Tho Largest Variety in 
New Catalogues and Ifsts om application to— 
e 
JAMES R, GREÓORY, 
83, CHARLOTTE STREET, FITZROY VCQUAEN LONDON. 
Established 27 Fearsin Lá5ndon. 


EPPS'S 


GRATEFUL—COMFORTING. 


COCOA 











* — Crown ro, pp soo, ar. 6s. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R S., Professor of Medicine 
in King's College, London. 

J. & 4. CHURCHILL. 


New Book, Just Published, 3r. 64. 


REV. F. G. JENYNS’ BOOK ON BEES: 
Ther History, Habits, and Instincts Tho First Principles of Modern 
ene: Published at the request of the British Bee-Keepers’ 


WELLS GARDNER, DARTON, & CO., Paternoster Buildings, 
BOOKS (Secondhand), Miscellaneous, Re- 


&c —C. HERBERT, and Foreign Bookseller, 319, 
free on recetpg of two stamps 


MINERALOGY AND GEOLOGY. 











CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- |. 


LECTORS: BERyss, TOPAZES, RUTILES ON MATRIX, CELES- 
TINE, Ofars, acl &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF ADIOXITES AND 
NAUTILI. 


New SERIES oF Rocks, MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRYYATE LESSONS AND EVENING CLASSES. 
ı CATALOGUES Qt APPLICATION. 
SAMUEL HENSON, 


277, STRAND “LONDON, 
Oppomte Norfolk Street. 


COLLEC- 


ROCKS, MINERALS, FOSSILS. ° 
Ir". XX. BUTLER, 


Assoy R. S. Mines Lond., M. A. Oxon, L.S. A. Lond., &c., 
Successor to the late R. TALLING, 


180, BROMRTON ROAD, LONDON, S.W. 
uartz, tinted North of England 


minerals; also an o Bets or 
zpecunens of Fossils from the Pelecypoda and of the 
WRIGHT COLLECTION can now be furnished ; Synopsis on SEE 





Bxcellent Copies ot the actual, natural Handwriting, alto 
of Drawings, Music, even of elaborate Sketchos, Pro- 
grammes, Plans (up to Donble-Elephant sim), Shorthand, and 
Type-Writing are casily, Quickly, and choaply produced by the 


AUTOCOPYIST 


fluld Ink, used with ordinary pen and paper: Auto-Circulars resemble 
Sten letters. Used at the Home of Lords, kc. 
AUTOCOPYIST CO., 


73, London Wall, London,and 52, Princess Street, Manchester. 








HOLLOWAYS OINTMENT RES 


For BAD LEGS, BAD BRREASiB, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Nock and Chest, it cures 
BORE THROATS, BRONCHITIS, COUGHS qnd COLDS; and. for 
GOUT, RHEUMATIEM, and all Akin Diseases it is unequglled, 


/ 
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..*  * Cambridge University Press. 


HISTORY of the THEORY of ELASTICITY and of” 


RENGTH of MATERIALS, fror GALILEI to the PRESENT TIME,  Vol.9I. GaMei to Saint-Verant, 
KON By the late I. TODHUNTER, D.Sc, F.R.S. Edited and completed by KARL PXARSON, M.A., FEM of 
Mathematics in Unfrersity College, London. Demy 8vo, 257. 


ali. est donc un livre de bikliotheque que tout savant, tout 
classés, anglys 


résistance des matériaux, devra consulter, Iy trouvera réunis, 


, s'occupant de théorie de 'dasticité ou de 
et discutés tous les travaux auxquels il poarrait 


avoir besoin de se reporter, et dont il Tui serait souvent Seine sinon impossible, d'avoir connaissance autrement." — 4»ales des 


ponis ei chaussées. 


LECTURES on the PHYSIOLOGY of PLANTS, 


S. H. VINES, M.A., D.Sc., Fellow of Christ’s College, Cambridge. With Illustrations. Demy 8vo, 21s. 


-2 


By 





LoNDON: C. J. CLAY AND SONS, é 


^ CAMBRIDGE UNIVERSITY PRESS 


WAREHOUSE, AVE MARIA LANE. 











NEW MICROSCOPIC ATTACHMENT FOR LANTERNS 


(NHWTON'S PATENT) 





O 
Adjustment fæ Focusing, kc Best W t 04s 

^ Che be soen at work by int Prurchazeez at s, Feri Sirei 

For Particulars of Newton'» Patent : and otber 


Sides, Polariscopea, and z 
jection, Optical and terns, seo | 
Apparatus, Four Stamps . Sicvar Mxpar Invx-10xs 


NEWTON & CO., 3, Bleet Street. London, E.C., 


f 
ur Si and ret Arann Cong pel Aram 2 


Full Issiratod Catalegues 6 Samje. 
——*- 


By LIONEL S. BEALE, M.B.¢ F.R.S., 
Professor of Medicine in King's College, Lhd 
OURMORALITY AND THEMORAL QUESTION. 2s, 62. 

.100 FIGURES OF URINARY DEPOSITS. 


RENAL DERANGEMENTS AND CAL- 
ISORDERS, bourn Treatment Now Ready, ss. 


dow TO WORK Nath “He MICROSCOPE. 100 


THE MICROSCOPE IN MEDICINE. 8 Plates, ats. 

BIOPLASM : Introduction to Medicine and Physiology. 6s. 64. 

PROTOPLASM. (New Haile grebarisg.) 

ON LIFE AND ON VITAL A HON. 5 

THE MYSTERY OF LIFE. zd 

LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 64. 

THE “MACHINERY” OF LIFE. 22 

DISEASE GERMS. (Soiled Copies only.) 8s. 64. 
Londoa: J. & A CHURCHILL 








JA NEW AID: TO THE: STUDY OF THE STARS, 


Just Published, 

PHILI PS’ PL'ANISPHERE. 
Meri wa qune Die Sn ee im ee 
- every day, with the tino of Surrise and Sunset. e 
The Stars are clearly printed in white or a dark ground. 
Handsomely and strongly made, with full explanations, Pricn ar —— 
GEORGE PHILIPe& SON, wi Fct Street, Eondon; md 45-57, South 


L. REEVE & COS NEW WORKS. 
NEW AND ORIGINAL RK ON TH BRITISH 
COLEO 
Now ready, Part b a Te 


THE COLEOPTERA OF THE BRITISH 


Paper llhntratod Editicn, with Four 
3s Coloured. 


ISLANDS A tire Account of the F. Genera, and 
Species enous to Great Britain Notes as to 
Localities, Habita Kr. By the Rev W. FOWLER, MA, 
F.L.S and or 


The STRUCTURE and LIFE-HISTORY 


of the COCKROACH (Perisaneia erientahs), An Introduction to 
tbe Study of Insecte ÍT E MAL eer ABIT m the 
Yorkahtre [5 red: and ALF DENNY, Lecture on 
Diology tn the. = College, Sheffield. - With 125 Llustrations. Cloth, 
7t 


L. REEVE & CO., 15, HenrlettstStreet, Covent Garden. 


On tbe 1s of every Mooth. 


JOURNAL OF BOTANY, 
BRITISH AND FORHIGN. 
Edited by Jaxexs arrzxx, Y.L 8, Bntish,Musenm. 


Notices of Books and Memoirs. —Articles In Pom PRA rogas 


Brie an y WEST, TAR & C5. hy Sy rem Gardan, "EC. 
Just Published. - 
JOHN WHELDON'S GEOLOGICAL 


CATALOGUE of upwards of sooo Books and Papers Post free for 
34. Sta mpa, —58, Great Queen Street, Lincoin's-Inn Fields, London. 


"ENSIS 


Matbematical Instrument Marufarturer to. H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Hvery De scription. 
Of the Highest Quality and Finish, at the most Moderate Prices 
TDmstrated Proce List Pos? Free. ` . 


W.F. S. obtained tbe only Madal in the Great Exhibition of 186s for 


Excellence of of Mathematical Insirnments, and the only: 
Gorp Muna in the] Inventions Filigüon 1885 for Mathe 
matical Work. 


` 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.C. 


T MINERALS AND STONE. 
; IMPLEMENTS. 
MR.BRYCE-WRIGHT bogs to coall the attention of his Clients and t] e 
Public to his large Series of 
- MIMERALS AND STONE IMPLEMENTS, 
from which single specimens can bo selocted. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 qywards. 
AJ. B.—Tkess Collections eldwined the Prise Modal, 186a. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


BRYCE- a 
Mineralogist amd ESjert in Frecious Stones, 
*  so4, R GENT STREET, LONDON, W. 
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(6 » 
SUBSCRIPTIONS TO “NATURE” | Astronomical Tel al Telescopes, &c. 
. Yquly cuya 6 ee a Be ES. 28 o 
` RAREN sed ae e ox xs 14 6 C. BAKER, 
Quarter]... . lees 7 6 . 244, HIGH HOLBORN, LONDON, 
To the United States, the Gontinent, &c. :— Bogs to call the attention of Astronomers to his very LARGE STOCK of 
n d SECOND-HAND ASTRONOMICAL TELESCOPES 
xiy T 3o 6 By COOKE, ROSS, DOLLOND, and other Eminent Makers, 
alfyearly ... lens E: 6 
Üutedy. o sx Se x or eas o TRANSIT INSTRUMENTS, kc. 
To India, China, and Japan :— By TROUGHTON AND SIMMS and other Maker, together with several 
E EEIE R 3$ ASTRO-CLOCKS 
Half-yearly ..... le. 16 6 By DENT and gther colebrated Makers. 
@uarterly 4 AEs s 9 poe Ress 8 6 CATALOGUES OF SAME FREE BY POST. 


CHARGES FOR ADVERTISEMENTS. 
Three & ines in Column 2s. 62. 94. per Line per 


d. 
One-Eighth Page, or Quer Column. . . . 2 18 6 
Quarter Page, or Half a Column. ..... II5 O 
Half a Page, op a Column Sra iene: AS ques: CE re 3 50 
WholePage.9. .. . .. 9579 6e O gv is 6 6 0 


Money Orders payable to MACMILLAN & CO. 
e OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Diary of Societies 


LONDON 


THURSDAY, NovzuaEn 18. 
Rova SOCIETY, at amon ed Specific Heats of Minerals. J Joly — 
erh A ndenmiion ae iJ. .— Note ome 
Paper enti a Now Fom o gini NE —On 
Intensity of Light reflected from certain at Dr Perpendicular 
Incidence : Lord Raykugh, Sec RS.—A Theory of Voltaic J. 


Brown 
Lunas Socurry, ayer es Pa 
well Masters —Hecent Ephem Ej Rev. Further 





Contribations to the Flora of Baker.—Suppoeed Pre- 
cedence of Hivas in 
and Colours; 
N. Hartley; 


N 
RE ORI the Roducti of Mde to H 
Salphide * Dr . Divers uut i ca- 
ton of Hydrocyanides of th ea: Dr. Japp and N. H J Miller, 
FRIDAY, NovgusEs 19. 


IwsrrTUTIOX or CrvrL Exc at 7 30 -Diamond-Mining in Parand 
South Brazil: Arthur J Russel, Smd Inst. CE 


MONDAY, Novrusxz n. 
RotAL GroararmcaL SOCIKTT, at 8 o. 


UESDAFY, NOVENEER s 
Insrrrorion Or CrviL Excoixxxzs, i. Doscussicl upon Concrete as 
h the Construction 


ELEGRAPH-L ErxcrRICIAW$S, at 8.— The Pre- 
dogermination of the Characteristics of : Gisbert Kapp —Some 
Experiments on Secondary Cells: Jamas Swinburne. 


LAMP « 


Silico-Carbon Aeldless 
BATTERY 


MICROSCOPIC work. 
Reduced price £43 15s. 


COXETER & SOK, 


1 1-6, Grafton St., Gower8t., 
LONDON, W.C. 














wW OO D'f3 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
ON SALE OR HIRE. 
The '' EUPHANERON LANTERN,” with the W ANGE Lamp, 
Is uffrurpassed for power, portability, and price, £ 
“SPECIAL ATTENTION is called to Tu NE 
offered to Hirers of Sides by Wood's £2 21. Yedriy Subscription, 
and also to the ‘op trabi terms upon sohich Shdes pur- 


chased of E. G. be exchanged. Full particulars 
will be found im Weed’s New List of Shdes and Lanterns. 
Stamp. . 


Pest free for One Stam 


E. G. WOOD, 
74, CHEAPSIDE, LONDON ; AND 


HORNE, THORNTHWAITE, & WOOD, 
; STRAND, LONDO 


J. ORME & C0., 
06, BARBICAN, LONDON, 


MANUFACTURERS 
AND 
IMPORTERS 
or 
Solentific Apparatus 


AND 
CHEMI@ALS. 


BAKER’S 
+ PATENT CALORIMETER, 


A NEW APPARATUS 


For demonstrating to Sclence 
Classes prÜblems in Specific 
Heat: 





For full particulars writs to the 
e SOLE AGENTS— 


J. ORME & CO, 
= 05, Barbican, Londos, E.C. 


Complete Price List of Appagatus and 
Chemicals, 28.6. ` 
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FOURTH EDITION, Revised and Considerably Enlarged, 


i SPECTRUM ANALYSIS. 


SIX LECTURES DELIVER=D IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF TN 


2 BY 
SIR HENRY E. ROSCOE, LL.D. F.R.S. 


Professor of Chemistry in Owens College, Victoria University, Manchester. 
. 


FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND ® 


“ARTHUR SCHUSTER, Ph.D. F.R.S, ~ 


Professcr of Applied Mathematics in Owens College, Victoria University. ? 
With Appendices cnd numerous Illustrations and Plates, Medius: Buo. als. 


NATURE says :—'‘ This js a foarth ed tion of a,well-known book, and the joint authors have evidently Vh ome trouble to ~ 


b t edition up to dete." 
ring pe Le NIS TAE gas tiiat thie DOOR De the’ beat we know both ipi the begmner iin ithe: IBI or sad 
the adanca audit = 
The Sosan ga pni :—" The additional information required to the book abreast of the present level of Edd 
and ascertained fact has for the most part been embodied in a series of appendices attached to each lecture. Equipped 
six plates end apwards of a hundred diagrams, the work is valuable alike to the l reader and to the gystematic stu ent.” 
The Leeds Me; mery says m—'! “here is no need to intimate to students of phyxical science that Roscoe's ‘ Spectrum Analysts,’ 
as it now comes before us, is fully ab-east of the most-recent phases of this rapidly-growing subject, and is not | iret 
of their full confidence than were tae eariizr editions, In this, which is the fourth edition, the lectures have been whe 
and RN entire] y re-written, and no effort has heen spared to bring them up to date in all essential 
erary Werid: mys i—'" ' S Analysis’ may be -ead not only by erts as a work of standard value, but also 
that pornon "ei the thoughtful pub c that cares Vor a locid explanetion of oteo 
tiine, one ofthe most intricate, branches oi physical science." 


MACMILLAN & CO, LONDON. 


the most interesting, though, &t the same 


MINERALS, FOSSILS, ROCKS, MOORE BROTHERS, 
MICROSCOPIG OBJECTS. OSTEOLOGISTS, DISARTICULATORS, ETC, 
RECENT SHELLS, CRUSTACEA, ECHINODERMS, 15, K IVE, TUE BROOK, LIVERPO 
CABINETS, GLASS-CAPPED BOXES, SPECIALITIES. 
GROLOGISTS' HAMMERS, NATURALISTS’ a ert 1 Disarticniated Skeleton of Young Jaguar, each individual 
DREDGES, "c. e Bone retained. 


Complete Section of Cat, coe sido natural, the other disarticnulated. 
—————————— LET, Skull fiy cosescciared, tho Bante movable un Groupe, Jotterod 
THOMAS D. RUSSELL, lhudus Homama, bullam, Cancer, and Scorpio, folly disarticulated ; 
FRIZE MEDALLIST, HEALTH EXHIBITION. TWO COLD MEDALS AWARDED LIVERPOOL EXHIBITION 
78, NEWGATE STREET, LONDON, E.C. Specimens for Sale. i 


é CEEAP WATER SUPPLY FOR MANSIONS, žc, 


BAILEY'S PATENT 
HOT-AIR PUMPING ENGINES. 


Pe No Danger! No Gaal Ne Stami No Holler! No Explosions! No Nuleance of any kind | ttle atten- 
S] ton! No skilled abour "abour! Will barn any kind of fool | Costs leas to work than any other of engine * 


fa» Hotair Pum for work, to of Water up io qoos Gallos iy 
morer m, OD er ferphlew ant Pordedlds fen. 
W. IL BAILEY £ 00, Hroxavisc Exorxxzs, kp. ALsiow Wouxs, SALFORD, MANCHESTER. 











Salt Vrater at " : ; 
wyn Bay Hotel * e 
PRIZE MEDAL) EFLARV E Y & PEAK, [ HEALTH 
AWARDED — [By A bpoinimsnt io the Royal Institution of Great Britain, | EXHIBITION 
. $ SUCCESSORS TO W. LADD & CO., 


BEAK'STREET, REGENT STREET, LONDON, W. 
MANUFACTURERS OF 
LARGE NICOL PRISM POLARISCOPES with latest improvements, bí 
HARVEY.& PEAK’S NEW COMBINATION PLATE INFLUENCE- MACHINE. 
WIMSHURST AND VOSS INDUCTION MACHINES. 
CHLORIDE OF SILVER BATTERIES, DR.,DE LA RUE'S FORMULA. 


. Iiiusirated Catalogue, Revised Edition, per post 8d. 


\ | s. 


Nov. 18, 1886] NATURE. T 3 xiii 





DOUBLE NUMBER. Profusely Illustrated, price 1s., by poet 1s. 34. è . 


* 5 * The English Flustrateo Magazine . 


CHRISTMAS Erud NUMBER 


e. 
Contains E ht "fall Plates, besides numerous other Illustrations, L. ALMA-TADEMA, RA, G. DU *fAURIER, 
J. BUXTON GHT, MISS CLARA MONTALBA, HUGE THOMSON, W. a ISCOMBE GARDNER. 





I. IN A GARDEN. - By A. C. SWINBURNE, VII, LIKE LIKES LIKE. By D. CiigHE MJREAY. 
I. VENICE. H. F. Brown. VIL NOCTURNE. ByG. Du MAURER. 
With Illustrations by Miss CLARA MONTALBA With Illustrations De DON B D Kia 
IX. IN THE HEART y ICK-JONES. 
HL A SIEGE BABY. By J. S. Wms, Author of erui oy liven DAS o 
IV. SURREY MILL-WHERLS. By GRANT ALLEN. Me net Tous ipd PLEASE COPY: ERN 
` With Illustrations by W. BISCOMBE GARDNER. 
ey. XL HOPS AND HOP PICKING. 
THE YOUNG PRINCESS. By GEORGE MEREDITH. - With Illustrations b7 J; Buxrom KNIGHT. 
VI. JACQUETTA (to be comtinwed). By the Author of XII. A SECRET INHERITANCE (continwed). By B. L. 


“John Herring. FAXRJEON. 
MACMILLAN & CO., LONDON. 


MESSRS. MACMILLAN & 00.8 SCIENCE CLASS: BOOKS, 


ASTRONOMY. S POPULAR ASTRONOMY. By Sir G. B. Amy, K4-. Ry, F.R S., late Astfonomer-Royal. 
ASTRONOMY. EL ELEMENTARY LESSONS IN ASTRONOMY. By J. Nonuax ° "Lockfzm, F.R.S. 
PHYSI SIOLOGY- REI ELEMENTARY "LESSONS ‘IN PHYSIOLOGY. By THomys HENRY HUXLEY, F.R.S. 
ANATOMY. (LESSONS IN ELEMENTARY ANATOMY. By Sr. Grorck MivarT, F.R.S. With 


numerous [Instrations. 
CHEMISTRY LESSONS IN ELEMENTARY CHEMISTRY. By Sir Hany E Roscem F.R.S. 
New Halted Whh numeroca Ilustrations, Fcap. Svo. 4f. 64. Probleme adapted to the same, by Profesor THORPE. With Key. 


"OWENS C COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. uy F. Jowzs. 
So HENRY E. ROSCOE, F.R.S. New Edition. With numerous Illustrations. Fcap. byo- 
QUESTION P JONES FEBE RCS A Series of Problems and Exercises in Torana and Organic 
F 
CHEMICAL. RY. EXPERIMENTAL PROOFS OF CHEMICAL .THEORY FOR 


EGINNER 
PHYSICS. ~ LESSONS IN ELEMENTARY PHYSICS, By Professor BaLrouk STEWART, F.R.S. New 


numerous Illustrations. 
ELECTRICITY AND MAGNETISM- ET ""ELECTRICITY AND MAGNETISM. By Professor 
SILVANUS THOMPSON. With numerous IIl 
ELECTRICITY AND MAGNETISM, ABSOLUTE MEASUREMENTS IN.” By Professor 
GRAY, ALA, F.R.S.K. Pott 8vo. 
ELECTRIC LIGHT ARITHMETIC. 1 By R. E. Day, MA. ott 8vo. 2s. 
HEAT AND ELECTRICITY.—A COLLECTION OF fe Orie ON HEAT AND 


TURNER, College, Cambridge. 
UNITS FS AND PHYSICAL CONSTANTS. B By J. D. EVERETT, MA, DCL, F.R.S., ERSE, 
Professor of Natural Philosophy, Queen Second Edition. lobe Bro. 
STEAM. AN ELEMENTARY REATISE ON STEAM. By J. Perry, C. P^ Protessor of Sngineering 


Fcap. bro. 


Impefíal Collogo of Illustrations, Numerical Examples, and Exercises. 
SOUND. ELEMENTARY "LESSONS, ON SOUND. By Dr. W. H. rome With Illustrations 


ELEMENTARY : SCIENCE. —NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
F.CS., F.C.L Globefvo. ss. 64. e 

cHEMIGAL 4 ARITHMETIC. CHEMICAL ARITHMETIC. With 1200 Examples. By the 

NATURAL PHILOSOPHY. * NATURAL PHILOSOPHY FOR BEGINNERS By I. TODHUNTER, 

The Properties of Solid and Fluid Bodies. With Illustrations. Sot BERAPHY. ^ By 

PHYSICAL. "GEOGRAPHY. ELEMENTARY LESSONS IN PHYSICAL GE HY. By 


ARCHIBALD-GEIKIE, F.R.S. With mimerous Illustrations 
FIELD GEOLOGY. OUI GINES OF FIELD D GEOLOGY, By the Lime Author. With numerous 


IIhretrations. Crown Svo. 
GEÉOGKAPHY. CLASS-BOOK, OF GEOGRAPHY. By C. B. Crazxz, M.A., F.G.S., F.R.S. 


AGRICULTURE COELEMENTARY LESSONS - IN THE SCIENCE' OF AGRICULTURAL 
PRACTICE. By Profesor H. TANNER. 
BOTANY. —LESSONS IN ELEMENTARY BOTANY. By Professor OLIVER, F.R.S. New Edition. 
umerous Illustrations. Fcap” Svo. 
GE TOGRAPHY. SHORT L GEOGRAPHY OF THE BRITISH ISLANDS. By J. R. Au and ALICE 
8. GREEN. With Mape. gar fro y. 64. l 
= MACNN & CO., LONDON. E 
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LIGHTNESS—PORTABILITY 


OTOGRE : 


FLEXIBLE PAPER NEGATIVES 


AND 


ROLLER SLIDES FOR MAKING 


24 CONSECUTIVE NEGATIVES. 


x 


FREEDOM from breakage. 





PERMANENT BROMIDE PAPER : 

FOR COPYING PLANS, e 
DRAWINGS, ETC, 

BY ARTIE Ai LIGHT. , a 


THE KASIMAN DRY PLATE ‘AND KIM COMPAS, 


113, SOHO SQUARE, LONDON, W. 
TO'H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e 





THE', 


Al 


BRAND & Co. 'S 


SAUCE. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye." —WORDSWORTH " 
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MUSGRAVE'S THE BEST MAGIC . 


LANTERN MADE. 
NEW PATENT “ULSTER” =>. 


SLOW-COMBUSTION $ STOVES 


THFUL 
3 AND DURABLE 
NO DUST OR SMELL. 


@ULD MEDAL HEALTH 
EXHIBITIO DON, 1884. 


KM, LOM 
SILVER MEDAL. AMSTERDAM, 














e 
DELE RAD FREE. 


BASILY FIXED. 





Catalanes axd Erizmaiss 
with Solid 
: , MUSGRAVE & C0., This Lance cin at any mt hla with Limit glor 
lass si Mon Works e miini A 
Belfast) 97, Mow Bond | «rw IL 


TED ee OF LANTERNS POST FREE, 34. 


aan moe te Hivos | JOHN BROWNING, 08, STRAND, LONDON, W.C.- 


. R &J. BECKS ~ TRAVELLER S. COMPANION, 


NEW MICROSCOPE]: 


“THE STAR.” 


PRICES. - Á s. d. 
Stand, with i-i. Object- __ 
glass and r Eye-plece ... 2 2 0 
Stand, with ris. end dn 











Object-glasses .. 880 
Stand, with 2E ru 
- Fia ii dues Di ANEROID BAROMETE with Altitude COMPASS, with Pateat 
me ia- 
psg, Doable ,in - Dial, and THERMO TER bast F. Contigracd 
QU Wr tue ede 440 o Illustrated Price Lists Pesto Free io all Parts of the 
NT Full Pamphlet sent on NEGRETTI & ZAMB 
a Se pplication t SCIENTIFIC INSTRUMENT AD Pc 
R. ÈJ. BECK, 8, Cornhill, London, E. C. dide Comins 


BRANCHES :—45, ÇORNHILL; REGÉNT STREET. 
GOLD MEDAL, NATAT eines, Price sr. 60? 
Internatioaal Inventions Exhibition, = Telephone No. 6515. d Caaloge, ro En Nogretil, Tandon: 





: “NOTICE. 


‘NATURE 


* Of DECEMBIR 2, containing the 


- INDEX 


VoLUMI XXXIV., will form a DOU3LE NUMBER, 
Price One Shilling. 
OFFICE :—29, BEDFORD STREET, 


UNIVERSITY OF LONDON. 

The following are the Dates at which tho mvreral EXAMINATIONS in 
the UxrvxzsiTY or Loxpem for the year 1887 will - 
MATRICULATION. —Monday, January 10, and Moncay, June 20, 
Bacmrrom or AxT$&.—I Monday, July 18 

e BA, M , October 34 
Mistrz or ‘Axra.—Branch IL, Mcnday, Jone 5: Branch II, Monday, 


STRAND. 











ye 2: Branch 1[I, Monday, June rò; Branch 
+, Monday, Jone 37. 
Doctor or LrrxxATUXX.— Tuesday, ber 5. = 
EXAWMIXATIONS —Tueday, November49. 
Bacmxiox or SCIEXCE.—Intermedumato, M , Juty 1B . 
B.Sc , Monday, Octo = 
Docror or — Within the fret ewenty-ane d:ys of June. 
BACHELOR OF La Jatrmodata,) Mondgr. Jary 3 ; 
Docroz or DAN ee) uer 18. 
'BACEELOR Or MIGNE, i Sclanfic, Monday, January 17, and 


Bacmxrox or SumcEEY.—Inesday, December 6. 
M aasre im SuzGz&r. — Monday, * 
Docrox or Mxnrcore.—M i Dacanber a 
Sunjzcrs xmATIXG TO Pusuic Hearta.—Mcndey, December rs, 
Bacuxrog or Music.—Intermediate, Monday, December ra. 
us, Monday, 19 
Docroz or Mvsic.—I A Monday, 12. 
D Mus, M A 15 

AxT, Ko., or Traca —T y Ie 

The Regulations relating to the above Examinations and Degrees may be 
obtained on Heaton to "The Registrar af the Unirea of London, 


"ARTHUR MILMAN, M A, Registrar 
November 25, 1686. . 


VICTORIA UNIVERSITY. 
The Council are about to appoint EXTERNAL EXAMINERS tn the 


following eci :— 
= 1, Materia Medica and Pharmacy. 
&. Modicine. e 


The appointment wil ke ee threo at the e-piraflon of which the 
Tear ans aoe TEE 
Manchester. A. T BENTLEY, M.A, Registrar. 
ENGINEERING, 

GUILDS OF LONDON 


INSTITUTE. 
‘The Courses of Technical Instruction at the Cantral c LE 
a ME- 


dearous E 
NEERING. PEER 





sent i 





c1TYÁAND 





v Eideocy of the ENGINE. | gw 

or e Exhibition Road, VEM TECUM 

i PHILIP MAGNUS, Diretor and Secretary. 
CITY AND GUILDS OF LONDON 


E : INSTITUTE. 


FINSBURY.TBHBCHNICAL COLL—GE 
The: of SENIOR DEMONSTRATOR in the 
trical and sd Phymcs is Vacart, 


be 
orgarusation of Clam-Work ; must be 
Matbematics-to Advanced DES Work: 
Ate D UNO: e PRINCIPAL of the C- 
ET, FINSBUgRY, E C, to be sent in by December 
PHILIP MAGNUS, Diacor and Secretary. 


LEONARD 
1&B6. 


NATURE 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDALawcrdesd at the FISHERIES EXHIBITIONto e 
THOMAS BOLTON, :% NEWHALL STREET, BIRMINGHAM, o 
Who last week sent to his S Enrycercus 


H Ama Fe dee, ab. end odes dose ies tloy and 
I m pe (Hgxley 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes In Cosris ef Six Hoaths for Subscription of £1 13. 
= er Twelws Tubo for 108. 64. 


Portfolio of Drawings, Eleven Parts, 1s. each. €. 


ST. THOMAS'S HOSPITAL’ 
MEDICAL SCHOOL, e 


ALBERT EIIBANEMENT, LONDON, SE. 
-TWO ENTRANCE SCIENCE SCHOLARSHIPS of 105 Guineas and 





e 


_} 60 rorpoctrraly, to all First-Year Students. will be offered for Compe- 
^| ution n OCTO ER 
Classes are 


EE " E t tho Year for the “PRELIMINARY 
ENTIFIC^ and ATE 





Entries may made to Lectures or to Hoepital specia] 
ts aro made Seana esu re m thair Ssorad or sobseques t 
Years; also for Dental Students, for Quah fied 
and all partcolars may be obtained from the Modtcal Secro- 
tary, Groraz REXDLE. W M. ORD, Dean. 
BEDFORD COLLEGHB, LONDON 
(FOR LADIES), 


8 and ç, YORK PLACE, BAKER STREET, We — ^ 
A PROFESSOR'S SCHOLARSHIP, tenable for Two Terms, will be 
offered to not abeady in the and not more than 18 years 
of ago. Hanes to bò pent B aa ber 1o, and all inquiries 
to ct 


B.SHADWELL, Hon. Sec. 
ZEISS MICROSCOPE STANDS in STOCK 


-observed objects, stained and mounted 


ogalope ditto. 
Young of Hermit Crab, ‘Pagurus 
Zoca of Prawn, and Mysia Stage of ditto. 


SINEL & CO., JERSEY. 
Complete Catalogue of SpecEnans for Museum, Laboratory, and Microscope, 
Two Stamps. [467 


“BROWN CEMENT” 


The name Jf this Cement, admitted to be the best for Microscopical 
Work, bes been registered, and is now labelled in White Letters upon a 


Brown 
Purchasers should see that they are not decelved by fraudulent imjta- 


tions 
Post fres for 11. 32. : 
EDWARD WARD, 249, Oxdord Street, gfanchestei, [503 


ROCKS, MINERALS, FOSSILS. 
X H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
í Successor ts ihe late R. TALLING, 


180, BROMPTON ROAD, LONDON, §.W. 
muU Ga ia ett Are Ptr 

dichroic Ruby, ngo white Sapphire, and other rare interest - 
ES — cu E qu pole idt as 
Wen CoLLECTION can now be furnubed ; 








\ 
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THE LATE DR. GUTHRIE. 


recent Pho B Laraba mpton GUTHRIE can be obtained of 
3% Hh Lattlahampton, price as, by pormission of 


‘The onl 
ower 
Just Published, Price 1s. Paper; 12 6€ Cloth 
The MECHANISM af NATURE: an Essay 


on the Fundamental Princrples of Natural Philosophy. B ALERED 
MIS TADCEY, lato Berkeley Fellow of the Orem Collage, 
chos 


J. E CORNISH, 33, Piccadilly, Manchester. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal In Sootland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedia the 
management of land throughoat the United Kingdom. 





The AGRICULTURIST Is published every Wednesday afternoon !n time 
for the E Malls, and contatus Reporte of all tho I British and 
i dirmi: of the week. 


RIT ERIT 
arona oft Advertismg Farmsto be Let and Estates 
or Sale, 


Advertisers addressing themcelves to Farmera will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 


Price 34. By post 3g. Annual Subscription, payable In advance, 145. 


^ Offices—: h Street, Edinbarglf; an Queen Victorela Street, 
Loodon, E. "HN ne td and MS Qaeda Vi 


‘BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC). 
DIFFERING FROM AMÉTHING ELSE EVER PRODUCED. 


Wo becemes a pleasure when this Ink is used It has been adopted by 
bape Seas a Public Ofcom, an oe Railway Companies throughout 


Mold an almost inr ma full Black. E | Flos easy rom tha Pen re 
Does not corrode S Blotting-paper may applied at 
Weeds ue LE ort iene ie moment of writing. 

doa Shoat, W. Eoviar, Ol h Mesas Barcray & Sons, Farring 
don Strex, W. Epw ge; F. Nawnkay & Sous, Nowgaro 
S$ Street ; dte bo hado ali Suhonen 


BEWLEY & DRAPER (Limited) Dublin. 








Hxcellent Copies ot the“actual, natural Handwriting, also 
of Drawings, Musio, evon of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant sire), Shorthand, and 
Type-Writing aro easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


fuld ink, used with ordinary pen and paper. Ante Coeplarsteasnble 
Lien letters. Used at the House of Lords, &c 


AUTOCOPYIST CO., 
73, London Wall, London,and xs, Princess Street, Manchester. 





SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
G ological Collections especially adapted l ft maniveghaey eid amie to Sclence 
and Art Department, and used by all Lecturers and Teachers [n 
Great Britain, kc. 


New apd Rare Minerals constantly arriving from all parts for selection of 
Single Specimans. 
ROCK SECTIONS AND ROCK SPECIMENS! 
e The Largest Variety In England. 
New Catalogues and onapplication to— 


JAMES R, GREGORY, 


83, CHARLOTTE STREET, FITZROY SQUARE, LONDON 
Established ay Years in London. 





HOLLOWAYS PILLS us 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the Éysteri, in cases of WEAKNESS 
AND DEBILITY, and is unogualled in Female Complefnts, 





YORK'S 
OPTICAL LANTERN SLIDES. 


Seven Medals have been awarded. 


es 
(ae a ee ee Recien, Moral 
o ence, &c the m appreciated 
Comic, and ‘Temperance Tales ilxsirated by 


Norway, tho Ím 


Cache Slipa 
Corky mat bt ing Toaugi and tbe popube Pemperemee Tale 
“ Little Tir." 


Sela by all tke Leading Opticians i in the United Kingdom, through 
twehome@please order. 


YORK & SON, 
87, Lancaster Road, Notting Hill, London, W. 


SPECTACLES V. OPHTHALMIC 
IRREGULARITIES, 





OHNSON, Ophthalmic Tecelred the HIGHEST and 
ont: AWARD granted for SP RCTACLES in LONDON, International 
on, 186a 


Yatodiei by the most cuiua Oanlists and Melia hese 


W. JOHNSON, Ogtician to the University Hospital, 
168 TOTTENHAM COURT ROAD, 
` “ Remarks qn Spectacles,” post-froe. 


vv OO D'£5 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
x KINGDOM. 








ON SALE OR HIRE. : 
The '! EUPHANERON LANTERN,” with the W four-wiok Lamp, 
Is unsurpassed for power, portability, and price, £4 4s. 
SPECIAL ATTENTION ts called to the great advantages 
offered to Hirers of Slides by Wood's £2 as. Yearly Subscription, 
aud also fo the very favourable terms npon e Shades pur- 
chased of E. G. eod be soe oh 
will be found in Weod’s s Nao of S Lanterns. 
E. G. WOOD, 


Post free jor One Stamp. 
* 
74, CHPAPSIDE, LONDON ; AND 
HORNE, THORNTHWAITE, & WOOD, 
416, STRAND, LONDON, 


FRY'S PURE 


CONCENTRATED 


souus.s COCOA 


Prepared by a new and special scientific process 
Securing extreme solubility, and developing 


the finest flavour of the Cocoa 
a 








HOW & COS 
Geologioal Transparencies for the Lantern, 
Descriptive Catalogue on Application. 


WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.'8 POCKET MICROSCOPE LAMP, bs. * 
MICRO-PETROLOGY.—Sections of Pitchstones, Os 
Geb MEI 
stones, &c , price rs. Ge! each. prm i 


JAMES HOW & CO, yẹ FarrwaDox STREET, LOXDOX 


USEFUL BOOKS. 


BEES. AND BEE-EEEPING- Scientific 
te Treatise on 


In Mon 
DICTIONARY OF GARDENIN G. 
of 


of the 
745 Wan, J. Garret tod VoL thy) Pto 
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MAY BE PRCCURED OR DISPOSED OF 
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THE “MACHINERY” OF LIFE. x. 
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HOT BATH IN FIVE MINUTES. 
EWART'S * LIGHTNING” 
Boiling Water in 65 Seconds. GEYSER: 
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* WILLIAM J. VIAN, Secretary. 

INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 


CATALOGUE of HIGH-CLASS 
WAJCHES. 


WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
y free on application to E. DENT 
T Nd and Co., Makers to the Queen, 
61, STRAND, LONDON, W.C., 
or 4, ROYAL EXCHANGE. 
Astronomical Telescopés, &c. 
* e 
C. BAKER, 
244, HIGH HOLBORN, LONDON, 
Bogs to call the attention of Astrooemers to his vary LARGE STOCK of 
SECOND-HAND ASTRONOMICAL TELESCOPES 
By COOKE, ROSS, DOLLOND, and other Eminent Makers. 


ALBO, 
TRANSIT INSTRUMENTS, &c., 
By GROUGHTON AND SIMMS and othar Makers, together with several 


very 
ASTRO-CLOCKS 
By DENT and othar celebrated Makers. 
CATALOGUES OF SAME FREE BY POST. * 


EPPS'S 


GRATEFUL—COMFORTING. 


COCOA . 














* 


/ 












xf ` NATURE [Jou. 25, 1886 
No Boller’ ' It requires.no 
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R. &°J. BECK’S 
NEW MICROSCOPE, 


“THE STAR" 


* PRICES, Á£ ond, 
Stand, with r-in. Object- 
gas and 1 Eye-pieco .. 2 2 0 





Stind, vith 2 Eye pleedn A 

m T eE 
hragm, Double A 

M Cue e ib Dese n 440 


Pamphlet sent on 
A ko es to 


B. à. BECK, 68, Cornhill, London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1883, 


SEISMOGRAPHS. ~~ 


These Instruments form a complete apparatus for automatically registering 
16 motion of the ground during earthquakes. They were originally designed 
g Prof. J. A. Ewing foc the Seismological Observatory of the University 
f Tokio, where some of thom have born in use since 1860, Tho forma now 
fered contain many in dotal, suggested by experience of 
«thquako measurement cantons hips. 


A fully-Hisatrated description and Hst of prices will be sent on applica- 








HE CAMBRIDGE SCIENTIFIC ISDIBUMENI, CO., 
; Cambridge. 


MOORE BROTHERS, 
STEOLOGISTS DISARTICULATORS ETC, 





15, KREMLIN DRIVE, TUE BROOK, LIVERPOO 
SERIAN IES: 
Completely Disarticuleted Skeleton Jaguar, each Anctvidual 


Amnlus Homerus, Palinor®, Cancer; and Soorplo, fally"dimerticnlatet ; 

tered after H UXLET and Rar 

7O GOLD MEDALS AWARDED LIVERPOOL EXHIBITION. 
“Specimens for Sale. 


glasses... ae 8-8 D 


ANEROID BAROMETE 





TIME BEST MAGIC ° 
LAN THRN MADE: 





New Mineral Oil Lantern, 4-fach Com Condensers, Sliding ` 


pound 
Front, Cdtnpound Achromatic Portrait Lens Objective wi 


Rack Ad tand Improved ZAkrw-Wick Lamp in wel- 
vri piam x Wood? Cage, greatly improved, for 1887. Eriga 
2I ; 


Tt Lantern eni dd eny Hnc W filed ih DA i 
wmithent Alteration. 
NEW ILLUSTRATED CATALOGUE OF LANTERNS post Sax, 34. 


JOHN BROWNING,- 683, STRAND, LONDON, W.C. 





TRAVELLER'S COMPANION. 





with Altitude 
THERMO. R inscia 
Price 5 to 
i d ORI PES 


NEGRET: TI- & 2 ZAMBRA 


COMPASS, wish Put 
Dial, and and Cecitigrade Scale. 
World. 


HOLBORN “VIADUCT. 
BzAxCuxs :—45 CO ENT STREET. 
N. and Z's Largo 
Telephone No. 6:83. Te 


TAD Rights are Roserrod ` 7 
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s ENGINEERING. 
CITY AND GUILDS OF LONDON 


° INSTITUTE, 
"rhe Cosi of Technical Inviractloa et the Cercar] Land 


derous 
SRANIORL. "ELECTRIC STRICA, or ics Y: 
compres Lectures 


Ba hibition 
L, ME- 
a CHEMICAL ENG 





Spoctal in the Testing of the Power 
and Efficiency of Pro AYRTON; 


1887, at x pm. Fee for the Course, £x 115 5c. 


CHEMISTRY OF THE ALEALOIDS, &c. 
S., Fil comet mom 


Road, & W., on the Cbemutry of Diss e ae 
Roferenca to Recent Investigations of the Alka] 
Lectures AYE cad 





The will be grveo at 5 pm on MÍO 
DAYS, Foe for sho Ht 1k 
For further parusolars of an of the shove C duris, Sele at eaten 
Road, S.W., or at Gresham Land?n, 
e PRAE MAGNUS rand Secretary. 





UNIVERSITY COLLEGE, LIVERPOOL. 
SHERIDAN MUSPRATTSQCHEMICAL SCHOLARSHIP, 
Of the value of £50 per Annum, tenable fcr Two Years. 
The Examination for this Scholarship will commence oc DECEMBER 9, 
of the Metals and SIE Metili 
Elements of 


be devoted to Candi- 
bo errant ge a University Degree wi farther be required to 
the Examiners in 
) P upecullr Hort and Electricity. 
G Mathematics ; cepocially Algebra up to Binomial Theorem and 
‘he Exemiarloo ie open to afl bet peoference will bo given to Candidates 
tunder twenty-three yoars of age, provided that they come cp to the reqmaite 
Candidates should send their names an cr bebe December 6 to the 
Rxomrmar. ^C 


LECTURE.—On TUE: Becember ^ 
at WILLISS ROOMS, Kin "o fines', by Al ARTHUR 





s Ta Tree tad 








e & CUTHBERT. Subject : Prmcphs of 
*Scence: illustrated by ufromewer (espocelly gho Hrast 
and Demonserat.ons therenf) as it stands to Schnee in 
Enara], and eee y asia BORRA Mr cunas iei 
ea M OI. Un werved Seats, rr. Tiketa an De had al 
the Rooms and the usua! L branes. 

~~ 

JOHN- HAMPDEN or ISAAC NEWTON ? 
at of brains or lack of moral that delays the verdict, 


coureg 

on poi) Ee ee 

W. P. COLLINS, SCIENCE BOOK- 
SELLER.—Secondhand and New and 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPEL BOXES, 
« GEOLOGISTS’ HAMMERS, NATURALISTS’ 
DREDGES, ‘ke. 


THOMAS D. RUSSELL, 


PRIZE WEDALLIST, HEALTH EXHIH'TION 
78, NEWGATE STREET, LONDON, E.C. 


> The DONDER SCHOOLS, 3t HELENS. 
. Required, for a SCTENCE MASTER £1504 200 — 
Address E. J. Sire hA 








LIVING SPECIMENS FOR THE MIGROSCOPE, .. 


GOLD MXDALawardod at the FISHERTES EXHIBITION to 
THOMAS BOLTON, s7, KEWHALL STREET, BIRMINGHAM, e 


Who last week sent Se en ee Monads, 
with sketch and description He also Sent out fo Acineta 
Stephanoceros Hichornii. Conochilus volvox, 
Demnids. Volvox giobatoc, also Hydra, Vortzcella, Crayfish, 
other Specimens for (Huxley and Martin's) 
Wonakly Announcements will ba made in this place of , T. B. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Sts MEM Jør Suter hie af $1 i. 
er Twelos Tubes for vot. Gd. 


‘Portfolio of Drawings, Eleven Parts, rs. oach. 
eo = ———À — 


S. LOUIS'S. SERIES OF. 
UNMOUNTED OBJECTS FOR THE migroscopf, 


zi Seres of Diatoms (ra tubes Ín oach), at gs. esch series. 
46 o Various Objects (rs to 36 in each) at ss. ditto. 


& LOUIS'S SERIES OF MOUNTED OBJECTS. 
43 Serios, twolve (3 by r) alios in gech, at 5s each Gere, roth Series of 
selected Diatoms ready 
35 Pages, Now Detailed List, post free for One Stamp. 
SoLx AGENT: WM. WEST, x5, Horton Lane, Bradfoad, 


MORPHOLOGY OF THE CRUSTACEAJE. 








SINEL & CO, JERSEY. 
Complete Catalogos of Specimens for Mison, Laboratory, and Mleroexge, 


“BROWN CEMENT” 


name of this Camaat, aditu ( ba chs wore for, Mocroscopical 
Wk bab a ad a now belled li White Letters upon a 


Brown Groond. 
Purchasers sbould see that they are not decelved by fraudulent imita- 


Prka in pee boria mi use from Opticians, 


Post free 
EDWARD WARD, 249, Oxford Street, Manchester. 


MINERALS AND STONE 
IMPLEMENTS. 
MR.BRYCE-WRIOHT begs to call the attention of his Clients andthe 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which singla specimens can be selected. 

Elementary Collections of Minerals, Fossils, and Rocks fron £1 upwards, 
N.B.—These Collsctions oktainca the Prise Moda, 156a. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION, 
BRYCE-WRIGHT, 

Mineralogist ana Expert im Frecious Stoner, 9 
*o4, REGENT STREET, LONDON, W. 


MINERALOGY AND «GEOLOGY. 


CHOICE SPECIMEK3 FOR MUsEUMS AND PRIVATE COL- 
LECTORS: Beryis, Topazes, RUTILES on MATRIX, CELES- 
TINE, OPALS, &c., Xc 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLEHED SECTIONS OF AMWMONITES AND 
NAUTILI. 

Rew Senos or Rocks. MICROSCOPIC SLIDES. 
Hammers, Chitelm and Blewo-pipe A 
PRIVATE LES80NS AND EVENING CLASSES. 
CATALOGUES OW ÅPPLICATION. 


SAMUEL HENSON, 


277, STRAND LONDON, 
Opposite Norfolk Street. 
. 2 2 LÀ 








COLLEC- 


S 
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DSSS S 
. v Reap Seven Itnstratto Drawa by 
SIX PRIZE MEDALS M oE, vem um mmu Bari 


rues sia FOR GEOLOGICAL Lese 

hr! especially adapted forTeaching assu. to Bclance 

erem lady tance ^| OW ENS COLLEGE: 
“Wow and Rare Minerals conan arrving from all parts for selection of 


Sings Specimens. 
ROCK SECTIONE AND ROCK SPECIMENS : FOUNDATION "AND GROWTH ; 
The Largest Variety In England. L 
Now Cathloguss and Lists on application to— AND 1T3 e 
“JAMES R. GREGORY, CONNEXION WITH THE 


88, COTE s Yan Imam | VICTORIA UNIVERSITY, 


ROCKS, MINERALS, FOSSILS. ficri 
P. E. B os T Ta E R, By JOSEPH THOMPSON. 


Manch: ; J. E. CORNIS Piccadilly, and St Anne's Square. 
Assoc. R. §, Mines Lond., M.A. Oxon., L.S.A. Lond., &c., sh ae > s 
Successor to the late R. TALLING, EVOLUTION. ? 


180, BROMPTON ROAD, LONDON, 8. W. 


erre in Dee spass entare | THB, SPRINGS OF CONDUCT: 

















prccting, Wehrle Ruby, ike Wine ar Cord Venom, Deb o AN ESSAY IN EVOLUTION. 

Morin pedtmus of Foeil fom tba Pelecy and Gasteropoda of tha 
Uo er m ie Rabat: on appHcation. . e BY E 
Hxcsllent Copies of the actual, natural Handwriting, aho ^ 
MUERE un NEGEMM Ce: PROF. C. LLOYD MORGAN. 
grammes, Plans (@ to Double-Elephant sim), Shorthand, and ^ This ws a thoagh‘fal and axtramelp woll-writtdh [ttle book on psycho- 


Type-Writing aro ceslly, quickly, and cheaply produced by the logy and ethics, regarded from the standpamt of evolution. “—NaToRe. 


AUTOCOPYIST “=== 





and paper. Anto-Cliroulara resemble London: KEGAN PAUL, TRENCH, & CO. 
DI ast prin ions Peo LANE BT. : A ——M—————————————————— 
AUTOCOPYIST CO., '5S NE 
ae wan, AUTOCOPHIET OO. s | L- REEVE & CO^8 NEW WORKS. 
NEW AND ORIGINAL W WORK ON THE BRITISH 

JUST PUBLISHED. Now ready, Pat L a the ee Ilustrated Editicn, with Four 
HANDY MAP OF THE MOON, THE COLEOPTÉRA OF THE BRITISH 
Reproduced by the Platinotype Process from a large Drawing by T. R Bis Taipan to Groat ris ind Tro, Rete to 
MELLOR, Haq ltu mounted on card rs X 13 mohes, and has every pro- EDS &c. By tbe Rev W W. FOWLER, MLA, 
minent feature of the Moon's surface accurately delineated, and zn explana- F.L. Mid sl, Soag! Todda, aod Hauer 

tory lektarpreas is pasted at tho back of tho card. Entomologist s Monthly Magazine. 
The STRUCTURE and LIFE-HISTORY 

re FO ASTRONOT of the COCKROACH (ZeryMeneta erienjaks) An Introductij to 
Price 3s. Gd. Pest Free 3s. 8d. de Siniy of mcs D Éy C NIAT, Broforer ot, Biology 1 un 
—— Lecturer on 
HORNE, THORNTHWAITE, & WOOD, | se ™ Coe Seid Wits e 
OPTICIANS TO THE QUEEN, I. REEVE & CO., s, Henrietta Stroet, Covent Garden. Ee 
416, STRAND, W.C, By LIONEL S. BEALE, M.B., F.R.S., 
AND z Professor of Medicine in King’s College, Londona , 
E. G. WOOD, OUR MORALITY AMD THEMORAL OUES NON aie, 
- | roo FI F DEPOSIT, 

> 74) CHEAPSIDE, EC 10 FICO RES OF AT ARRANGEMENTS AND CAL- 





= CULOU 
Catalogue of PUOI Telescopes, &¢., Post Free. | SLIGHT AILMENTS 


BEREHAMPÉTED SCHOOL, HERTS. | fe x. (ace Wrrh “Hig MICROSCOPE o 
Twenty-eight miles from Enston Good aod Kshixriocs. THEBMICROSCOPE IN MEDICINE. 86 Plate, aus. 


swhnming-beth, workshop, &c. e cer axes BIOPLASM : Introduction Paracas Gs, 6d. 











ccc haatod swimming. 
ORE ON LIFE AND ON VITAL ACTIONS. " 
o ON VITAL A 
New Book; rst Pabiahod, diea THE MYSTERY OF LIFE. 2 
REV. F. G. JENTI BODE. ON BEES: LIFE MERORIES AND RELIGIOUS THOUGHT. 54, 64. 
Their History, Habits, and Instincts. int Principles of THE “MACHINERY” OF LIFE. zs. 
Bee-keeging. Published at the request of the Bridal "Bor Korpan DISEASE GERMS. (Soiled Copies only.) 8. 6a 
GARDNER, DARTON, & CO., Paternoster Buildings. . London: J. & A. CHURCHILL LER 
BOOKS (Secondhand), Miscellaneous, Re posite 
aign Bookseller -| JOHN WHELDON’S GE OGICAL 
TR EC a oC EIDEM wo NODE. J CATALOGUE of upwards of soco Books and iiis Post free for, 
Vete OL Hovis, abd Parchment parchasi. 34. Stampa. —s8, Great Queen Steet, Lincoth’s-Inm Fields, London. . 


- XYxvi 


SAMPSON LOW, MARSTON, 
*' AND CO’S LIST. 


A Charming New Work by the Author of "Marvels of 
e. Animal Life." 
TheIvqry Eing; a Populer Hizory of the Elephant 
AND ITS ALLIES y CHARLES F. HOLDER. 
Vu C Erc, with full-page Tlosratiors, cloth extra, 
[£eady. 
New Work by the Anthor of “In the Lanë of the lion 
sn Son.” 
Stetches of Modern Persian 
Bs C. J. WILLS, M.D. 





Persia aa it is. 

e LIFE AND eae 

Crown Bro, cloth extra, 8s. 
iua H oed 


New Wosk of Mountain Travel by Mrs. MAIN, formerly 
Mre FRED. BURNABY. 
High Life and™Sgvers of Silence. By Mrs 
MAIN, Anthor of “ The High Alpe in Winter" Crown 
S¥o, cloth extra, with Illustrations, 10s. 6a. 
n c ex pesi west 


The Pleasures of a Pigeqn Fancier. By the 
Rev. J®LUCAS. With Illustrations (Three in Colours). 
Crown 8vo, cloth extra, 5s. 

“Your book ts very delightful to me in many ways.” —Jomx RUSKIN. 


Wild Animals Photobraphed and Described. 
Dlustrated with numerous Phototype Plates. being repro- 
du eL Pnotgeuolw ken fom Lie By J. FORTUNE 
NOTT, Major, Active Mibti Swuper-royal 8y0, 
cloth extra, bevelled boards, 35«. [Reaay. 


London: SAMPSON LOW, MARSTON, 


SEARLE, & 
RIVINGTON, 


188, Fleet Stove’, Bc. 
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THE RELIGIOUS TRACT SOCIETY, 


BOOKS FOR EVERYBODY. Please write tp the Secre 
for the "a Ilimurated List of Books for Presantatiqg, and 
Seiected a Books. 


By. Han 
AUSTRALIAN PICTU 
By od Nida WILLOUGHEY,@f tbe JScilewena A 

Tlizsirxcions Sketches, 


AC " 


"E nidich pistes and better: com binesto furndak 
£ Seon’ of thee led cantina = 
THE LEISURE HOUR. Annual Volume for 1886. Contalns 


numerous Ihnstrations by 
oe COE Jor a Trent Pelee ee, Cloth bs. Gat. Gilt Edges ; ros. Ga. 
THE SUNDAY AT HOME. Annual Volume for 1886. The 


Family foe Sabbath Contains $23 pages, with Iius- 
trations In and oro sroce Woot ees ver 
EM book kt y: Cloth; Bs, Ga Ext 

or, 6a. Hall-Calf 


GIRLS OWN ANNUAL The Seventh Yolome of 
usefu eadi. Pro- 
fumly we 3 9r. 6a. with Gilt 
BOY F5 OWN ANNUAL The Eighth Volume of alame or. thie sere 
Oea Paper a of T 
eie Fert MAE, wi macy, llora) and and eod Wagner ood aeara. as 
Hendsomo iar ba - 
THE HANDY ATO RAT STORY. By the Ben J. 
G. WOOD, Aathoc of "Homes Wirhout Be o &o With ax 


Engravings. Smell Quarto, & , Cloth 

sr An excellent book for the: young re sa: qoa NER, 
E Cue 

ERELUDES TO THE REFO ON : From Dawn to 


eet qct. Dru Rer. Canon ENNINOTON; Anthor of 
Deko Ti of. Illustrated. Crown 5vo, ar 6a., Cloth 


THE, REFORMATION IN FRANCE. From it» Dawn to 
the Revocation of the Edict of Nantes. RICHARD HEATH, 
Aether of Einonen Lavicoade a tha Centuries,” Kc 
IIhmwtrated. Bro, m. Cloth Boards. 

OUR PETS AND COMPANIONS = Pictures and Storles 
ilomtrative of Kindness to Animas. By MARY X. MARTIN. Pro : 
famiy Ilustrated Quarto, ee., Clo. 

56, PATERNOSTER ROW, LONDON. 








ont No skilled 





wyn Bay Hotel. . 
A. x 
THE NEW LANTERN MICROSCOPE 


Oxvurproaan oz Execreic Liaut 
(Wright exe Newtext Patent.) 


SILVER WEDAL 


S eet lonz ta aa 


Jnstroment shows « Flea 
of Blow4thy = 


NEWTON «& CO. 


TOR 
Poraumcorr, SFECTEOSCOFT, | FOR BOE Projecrion 
* Pull Hfusiratsd C. Stamps. 
LONDON, 


3, FLERT STREET, 


- CHEAP WATER SUPPLY FOR MANSIONS, &c. e 
BAILEY'S PATENT 


HOT-AIR PUMPING ENGINES. 


i No Danger! No Ges! No Guam! No Boller! No Explosons | No Nuisapce of any dnd! R 
u labour! ‘Will burn any kind of foell Comes less to work r 


s s Hotatr Pump for work, to ty of Water up to Gallons 
Mm cr per rrr desidiae 
W. H. BAILEY & 00, Hoc usse ROI wwe NNI IUE E . 
° . 


Excellence 
GoD Xixpar !n the 
matical Work. 


Bolling Water In 65 Seconds. 


Itte atten- 


than any other of engins. 











Of the Highest Quality and Finish, at tho most Moderate Prices 
5 IDustrated Price List Past Free, 
W.T. sh estas d Sety Modal in tha Graat Bahisi of iia fè 
Mathematical 


of Construction ot 
International 


Instrumenta, ard the only 
Expibution sind Make 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, w.c. 


HOT BATH IN FIVE MINUTES. 
EWART'S *LIGHTNING" 
GEYSER. 
EWART,& BON, 346, Euston Road, London, N.W. 
Agents for PRICE'S © Ches Lwi” Enamel, [9o 
Fest Publizhely froe for Two Stampa, 


NATURAL HISTORY AND SCIEN- 
TIFIC BOOK CIRCULAR, Purses Micron riy iet 








Scsence. —W: WxsyxY 


- 
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i SUBSCRIPTIONS TO “NATURE.” 
L d 
CONCI oss a a a Sere wel Be 28 o 
Half- Fr ao ra céder ecu aire 14 6 
- Quarterly SEA DN US, nue we Blue leer eee Es 7 6 


ns dÊ 

Yearly c6 29 9 3 e Owe we 8 30 6 
Half-yearly ...... een I i 6 

$4 oA eiue tb oa s o 

To India, China, and Japan :— 5 
J. . 

Yearly ow. a Dx EC gery Der RC 3a 6 
Half-yearly . . .. .. ev 16 6 
Quarterly. o r . lees 8 6 


„CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column a». 62. 94. per Line anier: 


d. 

One-Elghth Page, or Quarter Column. ...018 6 
Quarter Page, or Halfa Column. .. ... II5 O 
a Page, or a Column... sssr.’ 350 
Whole Page e N wochen RR Lm TEN ING Te Tenue 6 6 o 


Money Orders payable t8 MACMILLAN & CO. 
OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biary of Societies 


Lowpon 





THERSDAY, Decorum s. 
Socurrr, at 8 —On the Loch Leran Trout: Dr. Francis — 
EA "Ceylon Horbarmm " ocd Linear Flore lanca ”: Dr. 
n —New Species of Brachyonychus from M. : Henry W. 


IL BOGE at 8,— Balot Be Ue Election of Eolo Dianat 
ates: AI. M. P. Muir.—The Action of on Living 
Matter: James Bake, MD. Moridin aud Mario T. R- Thorpe. 
F R.8.,and A J. G 


ai F, Decrwrrr 3. 


MONDAY, Deceuare 6. 
PET oF CuxiucAL IxDUSsTRT, at 8.—On Strontium Hydrate; E. H. 


at 8. — Worship and "l'raditions of the Aborigines of 
North America : S. D. Post. 


RovAL ImsrrruTIONX, at 5 —Goneral Monthly Meeting. 
. TUESDAY, Drowse 7. 


ZOOLOGICAL Ery, at ae hee on the Development and 
Structure of the Ovum zin, the Dipnel : Frank Frank E. Beddard On [he Ans- 
Squaloraja poly- 


tomy snd Squromatie Pos Liass:c Selachian, 
Smith-Woodward.—On Ataviem, a Critical and Analytical 


c Ede Electric Lighthouses of 
and of Tmo: Dr. John Hepkineon, F „RS. 

RovAL HORTICULTURAL Rtg 

WEDNESDAY, DECEMBER B. 
puo TAR Glee amps: their U and Mangfacture : Major 

or at & so 

General C. E. Webber, R.E., C. B. 

THURSDAY, DXCEWBER 9. 
Reva. SOCIETT, at 4 30 * 
MATHEMATICAL Socurry, at 8.—Circular Notes: R. Tucker.—Om the 
Linear Partial Differential Equations satisfied hy Pure Ternary Recipro- 
cents: E. B. Eliot 


rf, at 8. 

FRIDAY, DxcrunER 10. 
ROYAL AsTROMOMICAL SOCIETY, at $. 
SATURDAY, DECEMBER tr. 


Puyatan SOCIETY, AE E On eee of Change of Condition from 
Liquid to tho'Solid State on , and On the Nature of 





ZEISS MICROSCOPE STANDS in STOCK 


in handsome Nickel moun Cahjnets. Verified Objectives, ordinary 
Street, Edinburgh. 


YORK'S . 
OPTICAL LANTERN SLIDES, 


Seven Medals have been awarded: 


rd Islands ; 
Spe; Bowing from Le Models 
o-night, and the popular Temperance Tale, 


Sela by all the Leading Opticians in the Urrited Kingdom, threngh 
takam please order. 


YORK & SON, 
87, Lancaster Road, Notting'Hill, London, W. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYM H, will forward an 
abridged Catalogue of his Collections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
British, FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY,&c,&c,&c. * 


J. ORME & CO., 
05, BARBICAN, LONDON. 


um x 


MANUFACTURERS 


AND 


IMPORTERS 
or 
Sclentifio Apparatus 


AND 


CHEMICALS. 


BAKER’S 
PATENT CALORIMETER, 


A NEW APPARATUS - 


For demonstrafing to Science 
Classes probiema in Speafic 
eat 





Fer full portini bdo, n the 


SOLE AGENTS— 


= 


T 86, Barbican, London, RC. 


Complete Price List of Apparatus and 
Chemicals, 28. 6d. 








EPPS'S- 


$ GRATEFUL—OOMFORTING. e 


COCOA 


. [4 
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PRIZE MĘDAL] “EXT ARVEWY & PEAK, HEALTH 
AWARDED o (By Adpeinte vt to the Royal Institution of Great Britais,] EXHIBITION, 
E * SUCCESSORS TO W. LADD & CO., s e i 
x BEAK STREET, REGENT STREET, LONDON, W., 
x A"ANUFACTURERS OF ° d 


LARGE NICOL PRISM >OLARISCOPES with latest improvements. 

HARVEY & PEAK’S NEW COMBINATION PLATE INFLUENCE-MAGHINE. 
WIMSMURST AND VOSS INDUCTION MACHINES. 

CHLORIDE OF SILVER BATTERIES, D3. DE LA RUE’S FORMULA. 


elilustratzd Cctalogwe, Revised Edition, per post Bd. 





e SECOND EDITION, THE ENTOMOLOGIST'S MONTHLY 
QRIFFIN’S is (LM IM: . E 
y) 94 , occasional Illustrations 
CHEMICAL HANDICRAFT. eem e test Jy porte R Mets PES. 
© — PRICE 4s. yd. POST FREE eus CIE EM iac dene roin! 


CATALOGUE 8R-OHEMIOAL APPARATUS, | emere siting per inem froo, Tho ones con- 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. | voi I. to VI, (strongly bound [n cleth) may be obtained by purchasers of « 

















Demy 8vo, 480 pp., Illustrated with =650 Woodents. the entire set to date, at the increased price of ror. each; tho succeeding 
Most ComPleteand Cheapest List cf dsparsius. Er ioris TOHN YAN san erea a Row. 6 
JOHN J. GRIFFIN amp SONS, nn STREET, [eons kc., should be sent to the Editors atthe above 
LONDON, W dross. 
HOW & CO.’S NORTH BRITISH AGRICULTURIST, 
Hs the chlaf Agricultural Journal In Scotland, cizenlatos extensively 
Geological Trarsparenties for the Lantern, | Landowners, Farmar, Resident Agents, and overs intarstedia th the 
managemen tol land thronghont the ala nee ae 
Descriptive Catalogue on Applicati;a. Tha AGRICULTURIST is published every W afternoon In tim 
WALKER’S SPECIFIC GRAVITY BALANCE FOR ROCKS for the Evening Malls, and coctains Reports of all the pinasi sericea and 
AND MINERALS. Es Markets of the wock. 
HOW & CO/SPOCKET MICROSCOPE LAMP, uad. | ,, Total anno Land Aguniala directed jo tba AGRICUL TURIST 
MICRO-PETROLOGY.—8ections of Pitchstonsa, Obaldians, Grank for Sale. = 
Gabbros, Dolerttes, Basalt, ahy, Teachyion, es, Advertisers addressing themme’ves to Farmors will find tha AGRICUL- 
Andesites, Porphyrites, Rhyoltes, Lavas, Ashes, G-clise, Echists, e- | TURIST a first-class medium "or reaching that Class. 
stones, &c , price ıs Gg cach. Prices4. By post sįd. Annual Subscription, payablo in advance, 147. 
JAMES HOW & CO. T § ; LCcxpox. LOREM: High 8 E d on 
7% Faxnincpox STEET x E iene car dinbareh ; and mg, Quoen tre 
SPECTACLES FV. OPHTHALMIC AN 
IRREGULARITIES. TTC 
EE oa Ophthalmic Optician, received the HIGHEST and HOLLOWAYS OINTMEN ENT. INFALLIBLE 
LBD ARD granted for SP CLES in LONDON, International REMEDY 
ee . For BAD LEG$, SS ee 


Patronised by the most eminent Oculists and Medical 
Mn ULGERS, It effectually rcbbed an the Neck dud Chest, it cures 


W. JOHNSON, Optician to the Uriverziy Hospital | jos. YHROATS, BRONGELTIS, OOUGHS and OOLDS; and for 
, 


88, TOTTENHAM COURT? ROAD. 
. i ‘© Remarks on Spectaclos," post-froe GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


MESSRS. MACMILLAN AND CO’S NEW BOOKS. 
A TEXT-BOOK OF 


PATHOLOGICAL ANATOMY AND PATHOGENESIS. 


» By ERNST ZIBGLER, Professor of Pathological Anatomy in the University of Tubingen. 
ace for English Studeni by DONALD MACALISTAR, M A., MD., B.Sc, F.R C.P., Fellow and Medial 
Lecturer of St. John’s College, Cambridge, Physicien to Addenbrooke’s Hospital, anc University Lecturer in Medicine. With 
numerous Illustietions. PART Ir SPECIAL. ATHOLOGICAL ANATOMY. Sections IX.-XIL 8yo. «42; xn 
[NexP wack, 
Part L.—Geneial Pathological Anatomy. 12» 67. Paral I.—S il Pathological Anatomy. Sections L-VIII. ras. 67. 
Sections IX.-X 


, A TREATISE ON CHEMISTRY. 


By Sir H. E. ROSCOE, F.R S., and C. SCHORLEMMER, F.R.S., 


Professors of Chemistry in the Victoria University, Ovens College, Manchester. is Tlustratons, VOLUME IIL.—ORGANIC 
CHEMISTRY. Part IIL Demy 8vo. [Vert Weak. 
Volumes ® and II.—INORGANIC CHENISTRY Vol. L— The Non-Meta lic nii da "Wit a P8strait of DALTON, Engraved by 
C. H. Jemma, 23s. VoL II. Part L- ienis, 18s. Vol. II. PatII.—Metal. 18x. Vol. ILL Three Parti. Organic 
CHEAUSTRY. Parts I. and II. 21s. each. Part OI. 18s. $^... 


° MACMILLAN & CO., LONDON. 
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“MESSRS. MACMILLAN AND COS ES. 
i TEXT- BOOKS FOR STUDENTS. i ‘ 


NATURAL PHILOSOPHY. 


Appljed Mechanics: an Elementary General 
ctures and Machines AMES 
HPCOTEERILL, PL ox oat of the 


, Associate Member of the 
Associate 


Insntution of N. Member of the Institution of 
Civil aval Arcu Ard Mechanics in the Royal Naval 
College, wich Medium Bvo. 18: 


A Text-Book of the Principles of Physica. 
By ALFRED DANIELL, AA. LL B, D.Sc., F RS E late Lec- 
turer on Phymcrinthe School of Medicine, Edmburgh. With Illuxtra- 
tide, Second Edinon. Revised and Enlarged. Medium 8vo. ars. 


Ihe Kinematics of Machinery. Outlines of 


a Theory ot Mae) B 
and Edd by Prof 
Illustrations edu Bro 


Spectrum Analysis. 
before the Socety of 
ROSCOE. LL D , F.R. 
lege, Victoria Warreniity ' Manch 
cansderably 
F. R.S, PhD, D, 

1CtOT1A ni 
Plates. Modu s PA 
"Electrostatics and Magnetism. Reprints of 
Sk WILLIAM THOMSON, DCL, LLD, F RS., 
PESE ux Cambridge, 


of St. Peters Colleges, ‘and Professor of 
Phulosophy y ip the University of Glasgow. Second Editon, 
ei bs 


° ASTRONOMY, 


Popular Astronomy. S. Ngwcous, LL.D., 


Professor U.S a ch rra Tluarattons and 5 Mapa 
of the Stars, Second Edition, revised. Svo. x8 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com- 


Profesor F. REULEAUX. "Translated 
B. W. KENNEDY, CE. With 450 


ars. 


Lectures delivered in 1868 


Treatise on Inorganic and Organic Ch Sar HENRY 
Er ROSCOE, 3 F.R.S sod Profesor C. SCHO MR, 
ith numerous [lluztranons.  Aledium 8 
AA J. and I] “INORGANIC CHEMISTRY, 
VoL I.—Ihe Non-Metalhc ars. Vol IL Part I—Metals. 


18s Vol II. Part IL— Metals 18s 
Yol IIL—ORGANIC CHEMISTRY. ‘Three Parts. 
The Chem of the Hydrocarbons and therr Derivahves, or 
Chemistry. numerous Ilinstrabonms. Medium 8vo. Parts 
IL, axe each. Part III, 18s. 


Elements pf Chemical Physics. By s 
and 


COMPOUNDS, OR ORGANIC CHEMISTRY. By C SCHOR- 


LEMM E Pa OT USE MET University, 
tho O wans Illustrations. Bvo r4s. 


The Elementa of Thermal Chemistry. By 
M. M, PATTISON MUIR, M A. Y R-S-E, Fellow and Projector of 
Chemistry in Gonville and Carus "Cambridge; Amnsted by 

DAVID MUIR WILSON. 


Bro rar. 


BIOLOGY. 


A Text-Book of Physiology. MICHAEL 


POSTER MD Rage ae Professor of seria bas the Univeesty. 
of Cam th Illustrations. Fourth Edition, ars. 


Elements of “the Comparative J Anatomy of 
Adapted from the German of ROBERT WIE- 


fessor cf Anatomy, and Director of the Institute of 

Homan and ve Anatomy the Univermty of Friebargan- 
Baden. By W NEWTON PARKER, Professor of ART in the 
gawa of South Wales and Monmouthshire. Addl. 
Au Ss hte ee Wh Two Hundred and Seventy 


Wordents Medmm 8vo __ ras. Gd. 
A Treatise on Comparative Embryology. 


BrE: M. ner ALAS BiR S, Folow and Lecturer of Trinity 
College, Cam ith Tustrations. Second Edition, ted 
cho Per Edito Ins vols Svo. Vol L 18s. 


irm 


II sre. 


Elements of GENERA re Anatomy. 
Proferor CARL GEGENBA 


BELL, BA Revised wi 
KESTER, FRS Wihgumengrus Ti 


was Qther Volumes to follow. 
MACMILLAN & CO, LONDON. : 


BIOLOGY—extnwed. e 


A Text-Book of the Physiological @hemjstry 
OF THE ANIMA ANIMAL BODY. Ind 


[el TI tn the prass, 
The Fertilisation of Flowers. By Professor 


HERMANN MÜLLER, Translated and Edited by D'ARCY 

W. THOMPSON, B.A..°Professor of m University 

Dundee. With a Preface CHARLES D WIN, FRS. With 
Their 


numerous Bvo sis 
A Dictionary of Economic Plants. 
History, Products, and Use. By JOHN SMITH, A.LS, &o. 
FO. I4. 
MEDICINE. Ë 
A Text- Book of P acology, Thera- 
RIA ICA. By T. LAUDER BRUN- 
DSc, FRCP, FRS., Asusxant cian and 


ital, Examiner 
Victorm Uni- 
, lato Examiner 


ni Adapted to the’ United States Pharma- 

by CISH WILLIAMS, M.D., Boston, Mass. Second 
E Adapted to the New Britah Phgrmacopéb, 1885, Medium 
vO. ars 


Tables of Materia Medica: a Companion to to 
the Materia Modica Museume By the seme Anthor. th Yllustra. 
tions. New Edition Enlarged. Svo. ros. 6a. 
Text-Book of Pathological Anatomy and 
PATHOGENESIS. By Professor ERNST ZIEGL R of of Tubmgen. 
Students C- 


Translated and Edited for E 

ALISTE MA, MD, poor FRCP, Fellow m Medical 
St John’s iyu uec 

pester eacher of deed Univernty, With numerous 


Illustrations, Mediam 8vo. 
Part L—GENERAL PATHOLOGICAL ANATOMY, ras "ea. 
Pat II —SPECIAL PATHOLOGICAL ANATOMY. Sections 
VIII. ras. 6d, Sections IX.—XII. ras. 64. 


. GEOLOGY. 


L- 


Text-Book of Geology. By ARCHIBALD GEIKIE," 


LL.D., Y.R.&., Director-General of the Geological Survey of Great 
Britain and and ecu of tho Musean of- Pracdeal Geology, 
London, f Profesor of Goalogy. mnd Mineralogy in we 
U: of &c. With numerous Ilastatons. 
Xdition. Fifth Enlarged. Bro. s&s. 

A Treatise on Ore Deposits. By J. ARTHUR 
PHILLIPS, FR 8., V.P.G S., F.CS M Inst C E, Ancien ERrve de 
l'Ecole dos Mints, Pars, Author of '' À Manual of Afetallurgy,” ‘The 


Mining a&i Metallurgy of Gold and Silver,” &o. 
Illustrations. $vo ass. 


POLITICAL ECONOMY. 


The Principles of Political Economy. i 
Professcr, HENRY SIDGWICK, M A, LLD , Knightlaidge 
fessor of Moral P niversity of Cambridge, &c., 
Le a Maboda of Erha vo. 265 


Political Economy. By FRANCIS ALKER, 
MALPI FE Dis Ur ais Money, “ Money In its Relation Wa Trade,” 


MENTAL AND MORAL 
PHILOSOPHY. 


The Methods of Ethics. By Professor HENRY 
SIDGWICK, M A. LL D. Cambridge, &c. Third Edition Svo. rar 


A Supplement to the Second containing all the 
Addinons and ne Alreratiors ie tha Foard Haitian Demy 8yo. 6r, 


Critique of Pure Reason. 


Withenumerous 


aci 
Lonomia Nont; &c 


vols. Bro 
VaL I. HISTORICAL INTRODUCTION, 
N, by F. Max MULLxx. 


Vol II. CRITIQUE PURE REASO 
convenience of students 


* For the aro Dow scii separately. 
Of Prof Max Muller's translation of tbe '* Cntique of Pure Reason,” the 
t's work has for the fir time 


2 NATURE [Dec. 2, 1886 - 


WATSON & SONS NEW. ‘HISTOLOGICAL - : MICROSCOPE. . 


- A thoroughly first-rate Microscope at an er- o 
tremely moderate price." It^ hag mounted on an 
exceed y-firm a oes -sliding body for 
justraent, dra’ ie plane and concave 
irae tubs Arting of universal size for under- 
















FREE OM APPLICATION. 





s ap with special ent, x 
oblique illumination, set of daph is T 
pin-hole stop, and is fitted wi ATSON & 


SON'S improved form of fine adjustment, as 
`~ supplied to their best instruments, which is per- 
. fecdy free from all lateral motion, 
. even when working with the highest 

powers, and permits of the gyeatest — 


ILLUSTRATED CATALOGUE | 


or 


MICROSCOPES 


APPARATUS. 


price. 


Classified Li8t of 40,000 NES 
First-clags Microscopic - 


Pc ob- ' 


jectives, giving & range of 
amplificatign from 75 to 700 


ORS: Te M diameters, in mdhogunycub 
d * j "C net, prce 
Hr Denn EN £4 16s. Od. 


W. WATSON; & SONS, Opticians to "HL M, Government, 
318, HIGH. HOLBORN, LONDON, W.C. ` ESTABLISHED 1837. 


THE GEBHARDT” PATENT DRAWING- BOARD. 


vbi using tha did kinda. 








The introcuction of our Patent S Supports, for Drawing or 
Artists’ Barda, des for a long-felt want More Students 
have axpefenaod great difficulty, at some time or other, in 


` The Boards are made of the best Dry Timber, " 
and the Suppor-s of the best Mallealjle Iron. 





et 











Clamped : Sima, 16 - ra incoas, as. 94. ; s» X 17 inches, sr 40 X 27 3 
,; SETTLE, EU SS Eine: ° 
Uc it. Rid 
FOR IRT 
mpo i Ra 
Aage SES wr 
; Hz #8 uiia 
b |o ub I 
G NIRAS 
APO: S Heat 2 
| z. ORR ENS =. 
pd as E dE Rig 
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Pristod by Ricnarb Chay awp Sons, at and 8, Broad Street Hill, Queen Victoria Street, in the af Londan 
HACHILLAN AMD Co., at the Ofico, 29 abd so, Batted Street, [gue si ie lace! elis 1885. 





WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“To the solid ground M 


Of Nature trusts the mind whick builds fer oye.” — WORDSWORTH 
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MUSGRAVE'S 


NEW PATENT "ULSTER" 


SLOW. ‘COMBUSTION N STOVES 


HEALTHFUL 

. AND DURABLE 

NO DUST OR SMELL 
QULD MEDAL, HEALTH __ 

EXHIBITION, LONDON, 1884. 

SILVER MEDAL, 4 AMSTERDAM, 
DELIVERED FREE. 
EASILY FIXED. 

Catalagues and Estimates 

Sree from 


„a MUSGRAVE 00., 








. R. & J. BECK'S 
NEW MICROSCOPE; 


. THE “STAR.” 


` PRICES, 


i ca 3 Stand, with r-in. Object- 
if y glass and 1 Eyepiece ... 
7 





Ls. d, 


22.0 


Stand, Pu. M Eu. "PETS 
NU Object-glasses .. 8 8 0 


R.&J. BECK, 68, Cornhill, London, EC. 


GOLD MEDAL, 
International fnventfons Exhibition, 1885, © 





THE BEST MAGIC 
LANTERN MADE. 





Sex Midst Ot unten, 4 mck Compocul Gaule Sl 

‘Front, Compound Achromatic Portrait Lens Objective with 

ers ad ent, and Improved 7Are-Wick Lamp in well- 
Wood Case, greatly improved, for 1887. Price 

pose ee 6d. œ 

This Lantern catt al guy time n eet CUM TANINE 

KEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3d 


: JOHN- BROWNING, 68, STRAND; LONDON, W.C. 


TRAVELLER’ 5 COMPANION, 








ANEROID BAROMETER, with a NS aUe Patent 


- Diah end THERMO 
Pari 
nbscus Price Tirts ecd Fra ilL Dere giki Word 


NEGRETTI & ZAMBRA, 


Scraewtriric INSTRUMENT MAKER TO THE Q 


HOLBORN VIADUCS. " 





BRANCHES :—45, COND: REGENT STREET 
` " the CRYSTAL PALACE. ix 
N, and Z.'s Large karate ( » T800 Price ss. és. 
Telephone No. 6583. T Address: Negretti, Landaa, 
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. "CHRISTMAS LECTURES, 
RQYAL INSTITUTION CF GREAT 
" . BRITAIN, 


ALBEMARLE STREET. PICCADILLY, W. 


Prof. DEWAR, MA, FR S, will delives'a Cours ot Six Lectures 
ted to a Juvenile Au ns “The Chemucry cf Ligh and Photo- 
y"t Experimental I{lustrabons), on TUESDAY, 

1586, at 3 o' ; to be conünued on December 30, and 


s, 2 
Gon Ganea edes qae: niteen, unen); w all tbe Courses in 
the Season, Gurnems. Tickets may nor be ob-nmntd at the Institution, 
CHEMISTRY OF THE ALKALOIDS, ETC. 
CITY AND GUIL9S OF LONDON 


-° INSTITUTE. 

Prof ARMSTRONG, F R 8., will commence a Course af about Twenty 
Lectures on Janvary s7, 1887, at the CENTRAL INSTITUTION, Exhi- 
bidon Road, S W , cn the CHEMISTRY of NITROGEN and in COM. 
POUNDS, wth S Reference to Recent Inreatigerions of the 
ALKALOIDS, ALBUMENOIDS, & The Lacures xil be gren at 

pm on MONDAYS and WEDNESDAYS Fes for the Couro, EE zr 

further, Instution, Echibtoon A 


on, ELC 
HILIP MAGNUS, Director ond Secretary 


The NEW ATHENZEUM CLUB (Scien- 
boi , and Socal) hes VACANCIES for a number of 
ADDITIONAL MEMBERS without Entrance Fes.— 2 1culars, with 
List of Vico- Plosidents and Commit will be farwarded on application 
to the SzcukTR xv, 26, Suffolk Street, Mal 


rme 
BOOKS® (Secondhand), Miscellanecus, Re- 
&c —C. HERBERT and Foreign Bcokseller, 319, 
froe 5n recerpt cf two stamps. 
Parchments puchased 
CHEMICAL ENGINEERING, 
CITY AND GUILDS OF LONDON 
° INSTITUTE. 
for Manufactura, and others, 
tha danol Bol ARMSTRONG POD PRO S ies 
London, 


For pardela y at the CE INSTITUTION, Exhibition 
Road, SW, uM College, EQ : 
PHILIP MAGNUS, Drector and Secretary. 


ST. THOMAS'S HOSPITAL 


MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S E, 
Ae ENTRANCE SCIENCE SCHOLARSHIPS of ra Guineas and 
Aia OCTO ER S to irxt-Year Students offered for Compe- 


S Cases are hel throughout the Year far tha “PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M B” Exxniustifns of the 














are made for Studen 


n 
Yous; also for Dental Students, an a 
return and all particnlars may bo Sbealned foz? de Medcal Secre- 
tary, . Gxoxox RaxpLx W 1. OFD, Dean. 








"rm COLLINS, SCIENCE BOOK- 
fe two Stamps. Lien aud Parcela of Boke oem ru 


taken in —157, Great Portland 5 Ox'ard S 
wt . treat, Oy treet, 


ZRISS MICROSCOPE STANDSin STOCK 


in handsome NI mounted Cabinets  Venfic? Ob ordmary 
Lis, W. HUME, Optician’ dapthian 








MOORE BROTHERS wil be pleesed to 
¢ show thelr collection of Skulls, Skeletons, Crus acea, end 
Models to any Biologists er others Interested, who may be 
visiting Liverpool, if they will kindly notify date and tme 
of intended visit to the Laboratoiy, 14, Gardner Load, Tue 


Fyook. i 
MOORE BROTHERS, 


„OSTEOLOGISTS AND DISARTICULATORS, 
* 15, KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
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LIVING SPECIMENS FOR THE MIGROSGOPE. 


GOLD MEDALawarded atthe FISHERIES IBITIpNto ® 
THOMAS BOLTON, s7, NEWHALL STREET, BIRMINGHAM 


Who lest weok sent to his Sabacribers Stephanocardf Eyghornd, with draw ing 
and d He alsc sen: out i ulatz, Flosculara 
Itninz A rachionus urceolarts, 
Eurocercus aioe. Sida qaralma, lus folacsas, rpm 
Desmids, Volvor globator ; also Hydra, vela, Verte Sis tend 
Weekly Announcements ml) 5e made In thia ehe, odis dba B. 


Specimen Tube, One Shilling, post free. 


Tiveniy-s2x Tubes in Coac of Six Months for Subscription af £1 is 
or Twelve Tubes for 101. Sal. 


Portfollo of Drawings, Eleven Parts, rs each. 
S. LOUIS'S SERIES OF ,* 


UNMOUNTED OBJECTS FOR THE MICROSCOPR, 


11 Serles of Diatona (12 tubes in each), at 3s. each orles. 
46 RA Varicus Obfecta (12 to 36 In each) at ss. ditto, 


S. LOUIS'S SERIES OF MOUNTED OBJECTS. 
Series, twelve ) aides in each, at 55 each Serios. roth Series of 
ME Bori ASA , m 
36 Pages, Kew Datalled List, post fres for One Stamp. 
Sarr AGENT: WM. WEST, 15, Horton Lane, Bradford, 


MORPHOLOGY OF THE CRUSTACEAE. 











f Edible Crab, “Cancer pagurus.” 
Do rset Cae ‘t Carcinus manaa. d * 
Crab, bernhardus.” 
Zooa of Prawn, and Alysis Stagoof ditto. 
SINEL & CO., JERSEY. 


Completo Catalogue of Spec-rena for Mueeum, Laboratory, and Microscope, 
Two Stamps I461 


"BROWN CEMENT.” 


. 
The name of this Cement, admitted to be tha bee for 
Work, hw been registered, and is now labelled im White Letters upon a 
Brown Ground. 


Purchasers should see that they are not decered by frandulent imita- 


orm 
Frice ts per with full Instructions for use, from moat Opticians, 


Post free for 1s sw. from 
EDWARD WAED, 245, Oxford Street, Manchestor. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE Col- 
LECTORS ı BERYLS, ToPArgg, RUTILES ON MATRIX, CELES- 
TIKE, QPALS, &c., &c. 

RARE MINERALS FOR SCIEXTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very Fink POLISHED SECTIONS OF AMAONTTES AND 
NAUTILI.* 

New SERES or Rocxa. Microscopic SLIDES. 
Hammers, Chiscis, and Blowpipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGCES OM ÁPPFLICATIOX. 


SAMUEL HENSON, 


277, STRAND LONDAN, 
Opposite Norfalk Street. 








ROCKS, MINERALS, FOSSILS. 
E". XA. BUTLER, 


Assoc. R. S. Mines Lond., MLA. Oron., L.S. A. Lond, &e., 
Successor ta the late R. TALLING, o 
*. 

180, BROMPTON ROAD, LONDON, S.W. 

Jer Reon ~—A serees of Yaleorcic and Mesorolc Foruls from 
a -known collection, Ii fpe preservation; also a varied asortiment 
of ed FORAMIXIFEZA, cod of new or little known Corrush and High 
land Rocks, Mmeral Liste shorily ready. 


. bd s * 


V pe 9, 1888] 
Male bp Auction. 


erripty Ter: imine ee dor MEDICAL 


- STRUMENTS 
MR. J. C. SNEVENS will § Sell by Auction, 
at his Great Rods, 38, Street, Covent 5 on on FRIDAY, 





NEXT, December ro, at eat 12 o'clock precisely, wi thout reserve, 
the aod Medical Instruments ea wig ore € 
Property . 
TT Esx., M D, President and Vice- 
tho Quakatt Member of the Council of 
the | Microscopical S 


ciety, 
On view the Day prior from zo tll 5, spd Mornlog of Sale, and Cata'ogues 








SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 


Slog 
ROCK SECTIONS AND ROCK SPECIMENS: 
Tho Largest Variety in England. 
ow Catalogues and Lists on application to— 
JAMES R, GREGORY, 


83, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Established «y Yoarsin London 


“BERKHAMPSTED SCHOOL, HERTS. 





ee mles fron Eason Good Scholarahipe and Exhibitions, 
heated mrimmmng-bath, workshop, kc. £52 per annum, — 


JUST PUBLISHED. 


HANDY MAP OF THE MOON, 


Reproduced by the Platinotype Process from a large Drawing by T. R- 
MxrLom, Esq. It ls mounted on card 15 X 13 inches, and has every pro- 





minent feature of the Moon’s accurately definsated, ani an explana- 
tory letterpress 13 pasted at the of the card, 
IXYALUABLE TO ÁSTROXOAXAS. 
Price 31. 6d. Pest Free 35. 84. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, - 
STRAND, W.C, 
AND 
E. G. WOOD, 
CHEAP SIDE, E.C. 


416, 


74, 
Catalogue of Astronomical Telescopes, &*c., Post Free. 
L. REEVE & CO^S NEW WORKS. 

NEW AND ORIGINAL WORK ON THE BRITISH 

. COLEOPTERA 
Now ready, Part IL of the i e te Eph anb Euer 
THE COLEOPTERA OF THE BRITISH 

Genera, 





e ISLANDS. A Descriptive Account the Fi 
Localities, e the Rer. w. W. YO UN A 
F.L.S , Secretary to the of London, and Editor 
(for the s Monthly M. 

The STRU£TURE and LIFE-HISTORY 
of the Períédaneia orfentalis). An to 
the Study of Insects By E CEAT, Erkam ot Bly is do 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


.EPPS’S 


GRATEFUL.—eOMFORTING. 


COCOA. 


NATURE 


neben ie Cres ppiled to Solenco 








Sid xlii 


FISCHER OF JENÀ PUBLICATIONS. 


DR OSCAR HERTWIG, 


LEHRBUCH DER ° 
ENTWICKLUNGSGESCHICHTE DES 
MENSCHEN 
UND DER WIRBELTHIERE. 

Part I., 28 Wood Engravings and a Plates, 41. 6d 


€ — — 

DR. PHILIPP STOEHR. 
LEHRBUCH DER HISTOLOGIE UND 
DER MIKROSKOPISCHEN ANATOMIE 

DES MENSCHEN, œ 


mit Einschluss 
MIKROSKOPISCT TECHNIK. 


" 199 Wood Engravings. 72. ; Cloth, 8s. 





DR. ROBERT WIEDERSHEIM, 
MERE des as Frefbarg i Br. d regn 
LEHRBUCH DER VERGLEICHENDEN 


ANATOMIE DER WIRBELTHIERE 


AUF GRUNDLAGE DER ENTWICKLUNGSGESCHICHTE 
BEARBEITET. 


Second Improved and Edition, 6. Wood Engravings. 
sei Bound er. 


ZOOLOGISCHE JAHRBÜCHER. 


ZEITSCHRIFT FÜR SYSTEMATIK, GEOGRAPHIE UND 
BIOLOGIE DER T RE 


Hoaravagegeben von 
DR. J. W. SPENGEL, 
in Bremen. 


Vol II., Part L, 14 Wood Engravings and 7 Plates, os 
Cowrewrs.—Ludwig, Die von G. Chuerchia auf der fahrt der Xgl Ital 


Corvetto Vetter Pisani —Kennel, Uober cinige 

utegel tropischen America, —Sohaefí, Ueber Lagomys -rutilus 
Serartaodi.— Ueber den bel den Dinofiagellaten. 
—Lendenfeld, 8 -Coelenteraten Australlens.— Boss, Klelnere car- 
cinologtsche exlungen — Langkavel, Tigerpferde.— Guldberg, Zor 
Bhologne der 





In September was completed, 
ZOOLOGISCHE JAHRBÜCHER. 
ZEITSCHRIFT FÜR SYTEMA’ GEOGRAPHIE UND e 

BIOLOGIE DER THIERE 

Heravagegeben von 

Dr. J X SPENGEI, 

in Bremen. 


Vol L, 89 Wood Engravingià and ro Plates, 31s. 
CoxrExrs —Hartianb, Beitrage mr Kenntnis der Mapatus Arten. — 


Spinnenfaune Madegeskars Miller, 
Sudamerikanische Nymphalldenranpen —Hoffer, Zur Biologie der Mutilla 
europaea L —Lecbe, Über amigo sidbrasilentsche Hosperomys-Arten.— 
Langkkrol, Die Verbreitung der Luchse , e 

unii de 
WILLEAMS & NORGATE, 1 nid Coven 
Garden, 


London ; and 20, South treet, Edinburgh, 
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.BCOKS PUBLISHED BY SONNENSCHEIN AND CO. 


HAN -BOOK OF BRITISH FUNGI. By 


aoe HAY, F.RGS. With about woo Plates and Figures 
(Yer? weeh, 


FLOWERS AND FLOWER-LORE. By 
Rev. BILBERIC FRIEND, F.LS. Second Editon, Demy Bvo, 


~ e EE It ioma treasury 
of curious and oet-of-che-way flower ' learning." senting io werk @ 
an important and exhenstive one, and occuplas a distinc: of im own."— 


Tunes. 


THE WANDERINGS*of PLANTS AND 
ANIMALS. Prof VICTOR t TaN. Ldimd by J. SruruüEM 
STALLYARA SE. Svo, doth, rós 


Set ee tes work an bo kneginod. . > 4 profasion of learning 


chr os ies Bagg baat whe pee 
Bs, sumba fe bs bose ie shea Ta m jo 
body of aru and a collection 


THE DYNAMO: How Mače, and How 
USED; ByS R. BOITONE. Numerous Cus Crown Ero, cloth, 
moe" Formal ap Scenes. ciem fr ty mangiacture of mal) dyza- 


Erom the COLLECTOR'S XP. " 


vo, cloth boards, ıs each. 
ENGLISH "COINS AND' T KENS.” By . 


m, ESA Whh « Cha Greek "Coins, 
BARCLAYS HEAD (Brit. Mus. = is 
„BARCLAY Y MEAD (i Mea Somat "Nesia and 


Queries. 
nes capital volume which no collector should be witbout."-—Clasgew 


CRUSTACEANS AND SPIDERS» ByF. 
A.A. SKUSER. I ort pablirhad. 
With zoo Woodruts and so Diagrama, óe. 
LIFE-HISTORIES of PLANTS. With an 
Introdoeearr ectioo co the Compararive Study of Plants and Animal 
6vo, Emp cloth, with Coloured Flowered Chart of Europe, pp. alviil 8-356 
THE NATURALIST'S DIARY: A "Day -æ 


BOOK OF METEOROLOGY, PHENOLOGY Ae reeks 
eee Arranged and Edited ty CHAS. ROBE F. Rea, 


“i delghrib! device Will make cvery man his own White of Sah 
"The ' etude eri, ' does infinite credit to the industry and zeal of 


Mr. pina Aad anot Dal provea boon to all loyers of a atore "— A oraemy. 


TEXT- NOOR OF OF PRACTICAL BOTANY: 
foc Students. Edited from the work of Prof. W. STRAS- 
BURGER, by Prof, W. Hninocsz, M ee Ne. ee 
Birmingham. Ilhustrated by a large number of New Woodcuts 


*SWAN SONNENSCHEIN, LOWREY, & CO., PATERNOSTER SQUARE 


MEW MICROSCOPIG ATTAGHMERT FOR LARTERNS THE RELIGIOUS TRACT SOCIETY. 


(NEWTON'S PATENT, 





Rack Adjustment for Focusing, & Best W 


orkmanahip 
Can be saen at work by Purcharersa? 2, Siart Sire 
For Particulars of Newton's Patent Lazteraw, and otber 
Sides, Polaritcopes, and for Screen Pro- 
fection, Optical and terza, see of Projection 
Appargios, Four Stamps Suva Mapa N, 188x. 


NEWTON & CO., 3, Fleet Btreet, Lordon, E.C., 








t Manufacturer to H. M. Goverment, Condi of 
and Art Department, Adrikalte, &c. 


Of the Highest Quality and Finish, at the mast Moderate Prices eo 
ITustrutod Price List Pest Fras. 


ncs of Oatmeal Ob Mathematical a md Go tate 
Excellen: f Construction Instromenta, an 
Goo Mun In tha lnterntboel Lavections Heston ity x Maske 


Address :—GREAT TURNSTILE, “HOLBORN, LCNDON, W.C. 


HOT BATH IN FIVE MINUTES. 
EWART'S '* LIGHTNING" è 
Bolling Water in 6« Secomds. GEYSER. 


EWART & 80N, 340, Euston Road, London; N.W: 
z Armis for PRICE'S “Chas Lui " Ename. I«99 





BOOEY: FOR EVERYBODY. Please write to the Secretaries 
's Illustrated List of Books for Peuenitod nad the 
Stoca ani Liat of Books 

cr ass. in Morocco, © 


AUSTRALIAN N PICTURES.” Drawn with Pen and Pencil. 
By HOWARD WILLOUGHBY, of the edipi A Witha 
Mp and Illustrations fom Phoe 


numarous Ihistrations ry eer pf ede eg 
trated. Dé ora Peor Prive 34 Cloth; 8s. 6d ri Ragen ee. 


Half-Calf 
_THE SUNDAY AT HOME. Annual Volume for 1886. The 


Family 
trations in 


Edges ; ros row. 6a. Half-CaM. 
GIRLS "OWN ANNUAL The Seventh Volume of the 


Girts Gwa Pager. 8 interssting and ceefil reading. Pro- 
a ee 2 PRO S Hanes Geen 9r. Gs. th Git 
Oa. Ha Morocco, 


so PIS Marbei pra 
OY’ OWN ANNUAL, due Egh Volume of the Bey’s 
uem $32 aay n 


H HISTORY Y SERIES. 
PRELUDES TO THE REFORMATION: From Dawn to 


in. oropa: Rev. Canon uu PENNINGTON, Anthor of 
The Ti “life,” ee. Bro, ag 6a, Cloth 
THE RE REFORMATION IN FRANCE. Tom its Dawn to 
the Revocation of the Edler of Nantes. RICHARD HEATH, 
_ Author e ERE Landmarks in the Centuries,” üc. 
llhrxtrated Crown bro, as. 68. , Cloth Boards. 
36, PATERNOSTER ROW, LONDON. . 


SCIENTIFIC ILLUSTRATIONS & SYMBOLS: 
MORAL TRUTHS MIRRORED IN SCIENTIFIC PACTS. 
By a BARRISTER of the HONOURABLE SOCIETY of the 

INNER TEMPLE. e 
Thick crown &ro, des Rares 64. Szcowp Enrriox. 
The Literary Warid. 
Eus PUE m Te pron bg du con presentador of itith To ka ilerrating 
R.D. "Dickinson, 89, Farringdon Street, London. 
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SUBSCRIPTIONS TO “NATURE.” BEST BLACK INK KNOWN: 
e Wet cosas cu LI UIS SO 18:5 DRAPER'S INK (DICHROIC). ' 
HaMyeely ..*........... 14 6 _DEYERING FROM ANYTHING ELSE EVER PRODUCED. 
© Quatey...4............ 7° 6 hocerses a pleasare when this Ink fs used. It has been adopted by 
To the United Suited phe Continent, &c.:— | the Banke Publie eren] xod Railway Companies throughout 
toc; It writes almost stent fall Black. Lows esty om the fon Y 
Hegel 111111011118 6000 | Pai oun mi milati Biot omi eig Su t 
tue or ee $5 Can be obtained in ces. Baxctay & Some, Farring- 


e 
a 
AAA 


GHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. . 94. per Line aen 


d. 

One-Eighth Page, or Quarter Column. . . .0 18 6 
er Page, or Half a Column. ..... IIS 0. 

a Page, ora Column. . . . . . . . . E 5 0 
Whole Pago. 8..... bk m dee 6 o 


Money Orders payable to MACMILLAN & CO. 
e OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


Biaryp of Societies 
® | oxpox 


THURSDAY, Dxcrubxx 
, at 4.90,—Nots toa on 
of the Honey-Boe : 





on and Song-Makers Austral lan 
F G.S.— Music of the Australian Aborigines, G. W. 
. —On the Aborigines of Western Australia : R. H. 
IxsrrrUTIOX Or Crvr. Exgpreens,. at 8. 

WEDNESDAY, HAE e I 


Reva. MrrtosotoGicat, IER at Ma 


T i sue. MA A eden of cru Pole of Langley’ 
Rescarches eat: Prot, S A. EM B Ge Accont of 
Hurricane of March Es: ore ihe T Islands: R. L. Holmas.— 
Renka eCa tonia mia sheep ira: 
1 :W. 20. lus 
GroLocicaL 


SocixTr, 
otber NDA - Nomranliras : Prof T. Pier des Oh the 
of Gruen Puce, Agnus 
Beith Woodward. On a Molar of a pice Eus fom Auria 
Lydekker, B.A, 
THURSDAY, Deca 16. 


RorTAL SocrkTT, at 4. 

LixxzAX Society, at b —On and Allied Phenomena : Prof F. O. 
Bower.-eExperiments on the of Smell tn^ : Dr. G. J. Romanes, 
—On a New Instance of Apospory i» Pol SG T. 

CmrxicAL Socurry, at S.—Rescarches on the Constitution of *' Aro- and 
Diaro-dertvative.* I. Va eter ge R-E- «d 
F. W. Streatfield.—The Infinence ef on the Properties of Tron and 
Steel : Thomas T M . 





through M 

don Street; W. Epwarps, Old Change; F. Nxwrrxy & Sous, Newgate 

: Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Lhnited) Dubin. 


ACCIDENTS Of DAILY LIFE 
INSURED AGAINST BY THE 
Rallway Passengers’ Assurance Company, 





(B.taWished 1849). 
64, CORNHI VES 
des owe - ~ - æ $1,000,000, 
Income . - - - 46 po. 
Compensation Paid for 112,000 Accidents, 
£2,215, 


Chairman . — HARVIE M. FARQUHAR, Esq. 
Apply to the Clerks at the Railway § the Local Agents, or 


West-End Ofice—8, Grand Hotel Buildings, W.C.; 


OR AT THE 


Head Offüce" 64 Cornhill, London, EC c. 


WILLIAM*J. 
SECOND EDIT[ON, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DXSCRIPTIVJ, 
Demy &vo, 480 pp., Ilustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, W.C. 


HOW & CO.S 
Geological Transparencies for the Lantern, 
Descriptive Catalogue on Application. 
WALEER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


MERO k Co.'f PQCKET E LAMP, Bs. 6s. 


Ene ms Ma, iem a 


ia oo 
JAMES HOW & CO., 73, FARRINGDON STREET, Pornox. 


VAN .- 
HOUTEN’ S 
«pure soluble. COCOA. 


is the best and although a little dearer 
really the cheapest in the end. 
























Tho Britisk Medica] Journal saya;—" Van Hourxw'a Co@oa” 
Is admirable. In fievourit is perfect, and ft is so pure, well prepared, and 
rich,” Sec. Kc. 
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. . ^ ° CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT Mr. 
HO'T-AIR PUMPING puce Mes 


y Noi Danger | No Gus Ma Steam t No Boller | No Erplostons | -No Nuls of kind ! 
any Require 













- Bi tion! No ! Willbarn amy kind of foel! Coats lems to work than any other kmd of 
ME oy » Bailey's Hot-air Pomp, Coria rady for work, to myply ey anly of Water up go nd" 
= W. H. BAILEY à CO, Hyrpeaviic Exgrwxxzs, &c Aviom Worcs, SALFORD, MANCHESTER. 
Sree Salt Wate nt 
wyn Bey Hotel wes 
- PRIZE MEDAL] HARVEY d P HEALTH 
AWARDED © [By Agfointment te the Royal Institution of Great Britcin,] EXHIBITION. 
è e SUCCESSORS TO W. LADD & CO., : 
BEAK STREET, REGENT STREET, LONDON, W. . 
° MANUFACTURERS OF -° 6 


LARGE NICOL PRISM PDLARISCOPES with latest im 


rovements. 


HARVEY & PEAE'S NEV/ COMBINATION PLATE INFLUENCE- MACHINE. 
WIMSMURGE AND VOSS INDUCTION MACHINES. 


CHLORID 


ILVER 3ATTERIES, DR. DE LA RUE'8 FORMULA. 


j Ilustrated Catalogue, Revised Edition, per post Bd» - 


Exoellent Copies ot the-actual, natural Handwriting, also 
of Drawing’, Musio, even of elab te Sketches, Pro- 


Once Op O TENE £15), Shorthand, and 
are casily, quickly, and cheazly produced by the 


AUTOCOPYIST 


Yoy fuld pon and papar. uno Cirenararesambls 
fiaren e i Houre of 


AUTOCOPYIST ipd us 
ya, London Wall, London,amd ss, Princess Srroat, Manchester. 


' YORK'S 
OPTICAL LANTERN SLIDES. 


Seven Medala.have been awarded. 
thousands s of subject 


must 
“ Little Tin” 


So by all the Leading Opticians im the United Kingdom, through 
whem please order. 


“YORK & SON, 
" 87, Lancaster Road, Notting Hill, London, W. 


ww OOD'f 


yale LANTERNS & SLIDES. 


HE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
: ON SALE OR HIRE. 
! The '' EUPHANERON LANTERN,” with the W four-wiok imp, 
Is unsurpassed for power, portability, and price, £4 4s. 
SPECIAL ATTENTION ts called to the 


chased of E. G. poc? nd 
wil feni ia Hint Mem Li Süder Lanterns. 
One 


E. G. WOOD, 
4, CHEAPSIDE, LONDON ; axp 
HORNE, THORNTHWAITE, & WOOD, 
416, STRAND, LONDON; 








Just Published, free for Two Stampa, 
NATURAL HISTORY AND SCIEN- 
TIIG POOE CREEA intenti Vedr of Deine g oisi 
; Zoology, Palmon- 
tology, „and "M Sdence.—WiLLiàAt Waser 


& Sox, RE Ete 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC OBJECTS. 


RECENT RELH CRUSTACEA, ECHINODERMS: 
ABINETS, GLASS-CAPPED BOXES, 
GEOLOGISTS’ HAMMARS, NATURALISTS' 
DREDG 


S, 








THOMAS D. „BRUSSELL, 


MBDALLIST, HEALTH EXHIBITION 
78, NEWGATE STREET, LONDON, E.C. 


FRY'S PURE 


CONCENTRATED 
soruste COCOA 
Prepared by a new and special golentifio process 
Securing extreme solubility, and developing 
the finest flavour of the Cocoa 


THE ENTOMOLOGIST’S MONTHLY 





MAGAZ LIN E. 
t Monthly, Ilinstrations. 
"M pedidos R.McLacnuLAx, F.R.S. 
NL FT. rand H. T. Sraprron, F.R.S. 
anb notes 


on el wifes mee vi with Entomology, and especially on the Insecta of 


"ücteeicon Six Shillings per Vol, post fre. The volumes cor- 
mence with the June numberin each year Aaina of 
bound in cloth be of 
Geconaly bs Der purchasers 


of ros. each; the succeeding 
or together, et ys. each. 


'.B.—Communications, &., should be sent to the Editors at the above 


DER NATURFORSCHER, 


Wochenblatt Verbreitung dar Fortschritte in den Naturwissenschaftan, 
d XIX. Jahrgang. 


Gegründet von Dr. W. Sartrea herausgegeben von Dr. 0. Sama, 
Privatdocent an ddt Univerntat Tubingen 


Price for sa Numbers, rós. per annum, or 18s. 6. post free 
Tubingen : @AUPP. 
* London and Edinburgi: WILLIAMS & NORGATE. 
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. CATALOGUE of HIGH-CLASS 

* WATCHES, 
© free eon application to E. DENT 
BOWELS, A Great PURIFIER of the BLOOD; a 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
WATCHES and CLOCKS at 
Ses and Co., Makers to the Queen, 
owerful Invigorator of the System, in cases of WEAKNESS 


DENT’S NEW ILLUSTRATED 
REDUCED PRICES, sent post 
61, STRAND, LONDON, W.C., 
Is a Oertain Cure for all Disorders of the LIVER, STOMAGL 
AWD DEBIAITY, and is unequalled in Female Oomplatnta 


Crown 870, pp. 200, 24. 6s. 
LITY AND THE MORAL 


OUR MOR 
QUESTION. By LIONEL BEALE, F.R.S., Professor of Medicine 
Collage, London. 


in King’s 


J.& A CHURCHILL 
THE « yee 


I Germany delicata 

DEC AU PI DU 

oye 

peers dog Every ics puni aad cie 
toatl tm at any time; 
preceding ammbers of tho year 184. for twelve 
months. Advertisements 44. a Hine widely by paper; 
abatement for 1s months’ Office: Aug. Meyer and 


Alterwall, 98, Edited by W. von FEKEDWO 
Hambarg, Alexander Street, 8. ki 


On the rst of Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
"Edited by Jams LS, Bntikh Moseum. e 
ONTENTS : Articles by and 
Nodo of Books Memoirs nj ara ding, Bons z Botanical News.—* 
Pnceis 34. Sub for Ore Y: ynblo in ad vagco, 
London : WEST, AN, & CÓ ue Hatten aa i 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. : 


Third Series. RO M RE tanks T.Z.8., Member ofthe 
-Britiah nion ; -containe— 
Articles naturalists 


other matters of general interest to thoes who in natural history 
Reports of the Linnean, Zoological, Societas. Reviews 
of natural history books. Oocaalonal from torelgn ca) 
Jduroels of taper and EBEEAH AQ exten in branches of > 


Chere aro occasional 
JOHN M. YOORST, 1, . Paternoster Row. a 





On the rst of every Month, picaSlxpence. 
THE ENTOMOLOGIST: 
AM ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jom» T. CARRINGTON ẹ 


FaxpxxiCx Box, F.Z. S. | UTE. 
Rowaxp A. Fircx, F.L.8 J. Js Wwm, F.1.5. 
F. Bv NITE, 
tains Articles by well-known on all Branches of the 
Sclanco; on Insects injurious or beneficial to or Garden; Notes oa 
Life- ; ocourrence Rarities, ; there are Monthly 
Lists of Duplicatesand Dosiderata. 
Woopcur Oxs and oocasiona] Li TKOGRAFKXD and Crromo- 
LARED PLATER 





MESSRS. MACMILLAN AND CO’S NEW BOOKS. 





A TEXT-BOOK OF 


PATHOLOGICAL ANATOMY | AND PATHOGENESIS. . 


ST ZIEGLER, Professor of P 
Translated and 
Lecturer of St. John’s 


ied for 


numerous Illustrations. poe Dee SPECIAL ATHOLOGICAL ANATO 
Part 


Part I, —Geneal Pathological Anatomy. 127. 64. 
Sections IX. 


ish Side by Dona CALISTER, Maa M.D., B.Sc, E xa 
ddenbrooke’s Hospi ' and U 


cal Anatomy in the U 


Lecturer in Medicine. 
Sections IX.-XIL  8vo. 12s. 6s. 
—S Pathological Anatomy. Sections L-VIIL 12s. 6. 


. 125, 6d, * 


A TREATISE ON CHEMISTRY. : 


Sir H. E ROSCOE, F.R.S., and C. SCHORLEMMER, T.R.S., 


Professors o£ Chemistry in the Piona University, Owens Col 
C ISTRY. Part 


Volumes I. and II. —INoxcaxic CHENISTRY. VoL I.—The Non-Metallic 
Vol. II. Part L.—Metals 18s. VoL IL Part IL—Metals. 185. Vol TL Three Parts.— 


C. H. Jzzws. 21s. 
CHEMISTRY. Parts I. and II. 21s. each. Pat IL 18s. 


Manchester. With Illustrations VOLUME III, ORGANIC 


II. Demy 8vo. 18s. 
ents. With a Portrait of DALTON, ved by 
DANIS 


a es EDS S 
SBECTRUM ANALYSIS. 


SIX LECTURES DELIVERED IN 1868 BEFORE TH® SOGIETY OF APOTHECARIES OF LONDON. 
SIR HENRY E. ROSCOE, LL.D. FRS, ^ , 


Professor of Chemistry in the Victoria University, Owens College, Manchester. 
FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND * 


ARTHUR SCHUSTER, Ph.D. F.R.S., 


Professor of Applied Mathematics in Owens College, Victorla Un'versity. 


With Appendices and numerous Illustrations and Plates. Medium Bvo. 


MACMIBLAN & 


P E A 


als. 
CO., LONDON. ° 
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. TEXTBOOKS FOR STUDENTS: « : 


NATURAL: PHILOSOPHY. 


Applied, Mechanics: an Elem General 
M prey and Machines. By JAMES 


A Text-Book of the Principles of Physics.. 


By ALFRED -D 2ANI 5, E. LLB, D.Sc, E E MA Lac 
* tions, Second Mem Bro. P 


Professor F. REULEAUX. Translated 
B. W. "EENNEDE. CE. "With 450 
SL. 


edhim 
Spectrum Analysis Lectures delivered in 1868 
ROSCOE, LED, FRE Brewer of the Owens Col- 
pein ler cipi ar inp Author v Pers im ried ond 
Victoria With eame 


uu and Magnetism. Reprints of 
py Sk (LAM Fone at Sci, LED, FR, 


mi tha Uninc ol TN ud Proper of 
ABTRONOMY. 

Popular Astronomy. S. Newcome, LED., 

OOR, s a 
o : CHEMISTRY. 


Inorganic and Organic ic Chemistry. _ A Com- 
ROSCOE, T. op egma end Orpunio Chee OEE RY 


Vols. I. and IE--INORGANIC CHEMISTRY. E 
Vol. Ic The Now. Metallo ora su. Vol n Part L-Hons. 

, Vol LIE. ORGANIC: CHEMISTRY. Ium Parte 

.ntmerous Medium Bc. - "Ears 
L, arr cach. + Part IIL, 18s- 
Elenea of Chemical Physics. By eus 
P. COO Erving P Professor of c eds Bicaralogy in 
rear F oath Edition Svo. arc 


A Manual of the Chemistry of fhe Carbon 
‘eee TY. OR ORGANIC CHEMISTRY. By C. SCHOR- 
e Manchest Wi Teas “Ee ne 

The "Elementa of: Thermal Chemlatry. By 
M. M. PAT ISON MUIR, M.A. F-R.S.E, Fellow and and men of 


AID MUIR WILSON: “tre. 


BIOLOGY. ME 

A T ook ot Physiology. - By M-cHagt | 

M ECS , Profesbor of Physiology niversity 
rege Fourth Edition, e ae 
ments-of.-&h "Comparative 4 Anatomy ‘of 
DERS EIM EORR Eeee Dee s a 
I n4 EEE pIE, of Prop 

. Petre k of South Wales and i Addi |. 
tlons by re With Two Hundred and Seventy |. 
Woodcuts. rar 6g. 

A Treatise on’ Comparative Embryology. 
By F. M. BALFOUR, MA. F.i x Fellow, and. Lecturer of Trmty 
VEDO: ekoration D Urs nie Ins vols. Bro. Vol L 18s. 

ars. 


Elements of ‘Comparative Anatomy. 
Pro CARL GEGENBAUR. A Tennalation by F. 
Titastrations. 


rmt 
BA with 
R, F.R.S. With numerous 


become i 
*," Other Volumes to 


BIOLOGY. 
A Text-Book of the Physiological Chemistry 


OF THE ANIMAT. BOD of th® Chemical 
Changos c x. end By x. GAMO .D., & RE, 
^ Manchester. ola MIA Ug uw tha Orio rg uS 


[Vel II in tha press, 


The PaE of Flowers. By Professor 


yw. THOMESO B inge "p VERLA D CY 
N; BA, cr IR A U! 

Dundee: a Preface WIN, XR 

numerous Inatrationn. a1. 


A Dictionary oz Economie Plants. Their 
History, Products. anc Uses. By JOHN SMITH, A.L.S., &c. 
OIX 


- t e =~ MEDICINE- —-~ — - - 


A Text-Book of Pharmacology, Thera- 


ee eal MATERIA MEDICA. By J. LAUDER BRUN- 
TON- M DS ERCP, FERS., A Messe and 


t' 
ecica at Sf. Partho Partholomew’s Hi i 

ag sed Party EU of London, ín Victoda Uni 

and in the Royal LN Ernie 

fr the Unt of Edm: "to the United States i 

by CIS E M. D., Boston, Maas, Second 

: I Adapted to the New British 1885 Medium 
YO. si, 


Tables of Materia Medicae a Companion to 
ith Ilustra- 


Text-Book of Pathological anatomy and 
PATHOGENESIS. By-Profemor ERNST ZIEGLER 


dictae, Ui 
v2. 


ParL—GENERAL PATHOLOGICAL ANATOMY. rar. 6d. 
= Se IL—SPECIAL PATHOLOGICAL ng OMN: 
VIIL Sections X.—XII. rw. 


Tas, Gal, — 


ES GEOLOGY: ~ i 


Text Back ot F Geo ogy. 4 ARCHIBALD Galen 
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New Cataloguos and Lists on application to— 
JAMES R, GREGORY, 
88, CHARLOTTE STREET, FITIROY SQUARE, LONDON. 
Established s7 Years In London. 
ROCKS, ° 


MINERALS, FOSSILS 
MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS,e- 
ABINETS, GLASS-CAPPÉD BOXES 
GEOLOGISTS" HAMMERS, NATURALISTS' 
ie DREDGES, &c. 


THOMAS D. RUSSELL, 


PRIEE MEDALLIST, HEALTH ITION. 
78, NEWGATE STREET, LO ON, E.C. 


HOW & CO.S 
Geological | Transparencies for f for the. Lantern, 


WALKER'S S SPECIFIC GRAVITY BALANCE FOR ROCK: 
AN'D MINERALS. 








HOW & ."8 POCKET MICROSCOPE LAMP, Ss. 
—Sections of 


LOGY. Pitchstonss, Obdan, es, 
Syenitea, Diorites, Gabbros, Dolerites, Besalts, E os rage es, 
Andesites, Porphyrites, Rhyolites, Lavas, Aphos, Gr Schuss, 
stones, &c., price rr. Gg. each. z 
Lad JAMES HOW & CO., 73, FARRINGDOX ÜTREXT, LOWDOX. 


Bxcellent Oopies of the actual, natural Handwriting, also 
of Drawings, Music, oren of elaborate Bketches, Pro- 
grammes, Plans (up to Double-Elephant sire), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


| AUTOCOPYIST 


field Ink, used with ordinary pen snd papare Auto-Ctreularsresemble 
lotters. Usad at tho House of. Lorda 


AUTOCOPYIST cov 
ye, London Wall, London,and ss, Princess Street, Manchester. 
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* (AFFILIATED TO THz LONDON UNIVERSITY IN 1844). 
Governor and Chaplain z 








- Rev. W. H. DALLINGER, LL D. F.R.S, &c ° s 
. Head Master. H. M. SHERA, Esq., M.A, LLD. f Oo ag 
Amisted by eight University and twelve Assistant Masters and Professors. 


org ‘Training in Classics, Mathemancs, Ch , Modern &e., &c. Biol 
Anatomy, F y, Polon, , and 1 Botany; by i Dr. DAri-KGER. A junior School in admirable proficiency. 
Term will commence on TUESDAY, January 11. 


includatg Animal Types, 
or Prospectuses, apply to the 





No -Boller. 














A H BAILEY & C? Apn Winns § It requires no 
No Explosion. n ESI ou Skilled Labour, 
' No Danger. M NETS Tisi EH E pu S Little Attention, 7 


* No Nuisance. == Small Cost to Work. e 


MAGIC LANTERNS AND DISSOLVING VIEWS. 


Ay no oe 
C. BAKER a44 HIGH HOLBORN, 
AT THE LOWEST. PRICES * 
A Complgte Bet of the Finest Dissolrinc Views, at £7. Single Lantern, with Sides, from 6r. 6a. 
Sclopticon Lanterns for burmng Mineral Oils, and mary Thousands of very fine Sides, from 1r. 34. cach. 
LANTERN SLIQES X&PRZSSLY FOR HIRE ON MODERATE TERMS. 
: Catalogue Free ay Post on ajbitcatwn. 

















Possessing all tne Properties of the Finest Arrowroot, * 


BROWN & POLSON’S CORN FLOUR 


I8 A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 


KEW MICROSCOPIC 4 ATTACHMENT ENT LEUR LANTERNS 
( 


Just Published, Crown 8vo, Cloth, 6s. 


ON THE CONVERSION of HEAT INTO 
WORK A Practical Hand-book on Braat-Bagincs By WILLIAM 
ANDERSON, M.Inz.C.K. With 6e 
The Specialist’ s Series. 


“A work which practical engineers will find of the greatest valus."— 
Sestrmran. 


Crown Bro, Cloth, 6s. 


SINES of the ELECTRICIANS. First 
TYNDALL, WHEATSTONE, and MORSE. 


— Professors 
By WILLIAM T. JEANS. 
“Not dy ee bü. fascinating, and will be devoured both by 
young and oki." — Electrical A eree, 
WHITTAKER & CO., Paternoster Square, London, E C. 


HOT BATH IN FIVE MINUTES. 
EWART'S “LIGHTNING” 
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N, 1835. 
WTON & CO., 3, Fleet 7 4, Fleet Street, Londan, É C., Bolling Water in 6s Seconds. GEYSER. 
and Dereon Makers tegen ic E Descripdon of 
Apparatus for Co A o) Appaums | EWART & BON, 848, Euston Road, London, N, W. 
pectroscopy, &c. e E Pr 
ll Ilustrated Catalagues 6 Sta > Agents for PRICE'S “ Ches Lui” Enamel Enamel. Lem 
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OLD OR NEW CHEMISTRY, 


Which is Fittest for Survival? 


Mathomatical Instrument Mannfacturer to H.M. Government, Council of 
e India, Science and Art Department, Admiralty, &x. 
Mathematical, 


Surveying Instruments 


Drawing, and, 
of Every Description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
Tltustrated Price List Pest Free. 
w.F. 8. pbtained the only Medal in ie Graal Exhibtion of 1%a for 
Excellenca "of Construction Instruments, and thé 


And other Essays in Chemical Philosophy. 
BY ‘e 
SAML. E. PHILLIPS, F.CS. e 
oz. Gd, Postage Fres 
Published by WERTHEIMBR, LEA, & CO., London Wall 
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CHARGES FOR ADVERTISEMENTS. 
e Te Lines in Column 2s. 6d. 94. per-Line afte: 


s €. 

One- Eightè Page, or Quarter Column. . . .0 18 6 

er Page, or Half a Column. . . . . « I I5 O 

Half a Page, ore Column . .. . . « « *- 350 

Whole Page. 2.1. 1. ee re or e 6 6 0 
Money eto MACMILLAN & CO. 


e OFFICE: 29, BEDFORD SqgREXT, STRAND, W.C. 
Biary ot Socteties 


LONDON 
THURSDAY, Dxzcreusxz 
The Elements of 





of Dolgy: Prof E. Ray 


THURSDAY. DECEMBER 
Chemistry o 


ROYAL ÍIXSTITUTIOM, at +—The of of Light and Photography : 
Prof. Dewar, MLA, F.R. 


LONDON IxsTrTUTIOM, at 6 —Old-fashioned Enghsh Mosc: W A. Barrett. 
SA TUR January 1 
‘Chemistry 


RovAL muc at 3.— of Light and Photography : 
Prof Dewar, EX 
PATENT 
Silleo-Gerbon Aeldloss 


BATTERY 
MICROSCOPIC work. 
" Reduced price £3 15s. 


COXETER & 80K, 


4-6,Gratton 8t., Gower 8t. 
LONDON, W.C. 





ILLUSTRATED CATALOGUES 
Gratis Post Free to all part» of the 
Work. 


Sele Maker af the Bridgman Triphe 
Lantern and tht Luks Bi-Unial 


Rhow- -Room—406, Strand. 





SchoolLantarns from £1 roe. 
Tbs CELEBRATED COMPLETE ERI 4a 15r, beat value ever offered. 


Optician to the British and Foreign Governments. 
406, 66, 456, Strand; 54, Cornhill, London. 









SECOND EDITION, 
GRIFFIN’ S°* 


CHEMICAL HANDICRAFT.. 


PRICE 4s. yd. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRISPTIY?, 
Demy $vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apperaiss, 


JOHN J. GRIFFIN anD SONS, 22, GARRICK STREET, 
LONDON, ¥ W.C. 


OOD'£ 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
ON SALE OR HIRE. . 
The FEE UPRANERUN LANTERN,” with the W four-wiok Lamp, 
for power, portablkty, aod flce, £4 4s. 
SPECAL ATTENTION; ts called to the great advantages 
offered to Hirers of Shdes by Wood's £2 as. Yearly Fas scape 
AS 





and alse to Me ipsi terms upon Tei. es pur- 

chased of E. ue be exchen Gull lars 

will be p in Weal s Mew List Sides Lanterns. 
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Post free fer One Stamp. 


E. G. WOOD, 

74, CHEAPSIDE, RONDONS AND 
HORNE, THORNTHWAITE, & WOOD, 
416, STRAND, LONDON, 

MOORE BROTHERS will be pleased to 
show their collection of Skulls, Skeletons, Crustacea, and 
Models to any Biologists or others interested, who may be 
visiting Liverpool, if they will kindly notify date and time 
of intended visit to the Laboratory, 14, Gardner Read, Tue 
Brook. 


MOORE " BROTHERS, 
OSTEOLOGISTS AND DISARTICULATORS, 


I5, KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


MARVELLOUS MEMORY DISCOVERY 
(UNLIKE MNEMONICS), 
And Cure of Mind Wandering. ° 
Any Book Learned in One Reading, | Great inducements to Correspondence 


Street, London. 








New Prospectus from Prof. LOISETTE, 37, New Oxford 


VAN. 
HOUTEN'S 
*pure soluble COCO A 


is the best and although a little dearer 
really the cheapest in the end. | 




















The ` British Medical Journal says :— “Yax Hourmr’s Choa” 
ts admirable. In flavourit is perfect, and it ls so pure, well prepared, and 
rich,” Sc. &c. 
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'AWAHDED [By Appointment to the Royal Institution of Great Britain, EXHIBITION. 
s SUCCESSORS TO W. LADD & CO., e 5 8 E 
Sox BEAK STREET, REGENT STREET, LONDON, W. 
" MANUFACTURERS OF E 


LARGE NICOL PRISM POLARISCOPES with latest improvements. EE. 


HARVEY & PEAR’S NZW COMBINATION PLATE INFLUENCE- MACHINE. 
WIMSHURST AND VCSS INDUCTION MACHINES. 


CHLORIDE OF SILVER BATTERIES, DR. DE LA RUE'8 FORMULA. 


BEST BLACK INK KNOWN. 
DRAP=R’S INZ (DICHRDIC), 


N o Viuztrated Catalogue, Revised Edition, per post 8d. 
W. P. COLLINS, SCIENCE BOOK- 
SELLER. and New Special y Nicrescopy and Natural 
A and Monthly Last fres or Two Stampa, 
and Parcels of purchased or taker in exchange —ısy, Groat 


Portland Street, Oxford Street, London, W. 


EPPS'S 


.GRATEFUL—COMFOFTING. ` 


COCOA 


DER.NATURFORSCHER, 
Wochenblatt rur Verbreltmg der Fortschritte fmden Na-urwissenschafton, 
XIX. Jahrgang. 











Gegrundet yon Dz. W. DEL AER, E n heransgegolar voa Dr. O SCHUMAMX, 
Privatdocent an der Univermtat TChingen 


Price for sa Numbers, 16s. per annum. orals. C4. post froe 
Tubingen : LAUPP. 
London and Edinburgh : WILLIAMS + NORGATE. 


THE “HANSA.” 
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4to at least ; 
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months, pore eI LUE 
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Diednano, Hamberg, Rami Alterwall,s&. Edited by W. vgn Texron M.R., 
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THE ATES : 

* A MONTHLY MAGAZINE OY NATURAL HISTORY. 

Third Series, Edited xk F.LS_ F28., Member of th 
ee LO csthslogiae Union; enans : 








of natural Occasional translations Tom toredgn 
f ea rand interesting articles In var-ona branches of 
ere aro occasional woodcuts. 
JOHN VAN VOORST, r, Paznrnoser Row. 





On tbh 1st of every Month, price Axpence. 
THE ENTOMOLOGIST? 
AW ILLUSTRATED JOURNAL OF BRIT: SH ENTOMOLOGY. 
Edited by Jomx T. Cammmac-cn, 


e m 
Faxpoxarcr Bow, F.Z.8 ij Bumar SourE 
J. Joan War, F.L.8. 


Epwaxp A. FiTcn, F. L8. 
. F. BuzmawAx WETE, M.O. 


dAfe-Historles ; occurrence of Rarities, Ec. ; there are’ Monthly 
ot and Desidorata. 

WOGDCUI ILLUSTRATIONS and occasiona! Lrruc ax AFKED and COMO- 
LrrwO3RAPEED PLATES, 


SIMPKIN “MARSHALL, & CO., Statiomers' Hall Court. 


DIFFERING FRCM ANYTHING ELSE EVER PRODUCED. 
a pleasure when this Ink is used. It hes been adopted b 
bikes: ama Banka, Public Offices, = Railway throughout 


It writes almost fall Black. Tice saa och the Fas 


Does not corrode Sree] Pens. Blocting-peper may be a applied at she 
Ts deanly to uae, ani no- liable to Bict. moment of writing. 


Can be obtained in London, through Moaars. BarcLaY & Sows, Farring- 
don Street; W. Epwarps, Old Change: F. Nxwaxxr & Sous, Negrgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited) Dublin. 


ACCIDENTS OF BAILY LIFE 
IFSURED AGAINST BY THE 
Railway Passengers’ Assuranoe Gompa ny 
(Established 1849) 
64, CORNHILL. 
Capital em - — 1,000 
ade: 


Income — -—- ~ - 
Compentatin Paid fer 112,000 Accidents, 
£2,215,000. 

Chairman — ~ HARVIE My FARQUHAR, Esq. 
Apply to the Clerks at the Railway S the Local Agents, of 
West-End Offce—8, Grand Hotel Buildings, W.C.; 
OR AT THE 
Hoad Offize—64, Cornhill, London, E.C, 
WILLIAM J. VIAN, Secretary. 
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free on application to E. DENT 
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| 61, STRAND, LONDGN, W.C., 
or 4, ROYAL EXCHANGE. 
ji FRY'S PURE ; 
concen™sotusce QOCOA 
Prepared by a naw and special sĉientiflo process 
Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 
'HOLLOWAYS $ PILLS. MEDICINE 
ES ie tuv scalis C Hs Lid Ow 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in eases of WEAKNESS 
AN], DEBILITY, ani is unequalled in Female Oomplainta, 
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MESSRS, MACMILLAN & GO. 


NATURAL PHILOSOPHY. 
PRACTICAL PHYSICS, 


LESSONS IN. BALFOUR STEWART, F.R.8., and 
W. W. HALDANE of B.Sc. € Crown &vo. 


gue the prest. 


BE I3 nee 
A SCHOOL "COURSE OR PRACTICAL 
PHYSICS. By tho same Ua prepare tion. 


ON LIGHT. wes ond Burnett Lectures, delivered 

in Aberdeen in 1 By GEOROE GABRIEL STOKES, M A., 
P.R.S., &c., cao and Lucaan Professor of 
Mathematics in tho First 


Ux 
CAL THEORY OF HEAT. By cm 
CLAU Translated WALTER R. BROWNE, xi late 
Fallow of ‘Trinity Ontcrige. Crown 8vo. 105. Gal, 
HEAT. By P. G. Farr, M.A, Sec. R.S.E, formerly 
Professor of Natural Philo- 


Follow of St. Peter's Cambridge, Prot 
h the U. of Y Bro. Gr 
LELT. A COURSE OF EXPERIMENTAL 
Engravings Coloured : 


CHEMISTRY. 
THE STUDY OF CHEMISTRY, AN INTRO- 
DUCTION TO. Dy [RA REMSEN, Professor of Chemistry In the 


Crown Bro. 65 6a. . 
COMPOUNDS, O CARBON; or, mc 
to the Study of By IRA REMS , 
fessor of the Tohng Hopkins University. Crown Bvo. A 
"BIOLOGY. 
THE ELEMENTS OF EMBRYOLOGY. By 
MI 


the Morpho- 
TT ICAL node dnce 


T BIOLOGY; THOMAS HENRY HUX- 
TIN, _M.B., D.So New 


Crown 
COURSE OF ETEMENTARY "PRACTICAL 


PHYSIOLOGY. | By Prof. MICHAEL FOSTER, M.D. Sec, R.S, 
kc , and J. N. LANGLEY, M A., F.R. F. R-S., Fellow of Trinity College, 


Fifth 
AN INTRODUCTION TO ) THE OSTEOLOGY 


A pam OF 
LEMENT. 


TIY F R8., 
À 


of 
of Surgeons wih the asaina ncs wi 
oi Haa DON Ph.D. pay docs ‘Lecturer on the 
tn Untv. of Camb. Cr. n 104 
AN’? ATLAS OF PRACTICAL ELEMENTARY 
BIQLOGY. By, G. B. HOWES, ore dpofomsor of z of Zoology. 
A COURSE OR OP Hear PES, ome t IN Z ZOOTOMY 
QERTERRATAS 1 m T. JEFFREY PARKER, BSe. London, 
of Baology in University of Otago, New Zealend. With 


Titostrations. Crown Svo. 
A COURSE OF PRACFICAL u INSTRUCTION 


IN BOTANY. By F. O. BOWER, Profemor of 
Botany ín the and MO AYDNEY H H VINES, 
M.A., D.Sc, JE, Fallow sod Christ's College. Cam- 
Wi by W. T. Ttemeyox Dre, M.A., CHG., 
FRE., F.L.S., Director of the 
Part I. PHANEROG. yap ERN 6r. 
STRUCTURAL OTANY, OR  ORGANO- 


NATURE 


'S MANUALS ron STUDENTS. 


THE STUDENT'S FLORA OF THE BRITISH 
e. 
ISLANDS. Py Sh J. D. HOOKER, KCAL, CB, M.D., F.R.S., 


FIRST BOOK OF INDIAN BOTANY? By 
Untversity 


DOMESTIC "BOTANY: An E 
oe, Modiana and Mamsacoring "d By JO 
Ilustrations New ei eal 

EUROPEAN i BUTTERFLIES, A HANDBOOK 

OF. By W. Y. DE VISMES D Ma M.R I.A., Member of 

tho Entomological Society cf London, With Copper Plata Ilustra- 
tions. Crown tos. Ód. © 

A LIST OF EUROPEAN RHOPALOCERA, 

WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 

Reprinin the Hands Bardeen nian . Crown Bro. 15. 

MEDIC 


MICRO-ORGANISMS AND DISEASE, , An In- 


into the Study of Micro-Oryanhms By X. KLEIN. 
W.D., F.R S, Lecturer on P In the 
M School of St. Bartholomews H n 191 
Revised. Crown $vo. ós, 
POLOGY. 


ANTHROPOLOGY. An Introduction fo the Stud 
of Man and Civilisation. By E. B. B. TYLOR, D.GL, FRB 


"PHYSIOG "ANB GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 


of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
cas LISStre CRM, and Coloured: Tates, New, andeCheaper Edition. 


CLASS BOOK OF GEOLOGY. By ARCHIBALD 
GEIKIE, LLD., PR B. Diractor-General of d tho Geo og je Pagal 
ym tho University Viii, ko With of sco New 
Hen 98vo. ros. 
AGRICULTUEE 


By PERCY FARADAY KLAND, 3 
B:Sc., F.C S., Associato of the School of Mines. and 
tor of &nd m in the Normal School of 
Founded aden dis Agricultura Analys, von 
Dr. F. A daly a eed 


FE 
POLITICAL ECONOMY. 

A MANUAL OF POLITICAL PCONOMY. 
HENRY FAWCETT, F.R.S. Saxth Edition, 


with e chapter pa ^ : 
with a eee State Sociallem and the Natiopalisation of the Land, 
A BRIEF * -BOOK OF POLITICAL 


CIS A. W. ALKER, PhD., Antor ol 
its Relation to Trade, AC Crown bro. 


MORAL PHILOBOPHY AND LOGIC. 
THE HISTORY OF ETHICS, OUTIAéNES OF, 


LD. Knightheldge F the University 
“Aoier of Ta Methods of Ed " “The Principles e 
THE ELEMENTS OF THE PSYCHOLOGY OF 


Dr E E Dankal me ar Pcie enis Cel B.D., D.&c. 


STUDIES IN sali eur poem LOGIC. By the eLA T 
‘W. STANLEY JEVONS, LL.D., M.A. F.R.8. Second Editi 


Crown 8ro. ^ 
ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans- 
RET HEINRICH KIEPERT. Crown tro. 


HISTORY. 
SHORT HISTORY .OF THE ENGLISH 
PEOPLE F Jes CERA, CREEN, MA LL.D., late 
Tables, and Annals. Crown Svo. 8r. 


rryth , 
ANALYSIS OF ENGLISH HISTORY, based on 


sddsd the Era agi Taxonomy apd Plytography, and a Green's ‘‘Short History of the C W.A. TAIT. 
of Botanical Torms. By Professor ABA GRAY, : Bvo. ros. MLA., Assistant Master, Cue Chere, Coown frd H. ôd. 


& x ** Other Volumes to follow. ° 
` MACMILLAN & CO., LONDON. s 
e. 
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- TEXT-BOOKS FOR .STUDENTS.* s 


" ‘NATURAL PHILOSOPHY. : 
Applied Mechanics : an cun plementary General 
ua cu ee dees Seater o of m rat ibe, Comal of ti 


Azsociate M 
Protan ef Applad M Mean a ds Royal Ne Naval 
Caines Modium Svo. x8 

A Text-Book of the Principles of Physics. 
By ALFRED 2. Sc., F.R.S.E. late Loc- 
Illustra- 
Mediun $vo. su. . 
The Kinematics of Machinery. Outlines of 
tod Eves and Edited by Profamor : Protec A. 
Spectrum Analysis. pecs delivered i in 1868 

thecarles cf Lendan. 


Profemmor F. REULEADX. Translated 
B KENKEDY, CE. With 450 


. Plates, Medium 


arm 


WILLIAM THOMSO DCL, LL D., F.R.8. 
"Ri Babes B Pee and Pro of 
Natal Sn ie Dran, Gee azil Prafaasor o 


Medium bro. E 


ASTRONOMY. 


Popular Astronomy. BpS NEwcows2, LLD, 
. EL Sotoni Bl eed eats 


CHEMISTRY. 

Inorganic and Organic Chemistry. A Com- 
EASE Pegman ene eun pares 
With numerous IHlustratione. 

Vols. Land IL INORGANIC C 
Vol 1-—The Non Meale Kimanta, ar. VEL TL Part L— Meade 


ol IL Part 1l.—Motals. xfs. 
Yol. req vas aie pii ee Three Farta, 


Munera losen. Ai Meiinm $vo. owes 
Pepe Part IIL, 

Elements of Chemical Physics, A Josam 
P. OR Junr., Lp dnd i rere as xi Mineralogy in 
A Manual of. the Chemistry ef" the Carbon 

Suam UNDS, OR ORGANIC CHEMISE 
Professor of are d Aar LM Uuivenics, 


The "Ele nts of Thermal Chemistry. By 

. xci s N MUIR, M.A. F.R-S.E. Fellow and Prmloctor of 

e DAYID MUIR WILSON. Bro. rar. zu á 
de ` BIOLOGY. 

A Text-Book of Physiology. By MICHAEL 

ZEEE AES Pr en Dae Vareni 


Cambridge. 
lements, of the Comparative Anatomy of 
BRATES. 
VERTE ium the Germen of ROBERT WIE- 


A Tea Medan on oe ome arative Znibryolo 


"Br M. BALFOUR, MA, F Fellow snd Lecturer of T! 
wrthont alteration bh Rag ran "Ina is. 3r. Voll xfs, 
AIF. 


BIOLOGY wntinwed, 
A Text-Book of the Physiological Chemistry 


OF THE ANIMAL BODY. Including an ,Chomical 
‘Changes in Disease. By A. GAMG 4 F.R.8., 
Profesor of in the Victoria U. tho Owens College, 
Manchester, s Vols. Bro. Withllünstratione. Vol. L :fs. 
$ [Fo "a tm the press 
The Fertilisation of Flowers. By Professor 
HERMANN MÜLLER.  Transated and Edited by D'ARCY 
w. THOMPSON, B.A., Professor of Biol Univeraity 
Dundee. a Preface by CHARLES DARWIN, Te 
a eos: M. Bvo. 
A Dictionary of Economic Plante, Their 


History, Products, and Uses. By JOHN 8MIgH, A.L.S., &c. 


7" MEDICINE. 


A Text- Book of Pharmacology, Thera- 

PRUTICS, AND MATERIA MEDICA. B9 T. LA UDER BRUN- 

TON, D. Sen, F.R.C PERSE, an 
Lecturer on Medica at s arr p n 

in Materia Medis in the U. malty of Londen, fn Vero Unt 

et n Tot Ban seris Adagend jp the United 'Btates - 

"7 ro the New British Phara, ee Medium 


Bvo. srs. 
Tebles of Materia Medich: a. Sag cepa: to 
the Materia Medica Mnscam. By the o same Anthor 
Hone New Edition Enlarged. Svo 
Text-Book 'of Pathological “ Adatoshy and 


PATHOGENESIS. By Profem ERNST ZIEGLER . 
"DONALD MAC. 

AMD, Be PROP, allw and Medical 

erm do tn dum Satie pase deii 


um S PATHOLOGICAL ANATOMY. res 6d. 
Part SPECIAL PATHOLOGICAL ANATOMY.: Sections L— 
~, VIIL res Gd, Sections IX.—XII. ar o 


GEOLOGY. 


Text. Book of Geology. By Agente GEIKIR, 
~ LLD., FR-S., Director-General of tha 


and Enlarged - Bro. sr. 
A Treatise on Ore Deposit By aoe ARTHUR 


PHILLIPS, F R.8., V.P.G.S., F.CS M.Inst.C E, Ancien Elève dfi 
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a GOLD & SILVER MEDALS 
M For Opticaland Mechanical Excellence- 


ILLUSTRATED CATALOGUES e 
Gratis Post Free to all part» of the 
World. 











Sols Makber of the Bridgman Thiple 
Lantern and the Lube Bi-Unial 


School Lanterns from £1 ros Strand. 
The CELEBRATED COMPLETE SET, £2 155, best value over offered 


Show-Room—408 





Opticiam to the British and Foreign Governments. 
406, 66, 456, Strand; 54 Cornhifl, London. 
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BRUZE MEDAL BARVEY & PEAK ^ HEALTH 
“AW ED [E> dppointment to the Reyal Institution of Greet BDritain,) EXHIBITION. 
e e T w " . e 
LEWIS WRIGHT'S SEA SORT ow 
PROJECTION W. LADD & CO., 
POLARISCOPE, e BEAK ST, o 
Showing axes of Crystals REGENT $T., W. 
&c., on a well illuminated d à n 
HARVEY & PEAK ° Catalogue par post Ba 





and flat field. 


MAKERS 





JUST PUBLISEED. 


HANDY MAP OF CHE MOON. 


Reproduced by the Platinotype Process Ton a largo Drawing by T. R. 
Meor, Esq. It !agnougted card ry x = inches, and has every pro- 
minent feature of the Moon's accuratel- delineated, and an axplana- 
tory letterpreas !s pasted at the back of the ar: 





IXvALUABLE TO ASTLICK-XXE$. 


Price 3. 6d. ene Pie m 


=e ee 
HORNE THORNTHWAITE, & WOOD, 
OPTICIANS TO THE {UEEN, 
4f6 STRANIE, W.O, 
AND 
E. G. V/COD, 


74 CHEAPSIDE, EC. 





Catalogue of Astronomical Telscóes, &*t., Post Free, 
Fxcolient Copies of the actual. nnzc—s] Handwriting, also 


of Drawings, Music, eron of einborrte Sketches, Pro- 
grammes, Plans (up to DoobisE epban: sim), Shorthand, and 
fiuld ink, used with ordinary pen mid EE Anto-Clronlars resemble 
AUTOCOPMIST e. 
ya London Wall, London, and sa Paca] StrSet, Manchester. 
sclentifio discovery, hich WEST INDIA TURTLE, with all 
tosclouslibes of ui and arx concentrated into Tablets 





Typo-Writing are oasily, quickcy, ane eet ie 
wririen letters- Used at tho House of Loves &c 
TURTLE TA3LETS. 
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Royalty ari r--3mmended highest 
In Nickel Boxsecwith di--—tionx) price ss. each, post 
CH. HOOPER E CO, 
«3&4 Queen Victoma Stoet, icon, EC. 
Two Deors from ike Tria” Offce 





MARVELLOUS MEMORY DISCOVERY 


(UNLIKE MNENCAICS), 
And Cure of Mind Wendsring. 
. Any Book Learned In One BAD. Gaai senmana to Correspondence 


New Prospectus from Prof. LOISETTS, g * ex Orford Street, London. 








Yor BADLEGS, BAD BREASTS, OLD.70UXD8, SORES and 
ULCERS. If effectually rubbed on tho Reok and Chest, it cures 
fORE THROATS, JRONGOHITIS, COUGHS and COLDS; and for 
GOUT, EHEUMATIEM, snd ell Siin Diveasos itis unequalled, 






Mathematical u H.M Government, Counell of 
Indis, Sclence and Art Department, Admiralty, &c. 
Mathematical, Dra and instruments 
of Hvery Desoriptio . 

at tho most Moderate Prices ® 


A 6 List Poet Free. 
W. F. S. obtained the only Aledal in the Great Exhibition of 186a for 
thematial 


Excellence of Construction of Ma Instruments, and the oniwe- 
Gop MxpaL fn the International tons Exhibition r885 for kth o 


matical Work. Silver Medel, Architects! Exhibition, 1886, 
Address :—GREAT TURNSTILE HOLBORN. LONDON. W.C. 








HOW & CO.’S 
@sologloal Transparencies for the Lantern, 
Descriptive Catalogue on Application 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND MINERALS. 


HOW & CO.'8 POCKET MIGROSCOPE LAMP, ts. 62. 
dyn Dt Gatton ihe  Besaise Tash re 
Axdedime, Porphyrtrs, E dha hone” Ur Su. Lie 


stones, kc., price 1s. 
JAMES HOW & CO., 73 Fanemason Sraxrr, Lowpon. 


VAN 
HOUTEN'A. 
pure soluble COCO AJ 


is the best and, although a little .dearer, 
relly the cheapest in the end. 


v o 


The Brit. Medal Journal mys: —“'Van HouTEWS (coa 
1e admirable. In flavour it Is perfec, and itis so puro, well prepared, and 
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NORTH BRITISH AGRICULTURIST, 
circulatea 


Tha AGRICULTUPIST is published every M 
Mails, and conzalins rd om Tr eil the peincipal Beltiih 


for che Evening 
Lcish Markets of tho wosk. 

Thespecml attention of Land isdirécted to the AGRICULTURIST 
a cue ofthe bort ain Fe paie Advertising Farmsto be Lasand Estates. 


Advertisers addressing themcelres to to Farmers will find tha AGRICUL- 
ATTE et- lar medium for reaching that Class. 
Price sa. By post 4. pe ETE ydo A 
Offces—3177 Elgh Stroef, h i nd 245: Queen Victoria. Smoot, 
London, E. Money Orders payabls to 
. 
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; A NEW.BOOK BY MR. J. NORMAN. LOCKYER., ~ 
THE CHEMISTRY OF THE SUN. 





3 $5 By J. NORMAN LOCKYER, F.R.S, 27 
Correspondant of the-Institute of France, Foreign Member of the Academy.of the Lyncei of Rome, &c., &c., &c. 
i SO . With Illustrations, Demy 8vo, 145. g 
The Pees says :— : . 
“The phrase (the chemistry of the sun) would have had no meaning half a centuy and the results achieved, 


as described in Mr. Lockyer's clear, emphatic, and unconventional’ style, must far exceed most sanguine dreams of 


carl Larxnwsr pube They certainly scatter many of the fme fancles which the poets have woven reund the face of our ‘ spotless 
lantur, but ve given us in their place facts which no poet conld ever have approached in Bis wildest mings. .... Mr. 
Lockyer begins at the beginni and traces carefully and with clear deliberation progress of«olar spectroscopy the time of 

aC We have only been able in the most summary manner to refer to some of the points of interest 


ler t paat day 
in new Solume, the numerous illustrations in which deserve a word of praise." 


Scotiman says :— . e 
‘(No maf in this country can Mr. Lockyer in the rare combination of painstaking accuracy in experimental work, 
sterling unpartiality of judgment, brilliant clearness in the expression of his opinions, His numerous published werks have 
assigned kim RE pd as an authority on solar physics. . . . . The author's work is td be highl commended ;*whatever 
conclusions scientific critics ay arrive at as to the value of the hypothesis so ably advocated, there can no two opinions about 
the uniform modest@and (2..teous respect for -others which breathe through of the vofhime ; the “brilliant but clear 
Bie of the tengeage in a a his th ts are clothed ; the exemplary enthusiasm by w he carries his readers on over much 
which otherwise would be herd dry; and the genuine scientific scho which néver courts the tactics of the 

monntebank.” . 
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MACMILLAN & CO, LONDON. * * S 








- FOURTH EDITION, Revised and Considerably Enlarged. a 
SPECTRUM ANALYSIS. 
SIX LECTURES DELWERED IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON. 
SIR HENRY E. ROSCOE, LID. F.R.S. 


FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 


ARTHUR SCHUSTER, Ph.D., F.R.S. 
Professor of Applied Mathematics in Owens College, Victoria University. 
With Appendices and numerous Illustrations and Plates, Medium 8vo, 215. 
. MACMILLAN & CO., LONDON. A 
Now ready, Second Edition. Third Edition in the Press. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. . ‘ 
Medium 8vo, price 21s. 

A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician, 
and Lecturer on Materia Medica at St. Bartholomew's Hospital ; Examiner in Materia Medica in the Universi of è 
tiene University, and in the Royal College of Physicians, London; Late Examiner in the niversity of 

e #DAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS,, M.D., 
BOSTON, MASS. . 


. 
“Tt is simply a mine of wealth both for students and practitioners. It is thoroughly ical and thoroughly reliable . . . It 
is undoubtejly the West treatise on the subject in the English P" British Medi Faridin 
“CA work whigh marks a distinct epoch, a turning-point in of medicine. It is not & mere com on, . . . bat * 
io a new and almost unknown reglon.” —Aecica] Times 


it is essentially a new departure breaking away from well-worn tracks 
and Gasite. 





BY THE SAME AUTHOR. r 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT 
This Work contains, iy addition to the Lettromian Lectures, a number of other Papers by the Author on similar subjects. 
8vo, 10s. 6d. » 
^ Diffisguisbed by accurate observation and original thinking, these papers have been largely instrumental jn moulding current 
medical opimon in regard to many of the subjects with which they are concerned. " — Edinburgh Medical F eurnal 
“We can cordially recommend the volume, as one which combines much practical and technical information afi sound 
common-sense. "— Zo»eon Medical Record. 


MACMILIAN & CO., LONDON. e 
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SAMPSON LOW, MARSTON AND CO/8 NEW PUBLICATIONS. 


‘Now Read (ly.—-n one volume, ramo; 300 pages. fully illustrated, price, ras. 6d. 


ALUMINIUM: 


(ITs story, QocUBRENCE, E30PNATIES, METALLURGY, AND APPLICATIONS, fkouupINa ITs ÁLLOYB. 
By JOSEPH W. RICHARDS, A ,C., Chemist. and Practical Metallurgist. 
PARTI Occurence s arum Bessie Catia, Conan | Mamata of Alum. Tghoam’s Procamy From Uns RPL 
PART TIL—Peorertins, Prrsicat Esoreeties. Commercial Alu- Process ın use at Salindres, Cost of S S “Wobster’s Proven 











= Colodr Lustre, Odour: T_e Mann $ Frzahmnuth Nicwerth's ; Reduction by c (E a rm 3 
enacity ; Elasticity , Denny y N ‘Corbell, ydrogen (Gerhard) Carburetted Hydrogen (Fleury, oan 
olathty; Electric Conductivity ; Thermal Coaductrvhy Spedüc Heat Sth ions ( Johnson, Noewerth), S 
Water, Sulphuretted H aad dece a ee ae worthy Thatta S i. Johnson, Benson, Banc, razi, 
Hrirkkicnc Aci Cani fits, Orgia ic, Vi &c., Solunons of | (Calvert and Johnson, Bamon), Zino (Bassett, Wedding, 

otallio Salta, Nitro Stheates and Bones Vinctapar, Calc parc pedem -Electncity ( r | eri 
Sulpbate of Soda, Hydioget, Nop Ca eire S n Uc tr up Soldering, Vasto uh Alamo, 
Fluorine, Carbonetos of aah nt ee xi Observations. fig and Silvermg Alummnim. 

PART [V.—MxrALLUERGY (Expenrentil ): Oerztedt, Wohler, V.—ALLOTE oF ALUvIKIULL General Remarks : 


Silicon, Mercury. 
Percy, Gerhard ; taca] : Antimony, Bim N Silver, Gold, 
Davy etc pr Pus Cadman, Borom S EE EET EA N 
Doahy and Mareaka, Jimi, R. Wagner, Dumu, n Jablochkoff; Sodium, Nitrogen, 











TRAVELS IN THE WILDS EOUA- | SEVEN YEARS AMONG THE FJORT: 
DOR, and th» EXPLORATION OF TEZ YO RIVER Boing an English Trader's Expenwoes in the Congo Distric. 
eee F.R.G.S. Wit Map Crown iie . R] DzwxxrT. Meu ma Cun ee e Doch 

FOURTH AND CHEAPER EBITION, REVISED. TO LAKE TANGANYIKA IN A BATH- 


EN PH With Portraits from Pho f 
THE CRUISE OF THE “ FALOON.” acu Vere ety Eee Re 





A V South Amer Yacht. E. Kon G 
ler Aun Maps aul Ei Dy Gan ena uris E HORE. ERACE Com fro 74. 64. (Realy, 
oxtra, R iltrstrared with UNDRED executed 
Rad s CENE ee 7d om a OODENGRAVINGS Royal By bs AE 
MY AFRICAN HOME; or, Bush Life in HARPER’S MAGAZINE, Vol. XIL, 
Natal Young Colon !' By Erna W: UNE to NOVEMBER 18%. Contain Novela, Stones, 
. Freko.” IDustransd. E baat 6a.” ^ [Ready pool Poems, kc, glshicrately ad Ws Mnt e Norea 


oe London: SAMPSON LOW, MARSTON, SEARLE & RIVINGTON, 188 Fleet Street. 


CLARENDON P PRESS SCIENTIFIC WQR 


Half-Morocco, with many Wocdcuta, 
OUTLINES OF CLASSIFICATION AN] AND EP ,SPEOLAT, MORPHOLOGY OF _ BLANTS. By rn K. GOEBEL, A 























New Edition of Sachs's "Text boc uf =otany. ” Pk IL Authorised Ha Traralatic by Gaxxxxr, M.A, Fellow of Magdalen 
U with tho Transla of Dr a. Se Dara Verden Pru of foa eu. premi jene M MI ich 
MPARATIVE ANA OE TIVE By Mr. L E. VE HAR 

COMPARA OF THE PHANE HANEROGA S LHP ERE ETE HARBOURS AND DOCKS ; a Physical F atures, 
FRS, FLS, and D H Sco MA AD PLS Royal vo, VERNON HARCOURT, MA, Balliol Collage, Orbel, ILICE 
was. 6d. Two Vola (VoL L, Text ; Vol IT, Plate) Sro; cioth, asr 
+í Undou the best esto on tEn mjer" — Atademy “ The mb& completo modeen book dealing with harboor and dock- 
'* Calls for praise from all competen: botamuste.”"—A themau. E fom a AQUA pridal potat of view, now pubhsbed m 
x iA Aste of Unip EUR ERE A RA an 2 to find a place overy technical library in the country," —Na£wrs. 
Edon. Demy Bro, c Pas te VoL I. The Iqubrum of Co-planar | A ip the Cana end Je HIVERS AND o CANALS, relating 
By far tho jest treatise on statics In he Eingl ch language” ”—New York eee NE omn Canale S Br te Raus Agee Te ola 
Naton D Hm I, Text; Val. II, Bro, cloth, ars. 
ud meu Eaporfoit work ; m fact, one of tle best treanses of the day ”. — «t heic In all civil enginserning «colleges. — 
e S T ug London: HENRY FROWDE, Claredon Pres Warehouse Amen Corner, E.C. 
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Of Nature trusts the mind which builds foray. 7—WoxpswoxTH Sue . 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES, 
Stand, with 1-In. Object- 
gass and 1 Eye-piece ... 


Stand, with rin and jin. 
Object-giasees .. 8 8 0 


ÉÁ£ sd. 
220 


-440 


toe Pamphlet sent on 
pplication to 


ai boa 
R. &J. BECK, 68 Cornhill, London, E.C. 


'GoLD MEDAL, 
International] Inventions Exhibition, 1885, 





'* > THE ‘NEW 


AeIE, “NERD BAROMETER 





EN MICROSCOPIC ATTACHMENT FOR LANTERNS 


è (NEWTON'S PATENT), 





Bi An saison Rc Pocos i e saw eat Roane aot : 


Can be sern ai werk by intending Purchasers at 3 Fleet Street 


For Particulars of Newton'y Patent Lanterns, Scientific and otber 
jection, n and Electric ings see of Projection 
Apparatus Four Stamps Suya AL INVENTIONS ITION, 1885. 


NEWTON & CO., 3 Fleqt Street, London, E.C., 
Opticians to the and Government, Makeni der Description of 
Sclentifie and Apparatus for Colleges, &c € pparatus 
for Polariscopy, ce ree 
Full ligstrated Catalegues 6 Stamps 








ANEROID BAROMETER with Alti ade Seale, COMPASS with Pate! 
Dial, and THERMOMETER berg Fahren Seale 
Price Lists Postad Free te all Parts of the World > 


“NEGRETTI & & ZAMBRA, 


HOLBORN, VIADUCT. 
PR oka ET VSTAL PABACE. 


STREET 
N. and Z.'s Largo queue rrpp Entran, i Price se G 


ne No e, Tol 
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GGVERNMENT GRANT of £4000 for the 
AROMOTIOR of SCIENTIFIC RESEAEC cations to be 


next Meeting of the GCVEEN NT GRANT 
to the SxcxrTAX-ES, Royal Soc.ety. 
ed “ Govarcm-nt Grant,” before 


consdered at the 
COMMITTEE must be forw 
Baciogton House, London, W, 


» n and mus be written upon praod for, which may be 
abad Von 


the Assstant Secretary. 


ST. THOMAS'S HOSPITAL 
e MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 
TWO ENTRANCE SCIENCE SCHOLXRSHIES of rex Guineas and 
die te OCTOBER tas to all First-Year Srudents, wil b: offered for Compe- 


ar held tirotighont tite Year fo- the "PRELIMINARY 
Penrice: pi "INTERMEDIATE ALB" Examipatioos of the 
Ug s sal be mide to Derges cx AE la 


arrangemen 
ears o for Dental Sradanta, an be Qualified Precinocars 

all particyjars may be obteinec fron the Medical Secre- 
tary, RxxDi x. 


W.M ORD, Dean. 

BEREMAMPSTED SCHOOL, HERTS. 
Twenty-eight milestrom Euston. Good 3ctolarshins and Eahfbitions 
eg rat as a 
A FRENCH GENTLEMAN, with First- 


rate Scholastic Recommendations has a Froch Class for Army Pupils 
at a Colville n4 Bayswater He ard hls vifo also recerve as 
Boarders two or,jbree Young Men who «mi to atc iy the language for 
basnew or convermationu purposes — jddrdis A. AurzrD VIGER, 
Swanley, Keng. 


W. P. COLLINS, 
SELLER —Secgn 
and Parcels of 
Portland Street, Oxford Street, London, W. 


BOOKS *(Secondhand 
mandera &c —C HERBERT 


rainy 














SCIENCE BOOK- 
Mo 


, Miscellaneous, Re- 
and Foregn Bookseller, 319 
froe or recerpt of cwo stamps 

enzs 


A FIRST-CLASS BINOCULAR MICRO- 
SCOPE with all the accessories rece-sary fcr a instrument ; very 
Httle used ; a ‘bend als ba xin Appl; C. ;" care of STACY and 
Cuor. 7 and 8 Paternoster 


TELESCOPES. T be Sold, a ginch 


Equatorial Glass by COOKE, a 6mch by SIMAIS, and a 
Tarat Iomroment, also by SIAIMS, the property of the kate 
HOMAS BARNEBY, Esg., —Further partxulars on app. 
to Meer~ YoxcE and Cox, Solicitocg, Wonester 


MINERALS, FOSSILS, ROCKS, 
MICROSCOPIC CBIECIS 


RECENT SHELLS, CRUSTACEs, ZCHYNODERMS, 

CABINETS, GLASS-CAPFED BOXES, 
HAMMERS, NATURALISTS' 
DREDGES, &c. 


THOMAS D. RUSSELL, 


E MEDALLIST, HEALTH EXHIBITION, 
EWGATE STREET, LONDON, E.C. 


YORK’S 





BEE tee 


78 





OPTICAL LANTERN SLIDES. 


Seven Medals have be2n awarded. e 
In addition to the thousand. of subjecs, Tráva, overy m 


are added to thair seventeenth Annual 


Iralen 


st 4 
Sold by all the he Leading Op icians in the United Kingdom, thretigh 
* whom please order. 


YORK & SON, 
87 Lancaster Road, Notting Hill, London, W. 


LIVING SPECIMENS FOR THE MICROSCCHE. 


GOLD MEDALawarded atthe FISHERIES EXHIBITION to 


THOMAS BOLTON, x; NEWHALL STREET, eBIRMINGHAMA 
Who last week sent to his Subscribers some Nitella covered wi p RA 


of animal lfe, including several rasta Ronfera pid Tenoa 

Yos Lucio, pub cas fuviamhs, 
vox - tomowgraca, 

: e m Hran e Vorncalla, Cartan, and other Spedmens 


EE Ee `s) Biological Laboratory 
Weekly ents will Pa nade in this pi ia of Meo B. a 
m sopplying 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Courts of Six Months for Subscription ef £i 
ev Twelve Tulas for 105. 


Poctfollo of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT 


The name of this Cement, admitted tn be fi ur 
Work, has been registered, and ıs now labelled in White Letters 
Brown 


nd 


Groand 
Purchasers should see that they are not decelved by Hendilent Imita- 
with full instructions for use, from most Opticians, 





tons 
Price 15 Raa 
Post free 


nears WARD, s49 Oxford Street, M@hchester. [503 ; 


ROCKS, MINERALS, FOSSILS. 
F. oH. BUTLER,- 


Assoc. R. S. Mine Lond., M.A. Oron., L.S.A. Lond., &c., 
Successor to the laie R. PALLING, 


180 BROMPTON ROAD, LONDON, S.W. 





tha numeroc: microscopic rock-sections recently added to stock 
aro the following .-P. e Menbentot ; Gabbro-S Hornblende- 
Saussurite Gabbro, and rock, The’ Larard , Olivine- Hornblende 


Nn Kynznco; and ''Graouhte" in contact ‘with altered Kallas, 
M n, Devon. a Genil Catalogue now ready. 


MINERALOGY AND GHOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS ND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES Q ATRIX, CELES- 
TIXE, OPALS, &c., &c. 

RARE MINERALS FOR ScreNriFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

Nxw SERIX3 oF ROCKS. MICROSCOPIC SLIDES, 
Hammers. Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES OX APPLICATION. e 


SADIVUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 
SIX PRIZE MEDALS - 
AWARDED FOR GEOLOGICAL COLLECTIONS 
G ‘ological Collections »«peciall iae Prorat Lr 
and Art Department, and’ all Lecturers and Teachera in 
“Britain, A 
New and Rareastierdlucinctan te atria nal all parts for selection g 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Varisty in England. 
New Cataloguesand Llets on application to— 
JAMES R, GREGORY, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Datablished #7 Years in London. 


TURTLE TABLETS. 


A sclontiic geal by which WEST INDIA TURTLE, with all 
their Jusclousness of calipee end caipash, are concentrated into Tablets 
A Real Larury for Epicures, Invatids, Travellers. Each Tablet ls 
mfcdent to make Two Largo, Plates of J and 


COLLIC- 





Three Tablets for ss 64. P iM dirae post 
CH. HOQPER & CO, 

164 Queen Victoria Stregt, London, E C. 

e Tose Doors frees iha Times” Offce. 
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Sale bp Auction. 


®EMOVED FROM THECOLONIAL AND INDIAN EXHIBITION, 
NATAL AND STRAITS SETTLEMENTS COURTS 


me J. C. SFEVENS has received Instruc- 


tons from the Exrcsufro Comgnissioners for Natal and the Straits 
creo UP ere eee Eee 
ee aa oe ONDAY, Dau i at hálfpast 12 precisely, 


On view the Saturday prior from ro till 4, and Morning of Sale, and 
Catalogue, had 








Now Ready, Price ss. 

e,I1HE JOURNAL OF THE 

ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 

Vor. XVL PART 3, FEBRUARY 1887, i 

pounis Commun cations Prof Flower, Dr. E T. H. 


H Ling Roth, 
ALA T R Gr Rey. 


A G. V Torrance, Alus D., R. 
e Bland, and J G 


London: TRUBNER & ČO , Ludgate HU, E C. 


MARVELLOUS MEMORY DISCOVERY 


(UNLIKE MNEMONICS), 
And Cure ef Mind Wandering. 
Any Book Learned in One Groat inducements to Correspondence 





New Prospectus from Prof LOISETTE, sx; New Oxford Street, London. OxIO1XAL A 


eM 
NORTH BRITISH AGRICULTURIST, 
chrcalatos 


rhe ciler A ket J ourna] In COME extenaivel 
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ROYAL GrocrarmicaL SOCIETY, at ie 
LONDON Imerrroriom, at 5 — rhe Future for Art; W. B. Richmond. 


* isque Ky saad 15 


M finus Crest lcs Agë: Dr. Litton Forbes 
IIustrations ) 


at — Adjourned | Discumion upon the 

to o Campy on ''Sewage-Sludge."— 

* RoraL pm mue Function of Respiration: Prof, Arthur 
Gamges, F.R 3. 


WEDNESDAY, geri 16. 
RovaL METEOROLOGICAL 


SocixTy, .—Drscussion on the Hon R 

Abercromby's Paper, On tho Idenuty of Forms all over tbe World, 
and on the genaral es by which ther indications must be read 
concernmg the Nomenciatre of Clouds for ordinary use’ Dr 

i Int Nomenclature 


bercromby —The Influence of Weather on the 
Acid in the Ar of Ptains and Mountains. Dr. 
W. Marcet, F.R S., and A. Landriset 


THURSDAY, FEDEUAKY 17. 


894.50. 
Socrery, at 8.—Phytoblological O Part IL. Forms 
of CAEN snd of -Sa Joun Labbe — On Vinca 
Scales of Hydrophid: P. C. Hoek.—Obserrations on the 


Loxnox M LRESTEUIÓN, at 6—XElectic Bella II.. Prof Silvanus Thomp- 
Pagan emu, at s — Roi ‘Adlirason and Anti: Charles E. 


FRIDAY, Fresncaxy 18. 
INSTITUTION OF CO EROIREEES, at 7-3 —D 


and the Work carried out under > Geo. A 
Rotar, IwsrrruTIONM, at 9 -qudi 
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SILVER MEDAL 


INVENTIONS EXHIBITION, 1885 e 


this Instrument shows a Fie 1 feat long as sharp! 
Proba of Blow-dy 14 foet ong ornoa of Fiy’s 


Eye magnified sins: Is also tho most rt ian des 
Polarissone i made. Particolare and Report of Royal Society 


NEWTON &.C 
TO THE QUEEN AND THE VERXMENT 
MAKERS OF EYERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
For COLLESIS, INSTITUTIONS, kc SPECAL OPTICAL APPARATUS FOR 
PoLazIsCOFT, SPECTROSCOPY, ou FOR SCREEX Projection 
Pull [[Pustrated C. 6 Stam, 
3 FLEET BTHRET, LONDQE. 


SECOND EDITIO, 
RIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 


A CATALOGUE OF GHEMIGAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIP1IVE 
Dem vo, 480 pp., Ilustrated with 600 Woodcuts 
Mest Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN AND SONS, a2 GARRICK STREET, 


J. H. STEWARD'S 


MAGIC LAN TERNE 


AND 


DISSOLVING VIEWS * 
o Have boan awarded 
GOLD & SILVER MEDALS 
| For Opticaland Mechanical Excelltpce. 
ILLUSTRATED CATALOGWES 
Gratis Post Free to all part» of the 
Worldg 











Sele Maker ef 1 Bridgman Triple 
Lantern and the Luke Bi-Untad 


School Lanterns from £1 ros 
The CELEBRATED COMPLETE SET, 42 151, best value over offered 3 


Show-Room—406 Strand, ° 





Optician to the British and Foreign Governments. ° 
406, 66, 456, Strand; 54 Cornhill, London. 


MOORE BROTHERS will be pleased to 


show their collection of Skulls, Skeletons, Crustacea, and 
e Models to any Biol or others interested, who may be 
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* visiting Liverpool, i will kindly notify date and time 
of intended visit to the ratory, 14 Gardner Road, Tue 
Brook. 


MOORE .BROTHERS, : 
OSTEOLOGISTS AND DISARTICULATORS, 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


W. P. COLLINS, SCIENCE BOOK- 
SELLER. —: PY arare and Ny utente Mur ed uer 
taken ingarchange.—:57 Great 
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ECTRICAL ENGINEERS AND MANUFACTURERS. 
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L ; pattem) etai Ga izea, UM ae e FM ies a nc Dundt b 
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PERKEN, SON, AND RAY™MENT 
(LEJEUNE AND PERKEN). 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIO LANTERNS, SLIDES, AND ACCESSORIES. 
















: . . Ior HATTON GARDEN, LONDON, R.C. 
—w 
PRIZE MEDAL] HARVEY & PEAK, HEALT He 
AWARDED [By A2opoiniment to the Royal Instinztion of Great Britain, EXHIBITION. 
. e A 1 
LEWIS WRIGHT'S Successors to 
PROJECTION W. LABD & CO.,« 
POLARISCOPE, BEAK ST. 
Showing axes of Crystals, - $ 3 REGENT ST, W." 
&c., on a well illumfnated "e é —— 
HARVEY & PEAK uz : 
and flat feld. MAKERS mam MAH Catalogus per post 8d. 
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- is the best and, althoagh a Hie dearer, | | veu ra E RE REESE 
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really the che&peet in the* end, 


- o Is a Certain Oure fur all Disorders of the LIVER, BTOMA(L- 
The British Medical Journal mys:—' ‘Vax Hovrrw's Cocoa” AND BOWELS. A Great PURIFIER of the BLOOD; s 
ls admirable. In favourit is perfoct, and it isan pure, vell prepared, and | | Powerful Invigorator of the System, in casos of WEAKNESS 


LI PM 
rich,” An o. AND DEBILITY, and is unequalled in Female Complaints 
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A TEXT-BOOK OF 


PATHOLOGICAL ANATOMY AND PATHOGENESIS. 


By ERNST ZIDGLEL, Professor of Pathological Anatomy ın the Univernty of Tubingen. n 
Translated and Edited for Euglish Stnients by DONALD MACALISTAR, M.A, ALD., B.Sc, F.R C.P., Fellow and Medical 


øLecturer of St. John’s College, Cambridge, de ies? to Addenbrooke's Hospital, end Univermty Lecturer :neMedicing. With 
numerous Llustrauons. Part II. —5PZCIAL PATHOLOGICAL ANATOMY. Sections IX.-XIL 8yo. ar. 6d. 
Pat I.—General Pathological Anatomz. Second Edition. 12s. 6d. Part II.—S Pathological Anatomy. Sections 


L-VIIL ` Second Edition. ray. 67. Sections IX.—XII. 125. ba. 


. A TREATISE ON CHEMISTRY. 


By Sir H. E. ROSCOE, F.R.S. ; and C. SCHORLEMMER, F.R.S., 
Profepsomtof Chemistry in the Vision University, Owens College, Manchester. With Illustrations VeLumr IIL —ORGANIC 
CHEMISTRY. Part IIL  DemyBvo. 18s. - 
Volumes I. and IL—INOzGANIC CHEMISTRY. Vol. I — The Non-Metallic Elements. With a Portrait of DALTON, ved by 
C. Hanns, 21s. Vol II. Parti —Metals. 18s. VoL Il. Put II.—Metals. 185. Vol. III. Three Parts. —ORGANIC 
CHEMISTRY. Parts I. and II. 215. ect. Part IIL 185. 


MACMILLAN & CO, LONDON. °° * \ 
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i A NEW BOOK BY MR. J. NORMAN LOCKYER.. "T 
THE CHEMISTRY OF THE SUN. uL. 


By J. NORMAN LOCKYER, F.R.S, 





Correspondant of the Institute of France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 
. 2 .c With Illustrations, Demy 8vo, 145. bd 
The Times says :— . 


* The phrase (the chemistry of the sun) would have had'no meaning half a century ago, and the results achicv@®, 
as descnbed in Mr. Lockyer’s clear, em c, and unconventional style, must far exceed the most sanguine dreams of 
ay pists. They certainly scat'er many of the fine fancies which the poets have woven*round the face of our ‘sputless’ 
luminary ; but have given us in their place facts which no post could ever have proached in his wildest imaginings. . . . . Mr. ~ 
Lockyer at the beginning, and traces carefully and with clear deliberation the progress af solar spectroscopy from the time of 
Kepler®o tday..... We have only been able in the most summary manner to refer to some of the points of interest 
in ghis ne# volume, the numerous illustrations in which deserve a word of praise." ` 
The Scotsman says :— e 
‘No dn in this country can Mr. Lockyer in the rare combination of ing accuracy in experimental work, 
sterling impartiality of j ent, and brilliant clearness in the expression of his o His numerous published works have 
assigned him the hivhest p as an authority on solar physics. . . . . The authors work is to be highl commended’; whatever 
conclusions scientific critics may arive at as to the value of the hypothesis so ably advocated, there can be no two opinions about, 
the uniform mogs@ty and couiteous respect for others which breathe through every of the Yblume ; thf brilliant but clear 
* style of the language in which hig thoughts are clothed ; the exemplary enthusiasm by which he carries his readers on over much 
which ‘otherwise would be hard dry; and the genuine scleütific schb p which never courts the tactics of the 
monntebank.” ` e. @ 
i MACMILLAN & CO., LONDON. 
: eee 





Now ready, Second Edition. Third Edition in the Press. ` -- m 2 
*ADAPTED TO THE NEW BRITISH PHARMACOPC(EIA, 1885. 
: Medium vo, price 21s. R ° , 

A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERÍA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc, F R.S, Fellow of the Roysl College of Physicians ; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Matene Medica in the rm of London, 
yes Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 

burgh. e : 
ADAPTED TO THE UNITED STATES PHARMACOP(EIA BY F. H. WILLIAMS, M.D., 
Ld i BOSTON, MASS. ! 


‘(Tt is simply a nine of wealth both for students and practitioners, It is thoroughly pedea and thoroughly rellable. . . . It 
is undoubtedly the best treatise on the subject in the English "— Britisk Metical Journal. . 
“A work which marks e distinct epoch, a turning-pomt in istory of medicine. {t is not a mere compilation, +. . but 


it is essentially a new departure breaking away from well-worn tracks into a new and almost unknown regicn.”"—Afesical Times `° 
and Gasette. - - 





" BY THE SAME AUTHOR. ° 
DISORDERS. OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. ° 


9 This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Authcr on similar subjects. 
8vo, 10s. 64. . 
“ Distinguished by accurate observation and original thinking, these papers ave been largely instrumental in moulding fent 
medical opinion in regard to many of the subjects with which they are concerned." — Kai nànrgh Medical Fon! nal 
“We can cordially recommend the volume, as one which combines much practical and technical mformatign and sound 
e commonsense. ”—London Medical Record. e 


MACMILLAN & CO., LONDON. . 
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FOURTH EDITION, Revised and Considerably Enlarged. 


“SPECTRUM ANALYSIS. ` 


SIX LEGTURES DELIVERED IN 1868 BEFORE THE SOCIETY OF APOTHEGARIES OF LONDON.* 


BY 
SIR HENRY E. ROSCOE, LL.D. F.R.B, 
FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 
* 
-* ARTHUR SCHUSTER, Ph.D, F.R.S. ° 
Professor of Applied Mathematics in Owens College, Victoria University. 
With Jbpendices and numerous Illustrations and Plates. Medium 8vo, 213. 
MACMILLAN & CO., LONDON. i 
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WORKS BY CHARLES DARWIN. | THE CRUISE OF THE MARCHESA TO 


A NATURALIST'S. VCYVAGZ ROUND 
THE WORLD. Crown 8vo. 


, THE ORIGIN OF SPECIES BY MEANS 
OF NATURAL SELECTION. W.odeuts Post Bo. 7x 


gy 
“THE VARIATION, OF ANIMALS AND 
PLANTS UNDER DOMESTICAT-CM. “Vocdectg. a Vola, Crown 


INSECTIVOROUS PLANTS. 
Gv» 


$vo. 


Woodcuts. 


THE DESCENT OF MAN, AND SELEC- 


TION IN ET TO SEX. Woods. Past Bro 9s 


THE EXPRESSION OF THE EMO. 
e TIONS IN. MAN AND ANIMALS. Ilucrtoas Crown Bro, 


THE MOVEMENTS ANIT EABITS OF 
CLIMBING PLANTS. Wooden, Crown Svo Sr 

THE VARIOUS CONTRIVANCES BY 
TEC Sali ia: ARE FERTILISEL EY INSECTS. Wood- 


THE EFFECTS OF CROSS AND SELF- 
FERTILISATION IN THE VEGZ-CABLE KINGDOM. Crown 


^ Bro, zar 
THE DIFFERENT FORMS OF 
COURS ON PLANTS OF THE SEMI SPECIES. " Woodcnts 


THE POWER OF MOVEMENT IN 
Tm LI With Woodcut& Crown vc. rse 


THE FE OF ERASMUS DARWIN. 


Teie tdr of his hi Sdemtfic Works ty Ezwewr Krause Portrait 
745 


E "FORMATION OF VEGETABLE 
THROUGH THE ACTION CF WORMS. Woodcuts 


HATKA AND NEW GUINEA. Wrru Noricxs pice 
. Mu ps ARD With Maps and 150 Tihiscrahons. 
INDUSTRIAL “IRELAND. 


PoLicr ar 
Crown Jro. 
and its Canses—Corn and other Food Crope—Live 
Entter i am Fisherios—Pliants used in 
E Mines an d Cuarries—T im bar ind Peat—Textile and 
rades—Pottery, Glass Alotal WW. — 
Groap Turpe Minor Trace-—Co Fier 


Tah Rad Financa! S 
HYDROGHASHICAL" Ems G. GA 
of p Means and Mothods 
Marne EI L WHARTON 
to the Admiralty 


llusranons, 
A MANUAL OF NAVAL aoee. 


ee Sae tems Saan o Magia eve, 
PM and Tachen By W. ac RITE 


Second and Revisec Edittion Illustratioos 
THE STUDENT'S ELEME NTS OF GRO? . 
Dost do, en CHARLES LYELL, F.S. With 600 Wodqgcuta. 


IRELAND FOR THE Inu.” 


Suggestions 
Practicar By 
ROBERT DENNCS. 
CoxrExTs :— 
and Dead híoat—' 


THE FIRST BOOK OF ATURAL ` 
PHILOSOPEY : m pubeducdan to the S ady Statica, 
H nnd Sound, with numerdiis By 


VaL MADD, Small 8vo, 64 
KIRKES’ HAND-BOOK OF PHYSIO- 
edd ii AT MORRANT BAKER, F.R.C.S. With 400 Illustra- 


METALLÜRBY; the Art of Extracting 
METALS from ther OR RES, and various Purposes of 
By JOHN PRRUP CY ORE The following 


now read: 
SILVER At AND COLD. With Ulustrations. 8vo. pe 
Lees oe Pad ped 


th Tlluatrations, 
HOUSEHOLD SURGERY; or, Hints for 


EME CIES. SOUTH. Fourth Edition. With 
CURL gs- Ney e Adda e Ph voda Fcmp.8vo. 35, 64. 
e JOAN MURRAY, Albemafle Street. 
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A WEEKLY ILLUSTRATED .JOURNAL -OF SCIENCE 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH ` 
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Adj Dia- is pro with & fine motion focusing arrangement, and and it is 
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B. &J. BECK, 68 Cornhill, T London, E.C. J OHN BROW! BROWNING, 
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International Inventions Exhibition, 1885. » 68 BTRAND, LONDON, W.O. 
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HENRY WAL HOLDER ALA, Registrar. 


MR. WM. LEIGHTON JCRDAN, F.R.GS, 
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THE NEW PRINCIPLES C? NATURAL 

PHILOSOPEY, * 
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OCEANIC CIRCULATION. 


form & 
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EOW & CO.'8 PCCERT MICROSCOPE LAMP, By. 64 
MICRO-PETROLOGT.—Seetions of Pitchstonss 


JAMES HOW & CO., 73 Fauntncpox Stexer, Lowpox. 
BERKHAMPSTED SCHOOL. HERTS. 


Twenty-eigbt miles from Euston. Good Scholarahips and Exhibitions. 
Taboratory, Łoated exímming.bcth, woRkahop, &c. £5s PRENER 
Address, Head-Mastzr. 


—— A. 
A FRENCH 3ENTLEMAN, with First- 
rata Scholastic Recon mer has a French Class for Army Pupil 
Dia tet oio em = GN itt o indy che bigoan for 
id covert aoea] pues aa M. xx Vicus, > 
Swanley, Kart. « 








P 


Feb. 97, 1887] 7 


THE ENTOMOLOGIST'S MONTHLY 
; MAGAZINE. 


9 Price pe adi 
by C. G. BaszzrT, J. W. Dovaras, -W. W. Fors, ALA.» 
eFLS, R. NcLacman, È.R.B., C. SAUNDERS, F.L.S., and 
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anic Che- 


chemistry, Elementary Lessons in. 
HENRY 


Illustrations $vo. Problems 
e te THORPE. with Rey. 18mo. ss 
Owen’s College Junior Course of Practical 
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double stained, showing oesifying cartfagr, &c.  .. - each s 
eed nue Jer M Kiten, NET fbe eer of the 

temporary by doreloping permanent toth on ES 3 
Vory pretty of Wheels of Chirodota. —- ee cack 2 


Weise ate apes ae of Duns: roo different species, with 
Just of names, in cas? , -s 
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with Lens menclored above, of.the'very finest quality with 
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; in PAM Case, complete, 186" e 
LJ 
LANTERN, exactly similar in all ` E 


bat with Tin inste Mahogany Body, 24 100. , 
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TRIPLE m — — X 13 18 0 e 


WATSONS NEW SCREEN STAND, an, immense 
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STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 
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NEGRETTI & ZAMBRA, - 
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1'AM SENDING FOR TERLE YEARS 
A BOTANICAL AND ZOOLOGICAL EXPEDITION 


p pes or BRITISH NORTH-VYESTERN CEA 


Collections of'Pjant«, Seeds, Mose denso se die TOMUS Ec, at 


me particnlatiy. deed 
Prussia, 
DAN, E.R.G.S,, 


MR. WM. LEIGHTQN 
Is prepared to make engagements firing Lectures on 
THE NEW PRINCIPLES OF NATURAL 
- PHILOSOPHY, -. 
And also, in separate Lectura, on 
GCEANIC CIRCULATION. - 
eo 
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New Prospectus from Prof. LOISETTE, x; Bex Oxftrd Street, London. 


. MINERALS, FOSSILS, ROCKS, 
" MICROSCOPIC OBJECTS, 
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° GEOLOGISTS’ HAMMERS, NATURALISTS’ 
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THOMAS D. RUSSELL, 
o PRIZE MEDALLIST, ‘HEALTE EXHIBITION. © 
78 NEWGATE STREET, LONDON, E.C. 





LIVING SPECIMENS FOR THE MICROSCOPE. 
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THOMAS BOLTOR, sy NEWHALL STREET, “BIRMINGHAM 
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Brook. 


MOORE BROTHERS, 
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Single Specimens. 7 


ROCK SECTIONS AND ROCK SPECIMENS! 
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- JAMES R. GREGORY, 
88 CHARLOTTE STSEET, FITZROY SQUARE, LONDON. 
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Geological Transparencies for the Lantern 
Catalogu 
WALKER'B SE GRANITE BALANCE | FOR ROCKS 
D METTERALS. 
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Sg 
THE ENTOMOLOGIST’S MONTHLY 
* MAGAZINE. 
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by C. G. BaxzgxrT, J. W. Dovaras, W. W. F MA, 
FLS, R.M FRE E. Savwpges, F.L8., and, 
H. T. ‘Branrrom, F.R.S. 
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Sobecripticn— Gtx Shillings per Volume, post free. The volumes ooir- 
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_-HANDY MAP OF THE MOON. 


Gee ee from a large Drawing by T. R. 
R, Esq. It ts mounted on card is X'is Inches, and has every pro- 
minent featuro of the Moon's surface accurately accurately dolineated, and an explana- 
tory lettespress is pasted at the back of the oard. 
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—M———:——- , 
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Edinburgh: ABAM & CHARLES BLACK. 
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By. G. CHRYSTAL, M.A, 
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Mtem im tle Umane SIE EE, 


Edinburgh: ADAM & CHARLES BLACK. 





In One VoL Royal vo, Cloth, New Edition (Third), Price 315, Ga. 
CANAL AND.EIVER 
ENGINEERING, 


By DAVID STEVENSON, 
F.R.S.E., Late-Member of the Institution of Ciril Engineers. 
New Edition (Third) 
Br D A. STEVENSON, B.Sc, F-RSE, and C. A. STEVENSON, 
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OUR MORALITY AND THE MORAL 
QUESTION; By LIONEL BEALE, F.P@6., Professor of Medicine 
In Kirg's College, London. 
J € à. CHURCHILL. 


OLD OR NEW CHEMISTRY, - 


Which is Fittest fog Survival? 
And other Essays in Chemicas RSE. 


BY 
SAML. E. PHILLIPS, FCS 
ss. Sa., Postage Free. 
Published by WERTHEIMER, LEA, & CO., London Wall. 
NORMAL SCHDOL OF SCIENCE.—A 
Mg et wil inda and refned ad the houia a 
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Mathematical Instrument Macrfacturer “o H.M. Government, Cagmcll of . 
India, Science and Art Department, Admiralty, &c. 
ts 


W. T. S. obtained the only Madal n tho Great Bxhibtion of ie for Sa 


eee of Construction of Instruments, and 
Gotp Mxpar in the r ee 88 1885 for 
matical Work, Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNGTILE HOLBORN, LONDON. W.C. 


MINERALS AND STONE 
IMPLEMENTS. 


ME. dort to calltha attention of his CHents and the 
Public to his large Series 
MINERALS au STONE IMPLEMENTS, 
from which single specimens can be 
Elementary 
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Collections of Mincrals, Fossils, anà Rocks from £1 n 
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FRIDAY, VEBRUAXY as. 
at 8.—New kerketa and Extension of Railways in India 
Secret or Agr i Hallett. T 
ROYAL vi EE at 9 —SunHght Colours: Capt. W. de W. Abney, 
SATURDAY, FEsRUARTY s6. 
CAL SOCIETY, at 3.—N oto on on Prof. Carey Foster's Method of Mensur- 
eia dora] Ioduciion of Two : James burne. 
Ear Fa CLus, a9 7.—W 
Kovac [KSTITUTION, at 3.—Sound * 
SUNDAY, VxszvAxY 
SuwDAY LxcruxE SOCIETT, —The Work of the Heart: Dr Ben 
W. Richardson. F.R S Aiba Work of the Heart: Dr Boo 
MONDAY, FxanuARY sé. 
RorvAL GrocrarmicaL SOCIETY, at $. 30. 
urnerical Calculation of the Valuos 
Summation : 


N IwsrITUTIOX, at s.— Poland, or the Disappearance of the Un- 
fittest: C. A. Fyfio. 
TUESDAY, Marca 1. 


of the Fishes collected by Mr. C. Buckley Ecuador: G. A. 
Boulenger —Note on a Vestiglal Structure in the Adult Ostrich repre- 

Prot of Digit IIL : S. Wray. Commu- 
Rocar or at 8.—Tho Colonial and Indian Exhiblion: Edward 
Canhffe M.G. 


WEDNESDAY, Marcu s. 7 
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from the Solomon Islands: Gervase F Mathow 
pon Peon avari of Tetacss in Boland : EK. J. 
e THURSDAY, Marca 3 





Weldon. on some New M 
G. C and Dr. P. 
Telephone : W H: rura aoe RS 
SOCIETT, at I Alge: 
Alfred W. Benneits Pingel Disezeo of Colocasia i Jamaica : G. Maseee 
and D, Morris. - 
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C Matter of Drosera : Prof. Remia 
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Comic Stipe j and Life Models— 

j, Curfew mnst not Ring Tonight, dM pacik Temperance Tale, 

HEIL eit he Lindini Opclans EN Tid UAA KINASE LEE 
YORK & SON, . 


87 Lancaster Road, Notting Hill, London, Ww. 
i ae CE E . : 


CHEMICAL "HAND DICRAFT. 
A OATALOGUE OF CHEMICAL APPARATUS; 


IELOATRAT E CLASSIFIED, DESCRIPTIV. 
with r600 W 


Dariy Atos pp., Iliustratod 

Most ke phi Cheapest List of Appar 

JOHN J. GRIFFIN AND SONS, 22 GARRICK STREET, 
LONDON, W.C. e 


J. H. STEWARDS . 


MAGIC LANTERNS 
DISSOLVING VIEWS . 
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ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
Work. 


E Sede Maher af the Trip 
Lantern and the Luke Bi-Uniah 


Show-Room—406 Strand. 


School Lanterns from £1 104 
The CELEBRATED COMPLETE SET, £2 tgs, best valne ager offered 


Optician to the Eritish and Foreign Governments. 
406, 66, 456, Strand; 54 Cornhill, London. 
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2 Vicor- Mansions, Westminster, and Bull Green Works, Halifax, Yorks, 
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pater, Gs eas D Piisge Al. Sie Maman of rir Diens Piin g EC 
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ePRIZE MEDAL) HARVEY & PEA HEALTH 
AWARDED [ay A psiziman! to tha Royal Institution of Grea Britain, EXHIBITION. 
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PROJECTION | W. LADD & co. 
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E REGENT ST? W.. 
Showing'axes of Crystals, 
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e e eee 
eee iio kotial. Houdwritnky slo MACMILLAN’S MAGAZINE, 
wiggs even ora etches, Pro- 
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Type-Writing are oasly, quickly, xd casaply produced by the ppm he eee EE MORALIST, ao 
3 LYNCH L Law, ATERSON. 
+—THE EVE (ORABLE JOHN HALES, m 
A UT 0 C0 D Y | S. T See OF DTE. wove 
[THE SONG OF MALDON "By Li [COLONEL LUMSDEN 
Very cu aak, used with ordinary pin aad pni Anto-Circnlars resemble 9—THE Lå By’ tho BISHOP OF 
AUTOCOPYIST CO., 10 —THE WOODLANDERS. uci ai By.THOMAS 
7» London Wan, London, and sa Press Streat; Manchester. MACMILLAN & CO., RONDON. 
MUSEUM GODEFFROY, HAMBURG. On the rst of every Month, peii Sixpence, 
This great and idus m THE ENTOMOLOGIST: 
e by Mr. DAMON N Wayman neta cf cf Mussoms and others are | AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY: 
invited to select from its rich’stores specimer x cox otharrise obtainable. Edited by Jonw T. Carenecrom, 
j* FxxpxzxiCx Bo x», PES. D^ Beka So Lo 
: ! BLASCHKA MODELS. DT. rron, Fla. i J. Janaa Wee F. LaS 
: à z- = AX WEITE, . 
8 pea a ee Agent tr ce dans ae, relin. Articles by Entomologists on all Branches of tha: 
Sclance ; on Toseta ees renee to arm or Garden; Note@on 
Habits ; OCCIIITODCS O Rarities, 3 Month] 
ELEGANT SCIENTIFIC *PRZSENT.— | Lsssot : ic i 
‘ACSI of the celebrated DLAWCNDS of the WORLD Woopcur ILLvsTRATIDXS and occazionalLrrROGRAPEED and CHROMO- 
te and| Coloured wroc-h- in ms Glass of great Prater. $ 
poA Ke Morocco Ca SIMPKIN, MARSHALL, & CO., Stationers’ Hal '‘Coart.- 
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British Ornithologists” : 

MEN oe e irre race oni ofwoology 
habits of animals ; arrival and departure of birds ; coonrrence ofa 
raro birds; distribution and migration of fah: new or 
rare marine fish; locol mqnazia ; British ; land did 

with on the haznts and-habits of the species; and: 


Zoological, and 
Occasional translations frèm foreign 
drm of Fee fat and oet arteries In yatioun branches of- 
E OAR Ee VOORST, x Paternoster Row. 
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'MOLLOWAYS PILLS auum 


Ys a Certain Cure for all Disorders of the LIVER, YTOMACH 
AXD. BOWELS. A Greet PURIFIER. of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS: 
AND DEBILITY, snd $. unequalled in Female Complaints, 











e 
Fæ. ih Ea. 


NATURE ‘ . 


CXXXV eè 








MESSRS MACMILLAN & 00,8 SCIENTIFIC. WORKS. 





= . ° BIOLOGY. 
A TEXT BOOK OF PH*SIOLOGY. By MICHAEL 
TOSTER, MDa geo RS, profe sor dE i th revised. 8vo. sa 
Sarr PRACTICAL PHYSIOLOGY, A 
COURSE OF. Prof. MICHAEL FOSTER, M.D., Seo, S 
doc. , and J. N. GLEY, M.A., F RS, Fellow of Trinity Co Lege, 
Cambridge. Fifth Edition. Crown 8o. ye Od. 


“PRIMER OF PHYSIOLOGY. 
FOSȚER, M.D., gea RS., &c, With numerous 


MICHAEL 
Tllustration& 18mo. 
[Scfence Primers. 
PERYSIOLOGY, ELEMENTARY LESSONS IN. 
By THO HENRY HUXLEY, ¥R.S. New Edition With 
TIINMTOUS 64. (Questions on, 1s. 64.) 
ELEMENTS OF THE COMPARATIVE ANA- 
from the German of ROBERT 


»By 


^A TREATISE OR. COM D LT VR EMBRYO- 
LOGY. By F. M. BALFOUR, M.A. F.R.S., Fellow and Lecturer of 
Trmity Cam Illustrations. 


Second Edition, 
reprinted alt “from the First Edition. In s» vols. 8vo. 
Vol I 18r VoL II arr. 


THE ELEMENTS OF EMBRYOLOGY. By 


MICA abe University of Camizldgs fellow ey Collage, 
Canbndge ad tho ireal RMCIS MTRALEOUR, MA, LL. 
FERS, Fellow of T and Professor of Animal 
in the Uni revised, Edited by 
Sxpawicx, M V'felyw and Assistent Lecturer of Trinity Co 
loge, Cambridg@ and WaLrer HxaArr, Morpho- 
logical Laboratory of tho University of Cambridge. Mustrated. ros. Ga. 


ELEMENTS OF COMPARATIVE ANATOMY. 
DII oE CARD OEGENBAUR: foy Prota TON TAN. 
ELSTER, F FRS With numorous 

ANATOMY, LESSONS IN ELEMENTARY., By 

Illustrations. 


ST. GEORGE MIVART, F.R.S. With numerous 
Fcap. Svo. 6r 6s. 


A TEXT-BOOE OF THE ed 
CHEMISTRY OF THE ANIMAL | BODY. 


Chemical Changes iby a GANGES 
eu». Ea te of s, in ithe Vitra Urea tha 
Owens Colega, Manchester, 


s vols. 8yo. ridere 
L 18s. Wat 4I. app oe 


A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY-HUX- 

e LEY, F.R S., assisted . MARTIN, M.B., DSc. New 
Edition, revised. Crown 


AN INTRODUCTION 6 THE -OSTEOLOGY 
MALIA. By WILLIAM HENRY FLOWER, 

S., Director of tha Natural Departments of the 
H Professor ive Anato 


of @aws Gapvow, Ph D , M.A, Lecturer on 
Date cod Bici Gasser ES DA ot Pate CS Pro 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. w, G. B. HOWES, Assistant Frofossor of . 
Normal School of Science and School of Minas. Witha 
by TmouAs Howey Huxrzv, V.M.S. Royal gto. 145. 
A COURSE OF INSTRUCTION IN ZOOTOMY 
CERTE, in the Ciera of FARELER; B 8o. 
soap Otago, New Zealand. wie 


THE IS FERTILISATION OF FLOWERS. By Pro- 


W. THOMPSON, red Ib Deli CHARLES DARWD 
WIN, TEES ith 

pen Erit bie" Bro. 
ry . 


. MACMILLAN & 


ide rd ‘by D'ARCY - 
ntvecmty Co 


. BIOLOGY —etinad. s 


STRUCTURAL BOTANY, OR ÓRGANO- 
GRAPHY ON THE BASIS SIS OF MORPHOLOGY. To To phich ere 
added the 


of Botanical Terms. eT SA GRAYED. ger 


e er ir ASA GRÀY, 
PRACTICAL INSTRUCTION If IN BOTANY, = 
By F. O. BOWER, Professor 
d EN T VINES, 
s College. Cam 


DOP A. Crown bwo. e" 


LESSONS IN ELEMENTARY BOTANY. By 
Profesor OLIVER, F.R.S. New Editidh, With numerous Illnstra- 
tons. Ycap.8vo. 4s. 6a. 


PRIMER OF BOTANY. By Sir J. D. Hoorzm, 
K.CS.L, CB, AD. Ea Ihe T» With numerocs 
New Edition [Schesce Primers. 


THE STUDENT'S ; FLORA OF THE BRITISH 


ISLANDS. D. HOOKER, K.C S-L, C By M.D., F.R.8., 
DCL hire watson, revived. 


FIRST BOOK OF INDIAN BOTANY, By 
Demy Lm Sf en Pea om ED” 


A DICTIONARY OF ECONOMIC PLANTS. 
Their History, Prodocts, and Uses. By JOHN SMITH, A.LS., &c. 


DOMESTIC BOTANY? An Exposition of the 
Cloning, Madame, ad Maniac Panty Beda by JON SMITE, 
ALS, Iiustrations. New Crown : 

EUROPEAN BUTTERFLIES, A HANDBOOK 
9r. By W. F. DE VISMXS g KANE Ms) M.R.LA, Member of 

the Entomological Society of With Copper Plate Ilustra- 
tons. Crown 8vo. 1os. 6a. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook o/ Eurepean Duiter fiet. Crown bro. 14. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.CL, F.R S3 
murgerous Iliustratioos. Crown Svo. yL 64. 


*. MEDICINE. 


© 
A TEXT-BOOK OF PHARMACOLOGY, THBRA- 
PEUTIC D MEDICA. By T. LAUDER BRUN- 
TON, M DSc, F. od FY.R.S., 
Lecturer on Materia Afi 


TABLES OF MATERIA MEDICA: a Companion 
^ to the Matera Medica kf: By the sume Author. With 
tons. Now Edition 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 


AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tubin- 
and Edited for English Students DONATED MAC- ® 


M 
Lecturer FS College, Cam Ese to op nce 


Ilhuxtratione M 
Part L —ÁCENERAL PATHOLOGICAL ANATOMY, Second Editon. * 


ras. 64. 
Part IL SPECIAL PATHOLOGICAL ANATOMY. Sections9I,.— 
YIII Second Edition. Sections IX.—XII. ras. 64. 


MICRO- ORGANISMS “AND DISEASE. , An In- 
Micro-Organizms. By E. KLEIN. 


edicsl School of St. 
Third 


CO., LONDON. 
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* A NEW BOOK BY MR. J. NORMAN LOCKYER. - 
THE CHEMISTRY OF THE SUN: 


Fy J. NORMAN LOCKYER, F.RS., 
Correspondant of the InstP3te af France, Foreign Member of the Academy of the Lyncei of Rome, &c., &c., &c. 
* With Illustrations, Demy 8vo, 14r. 


plce facts De fe ndr ich Le pots heve, move romad the 1 i oo... Mr. 
t ing, an= trices carefully and with clear deliberation lus prog cies oF solar apecheoastos om the time of 
er to tcay..... pie tra only been able Tn the most muamary manner to refer to some of the points of interest: 
in new volume, the-nnmerous {[kzst—Hons in which deserve a word of praise.” 2 
` The Academy says — .* 
i The splendid work embodied in ths treatise demands am ue EM 


on 

sithogh bis oom dhate tn these difiealt tasuiries tax boca Made aude The illustrative woodcuts of sspectra, arid solar 

ue nne eK pT Cpe as imponit Talem dr tls velis: ever judgment may be 
d 


š as to indefatigabl 

x ot o IH AR thes mith which be Lp devisèd fea methods of testing and retesing the meaning of the phenomena observed 

e. apd the soundness of the arguments based thereon, merit the warmest acknowledgmen*." 

e è The Scetimen says :— si SAMT 

" No man in this country can sues Nr. Lockyer i» the rare combination o f painstaking accuracy in experimental work, 
im of j t an= bzllisnt clerness in the expression of his His ai cabled. works Dat 
him the m as an xutFnrity onesolar physics. . The authors work is to be highly commended; whetever 

usions scientific critics may arrive &- e»eto the value of the hypothesis so ably advocated, there can no two opinions about 





the paiform modesty and courteous respet Or ee which breathe through age o! bie ones Mie Galen, bat- cleir 
e 8f the language in which his thc cre clothed ; the exemplary erthnsiasm ich he carries his readers on over much 
w otherwise would be hard drz; and the genuine scientific scho p which never courts the tactics of the 
m t E 
be MACMILLAN & CO. LONDON. RN 
t : ‘ Third Edition in a few days. 
, ADAPTED TC THE NEW BRITISH PHARMACOPŒIA, 1885. e 


BOUT Medium 8vo, price ats. = 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. ' 
n LAUDER BRUNTON, LD., D.Sc., ERS Fellow of the Royal College of Physicians; Assistent Fere 
: and Lecturer on Materia Medica c Sz Bartholomew's Hospital dee es rear nn Be 
e in the Victoria University, cad in the Royal Colle of Physicians London; Late Examiner in trey of 


ADAPTED TO THE UNITED STATES PHARMACOP(EIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 


“The work has litle in common wit the old-fashioned books Briten bile io o NER DCN Vastu ur ara iy 
Ed MA duum p a sclentific Évcatise worthy o be ranked with the highest productions in physiol LED onr own. or 
any other largess v TE in a hook of stay for the dent and a work oË fee Ér de orare ph e — Lame. i 


THE SAME AUTHO 
DISORDERS OE DIGESTION: “THEIR CONSEQUENCES AND TREATMENT. 
This Werk contains, dition to the Lettomian Lectures, a nambet of other Paper by the Author on similar mbjocis 
» vO, IOS. - 
. . MACMILLAN & CO., LONDON. 


* Printed by RicmAxD CLAY AWD rubr eid plar ps Beat hee Quten Victoria Serest, in the City of Londodf aud Publalid by 
MACMILLAM AED Co., xt £s Officasg and Covent Garden. p-TuursDAT #Fogony s4, 1855. 
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R. &,J. BECK’S 
NEW MICROSCOPE, 
- 66 : 
THE STAR" 
PRICES, £ nd 
Stanf, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 
Stand, with 1-in, and jin... 
© - Object sen ceapy Shes 8 0 
Stand, with 1 Éye-plece, j-in. ` 
and j-in. Object-glasses, 
Fine Iris Dia- 
(n erneute 4 0 
Pull ve Pamphle! sent on 
‘Application to 


rn BECK, 68 Cornhill , London, E.C. 


"GOLD MEDAL, 
International Inventions Exhibition, 1885. 





"NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN.. 
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NEWTON & CO? 3 Fleet Street, Lpndon, ¥.C, 
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[All Rigit are Reserved 


BROWNINGS BINOC CÜLARS 
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JOHN BROWNING, 63 STRAND, LONDDR, W.C. 
A New Edition is now Ready. * 
. NEGRETTI & ZAMBRA'S '" >œ 
ENCYCLO P/EDIC CATALOGUE 


STANDARD METEOROLOGICAL, 
, OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, ë 


SURVEYING INSTRUMENTS. 

Contstalog nomerots Comparation Tablas af Haterence; snd Tomate by 

THIRTEEN HUNDRED ENGRAVINGS. . 
Royal &vo, Cloth, gilt lettered, Price 51.6 


NEGRETTI & ZAMBRA, 


OPTICIANS xd SerewmmIC INSTRUMENT MAKERS 
Hee Majesty Tur Quxxx, 
HOLBORN hi ricis EC. 





Branches :— 
45 CORNHILL, 123 REGENT STREET, LONDON; 
e and CRYSTAL PALACE, SYDENHAM. 


! UC No 6483. Te'egraphlc Address: Neg-ettl, London. 
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* UNIVERSITY OF LONDON. 


NOTICE is Hereby G:ven, that of WIDNISDAY, April s; next, the 
will proceed to elect Examiners in the 2l o.ring Depirtinents — 


~-  Areminerzki, Salarii. Prem: X caminers. 
Ants AND Gacy (Hark) i 


M Es Y Tyrell. D Litt, LL D., 
Twoi Lata se ow Ll 2:85. Y 
Tori i Wikio, Litt D., LL D, 
. | ALA 
Peo in Greek sme e 2 0 o rx Zer H A Hollen LLD, MA 
TE) ia cha Eag ah arenes! 1634 (eer Craik, Eq, LLD, M A. 
History .. — ec 
Two m the (rch Lec queqv and] 1o { Rev EH E pa Bag” B.A 
—-— c -— wai a P 
b D 


R C Bensly, Eng., M A 
pi RE y, Eng 


e uL Robet Adam . 

Two m Monil and Moni Senes rot [A a MSc EE. 
: s . Prat G. Croom Robertson, M A 

Two in Political Economy .. ... LT Xss, Eq, M A , B. Sc. 


Fwo in Mathemancs and Nato- Prof A G. Greentgll, 
Jal Philosophy ss on 2, =| sol (pot Tr. BLAN 
. R 7. 6hzsbrok, Ex, M A. 
Two ln Experimenta) Phito ophy raol | FRS 
. Reta gp Rud, M APRS 
* --nersou Reynol ew 
Two in Chemistry... -—-- y emot | FS Pi 
Peat lale Balar, M D,D Sc 
Two ia Botary ang V ls i , 
Pool 2 e rin er ERE 


Two in Comparative Anatomy Ter QE Rey ; LL D., 
and Zoology — .  . 2 rool. | ERE, - 
* Po 2rf T G Bonney, D Sc, 
TS 
Two In Geol gy and Palmotology 7s% iS PEE Dl Dawkins, MLA, 
FRE 
Laws 


Two in Jurieprudence, Roman Zro: E. C. Cun, LL D, M A. 
Law; Princ pica raus) to. iT abyle, Em, M A, BCL 


Two in Equity and Real Property : 
law m ok con” ieee Seas kd gol. Vacnt 


Two in Commou Law and Tan) DEN d and, Esq , LL D., 
and Princip'es of Evidence .. sod. Vic. Q-C 
Pwo in Constitunonal History of. saor 
England s,s pose gu 
, Afcorcom e 
Two in Medicme m. „e 


Two m Surgery . . . 
e ^ 
Pro. J. Co .ngbam, M D., 
row ! UM 
Prc Jubn Curnow, AI D 
3 | Pre. r 
Two in Physiolfizy o. B im 100 Prol Gerald F Veo, M D 
T Champers, 


Two % Anstxny eme me m 


et woln Obstotric Afecicine =- æ 7%. 


Twoin Matera Med crand Phar- Ma 
maceutical Cham sry ~ wf 7 i -xurler Brcn'on, Req, M D, 
. < Fk 5 
Twoin Foreamc Medicne . 7 sarei Thora. Stevenson, Esg., M D. 
| Vaaat 
Mosaic 
Wiliam Pole Esq, Mus Doc, 
TwoimMusc.. 2... xo? Iri 
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The Examiners above named are gos interd tham- 
8| vo for re-election T ne iod 
zCandidates must send in their names c the F > with atteste- 
tha of their qualifications they may think durthle. on or before Tuesiny, 
Alerch sj lt is partcularly degred be the Saas tha: no personal ap- 
plication of any kind be made to its mile Bombers 

By order of —e Senato, 


ARTHUR MILMAN, M A, 
Registrar. 


Umterslty of Lood n, - 
M 1, 488 
A FRENCH GENTLEMAN, with First. 





rate Scholastic -dationa, bes 2 Trench Class for Ann: Pupus 
at a Colville Bayrwator. E- and Sis a also ronne as 


two or three Y, Men who —ah to the 
“ oort Ang x study language for 
Swanley, Keni. 










LIVING SPECIMENS FOR THE MICROSCOPE. 


. 
,.. GOLD MEDALawanted atthe FISHERIEBEXHIBITTON to 


He also sent out Salmon Fry, Grayling Ova, crystallmus, Paludi- 
calla Ehrenberg!. Argulun fobiceo vanous 
swimming Rotifers. S 


and Maron's) ES ory work. 
Weekly Announcer en:s will be made In this place of Organlsms T 


Specimen Tube, One Shilling, post free. . -~ 


Twenty-sis Tubes in Course af Six Afentks for Sukscribtion ef £15 
sr Twelve Twcar fer 10s. bal. e. j 


Portfolio of Drawings, Eleven Parts, 1s. oech. . 


pu 
OWENS CCLLEGE, MANCHESTER. 


The SENATE invic cations for the post of SENIOR DEMON- 
STRATOR m PHYSIC Y The Spend wil! be £150 annum. 
A da-cajed statemor: of the duties, &c, miy ba from jho 

var .- 
£ wathons with Testimonial, shofld be addresaed to the'Senate under 
corer to tbe Recis-rar, not later than March ar. 


HENRY WM. HOLDER, M A., Registrar 2 








SCHOOL BOARD FOR LONDON. 


The Scho3 Board for London are about appoint Three SCIENCE 

DEMONSIRATORS, who sill be to vimt Schools under the 

direct.on of the Boarc fo Hw purpose of giving insite tson in Mechanics 
The will required to do 


peraocs 
to the work cf 


mnst be sent so as to -em h tbe Clerk of 
Victora Embankment. W C, on or bef. 
omede *'Sclence Demonstrator ” 


Appicainans, together STE of nà more than three Tesiimoniala, 
the SchooleRoard 
ure 





VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 
AIERETING MONDAY, Marcu 7. Paper on " Ox1XxTAL E wTowOLOGY,'' 
By Rey F A Warsza, D.D, F.L 8 
House of Insntute, 7 Adelphi Terrace, Charing Croes 

The abore is a Society of (at present 1300) Enghsh and Fore gn Aen of 
Saena and Author tan acors dorang tbe privileges of Membership) P 
the purpose of mresugacing y anc unpertally important quesnons 
Phil sophy and Screuce LÀ 

Nec days for Elec toc of Members, March 7 and March zr. 





NORMAL SCHOOL OF SCIENCE.—A 


Gentleman studying wil fmd a qriet and refmed Mome in the house of 
a lady  Moderat- terms — Referencea to nt —Afrs, Kear, e 
42 Trogunter Road, South Kensington ( Earl's Stauony 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-cight miestrom Euston Good Scholarships and Fah!binons. 
Laboratory, heated swimming-beth, workshop, kc. £52 per afinnm. ~ 
Address, Heac-Idaster. = 


E * 

BIOLOGY AND PHYSICS —Coaching for 
Prehm Sa and m by GRE Diode ihe doen cea — 
G. Wiriiaw Hig a8, B Se Lond., 37 Cornwall Road, W 











BOOKS (Secondband), Miscellaneous, Re- 

&c —c HERBERT Tish ad Foreign opened 319 

Goswell Road. London, £. ogos on receipt of cwo stamps 
Libraries, Old Books, and Parchments purchased. 

A 


“BROWN CEMENT” 


The name of thls Cement, adsftted t^ be the best for Rhcroscopical 
Work, hes been registwred, and is row labelled in White Letters upon a 


Purchasers shocl¢ ses thet thog are not decelred by fraudulent imita- 
tons 


Price 9 bo-le, with fal Instr ÉMons for use. from most Opticians. 
Post froe is 34 fom 


. EDWARD WARD, ‘tag Oxford Swect, Manchester [504 
e * » 





T * March, 3, 1$87] 


Parcels of purchased 
AR ford Street, London, W. 





=" MARVELLOUS MEMORY DISCOVERY 
E N (UNLIKE MNEMONICS), 

P And Cure of Mind Wandering. 
e Any Bgok Learned Great inducements to Correspondence 


New Prospectus from Prof. LOISETTE, 37 New Oxford Street, Landon. 


_MINERALS8, FOSSILS, ROCKS, 
. MICROSCOPIC OBJECTS. 


RECENT SHELLS, CRUSTACEA, ECHINODERMS, 
CABINETS, GLASS-CAPPED BOXES, - 
GHOLOGISTS' HAMMERS, NATURALISTS' 
DREDGES, "xe. 


_ THOMAS D. RUSSELL, 
MEDALLIST, HEALTH EXHIBITION. 
EWGATE STREET, LONDON, E.C. 
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-* ROCKS, MINERALS, FOSSILS. 


F. H. BUTLER, 
Assoc. R. S. Mines S ond., M.A. Oxon., L.S:A. Lond., o, 
i Successor te the late R. TALLING, 


180 BROMPTON ROAD, LONDON, S.W. 


Crustacea P. i A Parki, 
4. Eque laius, eingeins Cr : 
Caryocaris Wright, Hymenocas is vermicunda, Acanthecarts elongatus, 


and Drthyrecaris giabra, many new rock-sections. 
MOORE BROTHERS wil be pleased to 


show their coflection of Skulls, Skeletons, Crustacea, and 
Models to an ix or others interested, who may be 


of a to the Labeo eed E 


14 Gardner Road, Tue 
MOORE J BROTHERS, 


OSTEOLOGISTS AND DISARTICULATORS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 








e 
MINERALOGY AND GEOLOGY. 
Lucros: Brevis, Toexzrs, ROTEL MATRIX, CALES. 


TINE, OPALS, &c., &c. 

RARE FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Vary FINZ POLISHED SECTIONS OF AMMONITES AND 
NAUTILIL - 

e. Nxw SrziEs or ROCKS. Microscopic SLIDES. 

Hammers, Chisels, and Blow-pite A 
PRIVATE LESSONS AND EVENING CLASSES, 
CATALOGUES OX APTLICATIOX. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
. Opposite Norfolk Street. 


TURTLE TABLETS. 
eclectic discovery, by which WEST INDIA TURTLE, with 





np Sore Tae os Invahds, d T volers. d inis Tabber 
and Tra 

iat to make Two Plates of Rich, and Gennine 

Turtle ty, and the highest 

Medical with directions) price ar each, post 


froo. Three Tablets for ss. 6a. Six for 105. Ge., post 
CH. HOGPER & CO., 
164 Queen Vittoria Streit, London, E.C. , 
Twe Doors from the Times” Office. 
e 
. 
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RECENT VOLUMES IN e 


THE INTERNATIONAL SCIENTIFIC SERIES. n 





; With 98 Figures, ss. 
pio x AND OTHER "EARTH 
` MOVEMENTS HN AIEN PM Mining and 
** Masterly and mteresting volume S 
ot ha gi apd cre non of modern ciones hee 
sihe e work is a mnh of ita place in aad peter Selenis 
oon psc M dr aie 
, e 
With 107 Illustrations, ss. 
MICROBES, FERMENTS, and MOULDS. 
By E. L. TROUESSART. Py 
Uc le a ad ela theres relating to the 
E ad EE er eee EE wan, ss wl worthily fil a gap 





Crown 8vo, with Frontispiece, 5s. 
THE Aa SEOGRAPHICAIS 'AND  GEO- 
UTION OF ANIMALS. By ANGELO 


Tunis =e? Prlemotsiagy at the Academy 


. London: KEGAN PAUL, TRENCH, & CO. 


HRILPRIN, PR 





A MANUAL OF BOTANY. (acluding the 


Structure. Clessificatic 
ROBERT BENTLE BENTLEY, ‘BENTLEY, Polen 


piu PIRA CH RA CEU a pu Ro e t 





FOWNES-WATTS' CHEMISTRY. 
PHYSICAL AND INORGANIC CHEM- 


ISTRY. HERE WATTS, B-A, F.R S., Author of “A Dic- 
denary of Cher Ae ith Coloured Plate of of Spectra and 10 


ood Engravings, 
CHEMISTRY of of CARBON COMPOUNDS;* 


or, ORGANIC CHEMISTRY. By HENRY WATIS,BA, F.RS. 
Edited by WILLIAM “RB, Professer of 
Seccnd Edition. With 


Pd jesus mi di uo wel Soren Ain v 
Londog. J. & A CHURCHILL, 1x New Burlington Street. 


; 85 . 
. - Now Ready. [^] . 
ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. THOMAS W. SHORE, MD, B.Sc » 
Lecturer at St. Bartholodfjw's H 


on Anatomy 
London: J. & A. CHURCHILL, 11 New Burhngton Street. 


MUSEUMS AND COLLECTORS. « 
Mr. DAMON, of WEYMOUTH, will fbrward an 
abridged Catalogue of his Collections in, Natural History 
Objects, including RECENT SHELLS (Foreign and 
British), FOSSIL REMAINS, MINERALS, ROCKS, 
MARINE ZOOLOGY, &c., &c., &c. 


SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 











Geological Collection ae forTeaching assupplied to Solan 
and Art Department, ad woe by all Loctorernand Teachersin D 
New and Tara ctndcal cosas a te e tai ufi care selection of 
Single Specinans. 
ROCK SECTIONS AND ROCK SPECIMENS: * * 
The Largest Variety in England. 


New Cataloguosand Lists on application fo— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITIROYeSQUARE, LONDON, 
Eatablished ej Yours in Loodon. 
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,GEORGE BELL AND SONS’ 
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BOOKS. * 





CAMBRIDGE MATHEMATISAT, SERIES. 
A SELEGTION. 
GEOMETRICAL OPTICS, an UE ee 
d By, W. STEADMAN ALDIS. MLA "Prcíescr of in 
Uni Sersity Anckland, N.Z. soc Idiion, Revised. 
RIGID D DYNAMICS an Introducery Treatise on. "By 


MAN ALD 
ELEMENT TARY DYNA DYNAMICS foc the Use of. Colleges 


DCL, 
wo te Cabo of viet eee Te ak ag 


DYNAMICS, a Treatise on. By W. H. BESANT, D.Sc, 


FOROS. pk 6. 
HEAT an Elementary Treatise on. By WILLIAM 
oe F. Gal. 


M.A, D. Ce Im the 
HEDROMECHANICS d Treatise on By Wo H. 
Edition, Revised and Hnlaryed. Part L 


. - London: G. BELL & SONS, HERR site 






BAILEY'S 
HOT-AIR PUMP 


* dons Np akilled 


Pamphlets 


CHEAF WATER SUPPLY FOR MANSIONS, &c. 


No Danger! No Gas! No Steam! No Boller! No Explosions ! No Nulncect eny kod | R 
labour! Wii burn any kind of fuel! Costs leas to work 


reniy: for Warr, tò 


PURE MATHEMATICS and NATURAL, 
PHILOSOPHY. A Compendium of Facts afd Forni in 
Ael emer of Tie Dizension S tatics, 


CORREA Opa, Astronomy, os FICA 
McDOWELL, ALA., F R.A.S. Fop. 8vo, s e. , 


SmallPostB8vo,6e' — e bd 


THE STUDENT'S | HAND- BOOK of HI& 
d Hore tat Won B.A. 
and Wale With 


F.G.&, of tha 
TEIIDéTOUS and eet as seal Coen tee 
the same Acthor’s ‘‘ Student's Hand-book of 


oy tad 2.0. Wipe a 
nr s — Å ATURE. 


wellerscuted band.book.”—¥euPaad Pa 


Cambridge: DEIGHTON, BELL, & Cp: . 
Fu 





PATENT 
ING ENGINES. 


than any other ier pen seal 


3 
VETE rcm maae s Ba 









PROF€S8SOR TAIT’E V/ORKS. 
I. 
e 


l In Crown 8ro, Clath, Prie ge. 62. l 
, PROPERTIES OF MATTER. 


B JI. 
In Crown 8y0, Price Ce. 
A LIGH T. 


! Bv P. G. TAIT, MA., Sec R. S. E., 


qFormerty Fellow of St. Peter's College, Cazciciige; Professor of Yatural 
Philosophy m the @ntrersity o? Zdinborgh.9 


. 
P Edinburgh : ADAM & CHAPLES BLACK. 
L— Fs 





In Post 8vo, pp. 560, Price ror. 6d. 


e 
ALGEBRA 
: A Elementary Text-Book 
ro: yx 
JE Classes of Secondary Schools and for Colleges, 
i PART I. 


By G. CHRYSTAL, ILA, 


Late Follow and Lecturer, Corpus Christi Ccllege, Cambodge ; and Professor 
of Mathematics in the Untverrtz of Edinborgh. 


Edinburgh: ADAM & CHARLES BLACK, 





Crown bro, pp. coo, a. Gd. 


OUR ORALITY AND THE MORAL 
! Q N. By LIONEL BEALE, T.R.&, Profesor of Modicine 
in King’s College, London. 
9 J, kA. CHURCHILL 


—ol 


Now Ready, Price 7s. 64 


PRACTICAL ÉLEOTRIOTBY: 


Taciire (Coane, OE Fiat Yat anida ot Electrical 
e the Practical Practical Definitions of tbe Electrical Units. 


.BY W. E. AYRTON, FR.S., 


Amo Men ht CE., Frofessor of lei Paysi at the Clty and Guilds 
& London Cen al eto Wi llnstrations. 


A 


quantity 
contain short irstructions for the oat of experiments such as may 
be ix fa calang books on practical physio nor, on the other hand, does 
it resemble certam textbooks, of as electrical 
which give a httle mformation about cve that can be 
under the bead of olectricity, whether ft be oala, te bist of tho 
forms o 


invention of the telegumph, the aurora, or the 
machines. 
CASSELL & COMPANY, LIMUTED, Ludgate Hill, London. 





In One Vol. Royal 3vo, Cloth, New Edition (Third), Price 315, 68. 


CANAL AND RIVER 
ENGINEERING. 


S By DAVID STEVENSON, . 
F.R.S.E., Late Member of the Institution of Crvil Engineers. 
Now Edition (Third) d 
Bv D. A. STEVENSON, B.Sc, F.R.S. &., and C A. STEVENSON, 
B.3c., Civil Engineer. Profusely Illustrated. ‘@ 


Edinburgh: A. & C. BLACK. London: LONGMANS 
\ 








Of the Higtest Quality and Finish, at tho moet Moderate Dices 
Ihustrated Prys List Post Free. 
W.F. S: obianed: she only Moral ta the Greater of SM Toi 
Mathematical 


cf Canstraction of Instruments, and the onh 
Gorp Mrxpar in ths International Exhibition r88y for Mathe 
matical Work. Silver M. Exhibition, 1886.. 

Address -GREAT TURNSTILE HOLBORN, LONDON. W.C. 


—e- . 
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Biary of Societies. 


LONDON. 


* . * THÜRSDAY, Maxcu 5. 
go a W Weldon Gui cn moma Noy Mie opens 
ob Air: G. Coand Dr. P. Frankland.—On the 
rd oi M. H Preece, F R.3 —The Etiology 
Lunax glocurY, | at 8. ic Affinities Classification of Alg» : 
* Alfred t. angel Dukes Culoceda io ferma G. Massen 


ciis res, at ar e Dallot for the a stion of allows- The 


Roan ieee a one cae of the Age ot men es 
Lowney Dagrrovios, at 7.— Musical Insrumenta: John Radciffe. 

* FRIDAY, Marca 4. 
Gxouoggrs' AspocrarrOM, at &.—A Ravislon of ocr Lower Eocenes : G. 
Society or AxTs, at &—Our Trade Route to the East: Afajor-General 


Sr F, J. Goldamid, K.C 8.1., CB, 
IxETITOTIOW or Cimi Ewa 


Ete —Propellmg Machinery of 


Modern Wi Sayin EL E 
Bora. , at 9.— Brain m Stone Ages: Victor 
Horsley, F. g 


SATURDAY, Marcu 5. 
ROTAL INSTITUTION, at s.—Sound : Lord Rayleigh, F.R.S. 


^" lj SUNDAY, Maxce 6. 
Sowpay Lzcruxx SOCIETY, at 4.—The Probable Origin Spread of Life : 
George Mamoe, — (Illustrated by Diagrams ) ond 


Socrv dy Ars, ari. Building Matedala: W Y. Dent. 
VicToRíA Leerrrure, at 6.—Oriental Entomology : Rev. F. A. Walker. 
Rov I at General M Monthly Mecting 
AL [PEE ka 
PROC UN at 5.—Lige in Homer's Days: Andrew Lang. 


TUESDAY, Marcu 8. 


Iesrrrurion or Cim Emgoengs, at F 
YAL INSTITUTION, at 3— ini Rospiratica : Prof, Arthur 
Gamgee, F.R.S. UE 


WEDNESDAY, MARCE 9. 


On Heterosnchus the 
Hastings Sands of Ha: Prof. H. G. donis rre, 
. Sealey, F RS. 


the Earth's AUN: Cape Aboey, 


—On Ehmination and Metrical 
ird a R. Lachlan.—Nocte on the Weierstrass [oed Med 


-ENGIKEKRS AND ELECTRI at 8.— Reversible 
Lead Dartenas and thar Use for Electric Lighting : Desmond O. Fit- 
ATHENAEUM Socrery, at 8.—Anniversary. 
RovAL IxsrrrUTION, at 3—The Critics of the Age of Anne: Edmund 


Gosse. 
LONDON INSTITUTION, at .—The most Celebrated Composers the 
Piano since 1830: Prof, rast Paser, x 


FRADAY, MER Ir. 
ROTAL AggeowomicaL SOCIETY, at 
Rorar edipi Elise SR Soda n the Fourth Century A-D.: Ven. 
SATURDAY, MARCH 12. E 


ROTAL INSTITUTION, at —Sound : Lord Rayleigh, F.R. 
PRYECAL SOCIETY, at 3 * . d 





e. . 
e. e 
NATURE $ d e 
SUBSCRIPTIONS TO ` “NATURE”, 
Yearly v. 74929 929. ice os oe 6 o e 
Half-yoerly ... .. 4... cles 14 6e 
Quarterly. ......9..,....7 6 
To the United States, the Continent, &c. :— A 
Yearly 2.235999 B9 Oe a 30 6 
Half-yearly ......... : . 15 $ 
Quarterly ...... 4.4 lees o 
To India, China, and Japan :— e 
Yearly . 0410.04 30 wm oes 32 6 
Haltyeady . .. ... 9. sv us esce E 16 6 
Quarterly > dora sa euis 8 6 
CHARGES FOR ADVERTISEMENTS, 
Three Linesin Column a». 64. z948. per Ios anere 
One-Eighth Page,-or Quarter Column. . . .0 18 6 
Page, or Half a Column. . . . . . I 35 O 
a Page, ora Column... . . . . . Ta di o 
Whole Page. ....... s 6 o 


` Money Qrders payable to MACMILLAN & co. 
OFFICE: 29 - BEDFORD STREIT, ST2AND, W.C. 


YORKS et 


OPTICAL LANTERN. SLIDES. 


Seven Medals have been awarded. 





In addition to the thousands of subjests, ‘Havel, every branch 
d'üdews M. AS £nd the much Recitations, Moral, 
Comic, and Temperance Tales illustrated by Models, the following 
pi re idee en ray Wadia ag T 

1 ellowstone Park ; wn Englhh 
Tuan ios; y E Holland ; Channel Islan 


N ees improve! Cone Sij s and the following ftom Life Modals 
MORES mu soe Ring Polat and the popalar Temperance Tale, 


YORK & SO N, 
87 Lancaster Road, Notting Hill, London, Ww. 


EM 
CHEMICAL HANDICRAFT. 
A CATALOQUP OF GHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPT4#VX, 





, Ilustrated with 1600 Weare 


Most Cpusplete end Cheapest List of A 


JOHN J. GRIFFIN amp SONS, 23 GAR 
LONDON, W. C. 


J. H. STEWARD'S _ 


“MAGIC LANTERNS 
DISSOLVING VIEWS 


CES STREET, 








ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of ghe 
World. 


E Sole Maher af the Triple 
Lantern and the Luke Di-Unigi. 


Show-Room—406 Strand. 


School Laxterna from £1 Tos. 

The CELEBRATED COMPLETE SET, fe 151, best value ever offered. 
Optician to the British and Foreign Governments. - 

406, 66, 456, Strand; 54 Cornhill, London. 


Sold by all the Leadin, eaten In the USHADETR DH threxgh l 
á » whom please order. 


oli. 7 0 * NATURE e[ March 5, 28%; 
. PRIZE MEDAL HARVEY do PEAK, HEALTH 
. AWARDED " By Appointment lo the Reyal Institution of Groat Britain, EXHIBITION 


LEWIS WRIGHT'S € 
PROJECTION 
POCARISCOPE 


- Showinf axes of Crystals, 
&c., on a well illuminated 

* 

and flat field. 





REGENTeST, W. 


Catalogue per post B dom 











N D RASMNI 


PERKEN, £90 
Fs , (LEJEUNE AND PERKEN, r 
MANUFACTURE FOR THE TRADE ONLY : e 


LENSES, CAMERAS, PHOTIGRAPHIC APPARATUS, MAGIO LANTERNS, SLIDES, AND ACCESSORIES. 
$ ror HATTON GARDEN, LONDON, E.C. 








Descriptive 
WALKEER’S BERE S 











FEDLCEO PRICES, sent pos 
FRY'S PURE 
. IVAN . 


INVENTIONS EXHIBITION—COLD MED. AWARDED. 
DENT'$ NEW ILLUSTRATED 
CATALOGUE af HIGH-CLASS 
WATCHES WATCH3S eand CLOCKS at 
E free >n application to E. DENT 
y e| and Co, Mckers to the Queen, 
61 €TRAND, LONDON, W.C., 
or 4 ROFAL EXCHANGE. 
CONCENTRATED 
socuszz COCOA 
Prepared by a new and spezial scientiflo process 
Securing extreme solubility, and developing 
e- HOW & CO.S 
$  Geologloal Transparencies for.the Lantern 
. ecn Àp;H 
VITZ BALANC FOR ROCKS 
KEINIRALHS. i 
HOW Kk CO.'8 POCKET MICKO3CO » ls, 6d. 
eu ts 
Andesites, Porphyr'tes, EhyoHtes, Lomas. Ashes, Cra. this 
HOUTEN'S 
pure soluble ( Of OA 
is the best and, sitinigh « little dearer, 
really the cheapest m the end. 


The Bgtich Medical Journal saya:—'''Vax Hourrw's Cocoa" 


Is admirable. In favourit La perfect, md tieso puro, wall prepared, and 
rich," &c., &c. e 





btainad 
^| don Street; W. E»vanrs, 





) . * 
BEST BLACK INK KNOWN. 
DRA?PER'S INK (DICHROIC). : 
DIFFERING F30M ANYTHING ELSE EVER PRODUCED. 
"Wi becemos a 2leasure whan this used It has been adopted by 
the Banka, Puklic Officen, End and y Companies throughoo! 


It writes almos- a e Flows casily from the Pen. 

Does not corrade Soa] Pens. Blotting-paper may be gpolied at the 

Is cleanly to use, an1 not liable to Biot.) moment of writing. . 

h London through Mosers eh hg ap Dacar £ Som Feng 
KWBERY xs, Newgate 

Stationers, 


Can beo 


Street ; and to be had of all 
BEWLEY & DRAPER (Limited) Dublin. 


Wwoon's 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. ! 


ON SALE OR HIRE. 
The ' EUPHANZRON LANTERN,” with the W four-wlok Lamp, 
Is uzsarpassed for power, portability, and price, £4 4s. 

SPECIAL ATTENTION i; called to the great advanigee: 
egered to Hirer: Md fpi te as. Yearly Subscrittion, 
ond also te the terms upon which Shades pur- 
chased ef E. C. Figs m Sh Fwi arista 
will be found rm Woed’s pd of Shaes Lanterns. 


Post fris for Ore Stamp. e 


E. G. WOOD, ; 
` 74 CHEAPSIDE, LONDON; AND , ; 
HORNE, THORNTHWAITE, & Np 
416 STRAND, LONDON. 








THE ENTOMOLOGIST' 8 MONTHLY 
MAGAZINE. . e 
Price Monthly, 24 pages Svo, with ocoanfina! Illustrations. 


Sixpence, 
Conducted by C. G. Arx 
F LS., CRUEL 


oat gor ot 


: GUPNEY & JACKSON (ir. Van Voorst’s REY 
i Patgrnoster Row. 

N.B.—Commun rations, Es shouldebe sent to the Editors at the above 
ddress. * 


F 


m 


a 
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MACMILLAN’S MAGAZINE, 


No. 349, for MARCH, Price rs., CONTAINS — 





1—GE AL LEE. By GENERAL VISCOUNT WOLSELEY. 
ja ST EARLIEST GREEK MORALIST. 
3 NCH LAW. By A. H. PATERSON. 
4-— E EWER- LE JOHN HALES. 
—A PgALil O f 
-SOME THOUGHTS “ABOUT NOVELS. 


,—PEAUGIA SAN RTHU GALTON 


—THE NG O LDO LT -COLONEL LUMSDEN 
9*-THE LATE OF T INITY. By the BISHOP OF 
CARLI 57 ASTE 
xo IHE WOORLAN DERS. Chapters XLL—XLIII. By THOMAS 
MACMILLAN & CO., LONDON. 


THE ZOOLOGIST : 
MONTHLY MAQAZINE OF NATURAL HISTORY. 


Eire byg m losis Union ; coataina— F.Z.8., Member of the 





Thigd 


e JOHN VAN VOORST, x Paternoster Row. 


NORTH BRITISH AGRICULTURIST, 
tha chlof Agricultural Y Ta Selendis circulates extensively 
Landownars, F and othacs ihterstad in’ the the 


nited 
CULTURIST a published ovary Wednesday afternoon!n time 
Mails, and contains Reports of all the 1 British and 


The attentlonof Land tsls directed tothe AGRICULTURIST 
as ons ofthe best existing papers for Advertizing Farmsto be Lot and Estates 


thementves to Farmors will find the AGRICUL- 
medium fog im fop eee, t Class. 
Annal Sotelo, payable in Le ibe rad 


By 
L Ofen arr High Sipe, Bier url ee AXDERSOX BINE 





On the ft of ovary Month, price Sixpence. 
THE ENTOMOLOGIST: 


AW ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joux T. CARRINGTON, 
With the Assistance of 
Fexrvreice Bown, P.7.S. | RicHAxD SouTH 
EpwARD A. YircH, F.L.8. J. Jrxxxa Wrm,F. L.8 
F. Bucuawan Warre, 


Lifo-Histories ; 
Lists galla, Duplicatesand Desiderata 


WooDcUT ILLUSTRATIONS and occasiona] LrThOGRAFRED and Citx0x0- 
LITHO MRAFNED PLATES 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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[LJ - e 
: cxliii 
Hxcellent Copies of the aotual, natural Handwriting, ab ° 
of Drawings, Music, even of elaborate etches, Pro- 


grammes, Plans (up to Double-Elephant si), Bhortbapd, and 
Type- Writing are easily, quicility, and cheaply produced by the 


AUTOCOPYIST - 


Vor- Bula ink, used with ordinary pen and paper. Anto-Clroalararemambe 
‘ttem letters. Used at the ee of Lords, & 


AUTOCOPYIST CO., 
ys London Wall, London, and ga Princess Street, Manchester. 











iare ee te 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES ang 
ULOEBS, If efieotuslly rubbed on the Neck and Cheat, it cures 


SORE THROATS, BRONCHITIS, COUGHS and cofps; and for 
GOUT, RHEUXATISÉE, and ald Skin Diseases it is unequalled, 





On tha zat of every Month, 
JOURNAL OF. BOTANY, 


BRITEH AND FOREIGN. 


Edited by Jaus Brrrrey, F L S , Bntish ftoseum 
Coxrxxrs :—O Articles by leading Botanists —Extracts, and 
Notices of Books Memor —Articles in Journak,—Botancal News.— 
Proceedings of Societies 
Price ıs 34. Subscrption for Orff Year, payable advance, rar 


London: WEST, NEWMAN, & CO, 54 Hatton Garden, E.C 


DER NATURFORSCHER, 
Wochenblatt zur Vebrarang d der Fortschritte in den Naturwissenschaften, 
XIX Jahrgang 





Gegrundet von Dr. W SkLAREX, u pps de Vn TOn D Dr. O ScHUWAM., 
Privatdocent an der Unt 


Price for ss Numbers, 16r perannum or 18s 6d. poat free 


Tübingen: LAUPP. 
London and Edinburgh’ WILLIAMS & NORGATE. 





THE “HANSA,” ë y 
Ia Germany ded po to Hamburg, ls the oni A px nare rers eda 


Revicws, Advertisements, me oye t upon the 

of Maritime Maii Me incr sarlay png on in 
4to at least ; s supplementa apd dave Sa ton at any time ; 
preceding num! 








“SCIENTIFIC 


MICHAEL FARADAY. 
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T. E. THORPE, F.R.S.E, With 88 Woodcut 4s, ôd. 
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PHILOSOPHY. By WILLIAM A. TILDEN, B.Sc.,. 
- London. Ras 35. Gd. With Answers to 
Problems, 47. 62. 
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CAWTHORNE NWN, B.Sc., Assoc. Inst 8. E. With 


5 Wood-utz. 
and SOLID GEOMETRY. By the Rev. 
H. W. WATSON. 3a. 64. 


LONGMANS, GREEN, & CO. 


e 
March Xo, 1887] , NATURE ©. et adi? 


© t ELS 
PRIEE MEDAL HARVEY & PEAK, . HEALTH 
AWARDED [By Appointment to the Royal Institution of Great Britain, EXHIBITION. 














LEWIS WRIGHT'S oY TW : Successors do 
REbJECTION br W. LADD & Co. 
` e 
.POLARISCOPE © BEAK ST, 

] , REGENT ST. W. 
Showing Éxes of Crystals, e 
&c., on a well illuminated um LI 

= and flat field. Catalogue per post 8d. 


HOUSEHOLD NEGESSHTIES ! 1 | 








.HOUTEN'S 
.|. pure soluble COCOA 


is the best ang, although a little doarer, 
really the cheapest in the end. 








Is 2 Certain Oure for all Disorders of the LIVER, STOMAM: 
The British Modica! Jewrmal exys:—“'Vax Hourrw’s Cocoa" || AND BOWELS. A Great PURIFIER of the BLOOD; a 
$s admirable. In fivoorit us perfect, and itis so pure, woll prepared, and | | Powerfn] Invigorator of the System, in cases of WEAKNESS 
IEEE ° AND DEBILITY, and is unequalled in Female Complaints, 


A.NEW BOOK BY MR. J. NORMAN LOCKYER. 
THE CHEMISTRY OF THE SUN. 


By J. NORMAN LOCKYER, FERS, . 
Correspondant of the Institute of France, Foreign Member of the Academy ef the Lyncei of Rome, &c., &c., &c. 
e e 





e With Illustrations, Demy 8vó, 14e. 
The Times says :— s e 
"The phrase (the chemistry of the sun) would have had no meanin? half a centmy ago, and the results achidred, 
as described in Mr, Lockyer’s clear, emphatic, and unconventional style, must far exceed the most sanguine dreams of 
early spectroscopists. They certainly scatter of the fine fancles which the poets have woven round the face of ‘spotless’ 
e Juminary ; but have given us in their place facts which no post could ever have approached in his wilder imaginiggh oe. Mr. 
Lockyer at the beginning, and traces carefully and with clear deliberation the progress of solar spectroscopy the time of 
Kepler to tday... We have only been able in the most summary manner to refer to some of the points of inttrest, 
in this new volume, the numerous illustrations in which deserve a word of praise.” : 
e Academy says :— ; 
¢ “Tho splendid work embodied in this treatise demands ample recognition at the hands'of a reviewer. . .'. Mr. Norman 
Lockygr has conferred a great boon upon chemists, physicists, and astronomers by ering iħto one connected whole the chief 
results of the researches which have been made on the chemistry of the sun. He y acknowledges the labours of other workers, 
although his own share in these difficult inquiries has been indeed ample. The illustrative woodcuts ie ppc spectra, and solar 
enome, as well as the numerous tables of measurements, form an important feature of the volume. tever judgment may be 
ormed ss to theealidity of his hypothesis, the indefatigable ardour witf& which he has attacked the great problem of the constitution 
of the sun, and the sinll with which he has devised fresh methods of testing and re-testing the meaning of the phenomena observed 
and the soundness of the arguments based thereon, menit the warmest acknowledgment.’ 


The Sceimass says :— 

** No man in this country can surpass Mr. Lockyer in the rare combination of painstaking accuracy in experiments] work, 
steiling impertíality of j ent, anf brilliant clearness in the expression of his opinions. His numerous "published works have 
assigned him the highest as an authority on solar physics. . . . . The author's work is to be highly commended ; what 
conclusiong scientific critics may arrive at as to the value of the hypothesis so ably advocated, there can be no two opinidns about 
the uniform modesty and couteou? respect for others which breathe through eem e of the volume; the brilliant but clear 

Ww. 


spear tho language in which his th ts are clothed ; the exemplary enthusiasm ich he carries h3$ readers on over much 
w otherwise would: be hard dry; and the genuine scientifc scholarship which never courts the tacts of the 
moantebank." . 
$ * MACMILLAN & CO., LONDON. e 
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FOWNES-WATTS’ CHEMISTRY. ° 
PHYSICAL AND INORGANIC CHEM. 


ISTRY HENRY E d BA, ean Author “A Tic- 
thomary of ," Ec ih Coloured Plate oe and 150 
Wood Engravings, PRU 

CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. HENRY WATTS,B A, FR. S 
Edted by WILLIAM A. TILDEN, D.Sc, F.R.S., Profomer 
Chemistry in the Mason College, Birmingham. Second Edition. mi 

Engraving, Crown 870, ran, 
*.* These tro youunes are based on the well-known Manual of the late 

PrE Foros and dure the L'intsenth Wditgy of that work. 


London: J. & A. CHURCHILL, 11 New Burlington Seat 





Now Ready, bro, 6s. 
ELEMENTARY PRACTICAL BIOLOGY 


—VEGETAELE. By THOMAS W. SHORE, ALD, B Sc (Lond, 
Comparathe Anatomy at St. Bartholomew's Hosp - 


pits J. E NE AS 
~ 
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* DEPARTMENT OF SCIENCE AND ART . . 
> OF THE COMMITTEE OF COUNCIL ON EDUCATION, . 











< LONDON, SW. 
e `. > " . * 
. ° ? (Telegraphic Address, ‘‘ Science and Art, London,”) 
e e oe e - 
. e P 
SCIENCE AND ART EXAMINATIONS, 1887. . 
4 
=~. $ ; ; : 
i ; ART. ic 
. id to 8 p m. and Grade Examination, Mode] Drawing. 
e e - and May, Monday {3 I5 to 9.45 p.m. and Grade Examination, Freehand Drawing. a» 
3rd Tuesda i to 8 p.m. and Grade Exammaton, Geometry. : 
" y .I5 to 9.45 p.m. znd Grade Examination, Perspective. e 
e . . 
es 
i : SCIENCE. 
4th May, Wednesday 7 to 16 VI.— Theoretical Mechanics. . 
* sth ,, "Thursday 2 VIL—Applied Mechanics. š 
6th ,,  Fuday s XIV.—Anma$ Phynology : 
6 to Io IL—Machine Conttantid and Ip awifig. 
9 7th ,, Saturday n III — Building Construction, 
i IV.—Naval ecture. è 
oth ,, Monday 7 to IO VIII.—Sound, Light, and Heat. E 
° IOth ,, Tuesday " XXIII.— Physiography ? 
IIth. ,, Wednesday » v etism di Electricity. 
12th , Thursday 7 to 10,30 V.— ematics, Stages I, 2, and 3. e. 
XVIII. A of Mining. 
13th » Friday 7 to 10 V.—Mathematics, Stages 6 and 7. 
. XXIV.—Principles of Agriculture. 
é I4th , Saturday 6 to IO I.— Practical Plane and Solid Geometry. 
XX.—Nsri 
7 16th ,, Monday 7 to 10 XI. Ni ues 
e rth ,, Tuesday " xxv Muro eet Stages 4 and 5. 
18th ” Wednesday ” NDR Metallangy. T f s 
Igth ,, Thursday i X.—Inorganic Chemistry. è 
a5th ,, Wednesday is XV.—Botany. š 
XIIL. —Maneral r 
aoth, Thuiday Hn *XXIL-. Nautical nomg. . 
e I. — ic Chemistry. . 
a7th ,, Friday ” xXxII.—$t 
e eap. j 


Candidates who do not belong to any regululy constituted Science or Art Class should apply before March 25 tothe Special 
Local Secretary of the district, or, in case they do not reside within a Special Local Secretary's district, to ghe Secretary of the 
néarest Class which is to be examined in the subject they require. A fee for each candidate, not ex as. 6d, per day or 
evening, may be charged by the Local Committee, or the Special Local Secretary. The Special Local Secretaries for the London 
districts are as follows :—Cholsea and Westminster, J. R. Langler, Esq., 130 Horseferry Road, Westminster, S. We ; City (East) 
Vna Hackney, F. E. Harding, Esq., Murton House, Higham Road, Woodford, Essex; City (West) and Finsbury, W. H, 
d-ongrere,' Esq., Birkbeck Institute, Bream’s Buildings, E.C. ; Greenwich and Deptford, J. J. Pakes, Esq , 10 Malpes Road, 
Brockley, S.E. ; Lambeth (East), F. Dugard, Esq., 3 Sibella Road, Clapham, S.W.; Lambeth (West) F. Dugard, Esq., 3 
Sibella Road, Clapham, S.W. ; Marylebone, F. Pope, Esq., 18 Baker Street, Portman Square, W.; Southwark and Lambeth 
(North), €i. Bourne, Esq., British and Foreign School Socty, Boro’ Road, S.E. ; Tower Hamlets,-E. J. Sharpe, Jun., fsq., 
28 Oriental Street, Poplar, E. ; Woolwich and Plumstead, R. T. Smith, Esq., 246 Barrage Road, Plumstead; Tottenham, J. F. 
Adams, Esq., 1, Talbot Road, Tottenham. 

Individual candidates who do not reside near any place where a Local Examination Committee has been formal, may be 
examined in all Science and Art Subjects at the South Kensington Museum, as far as room will allow. A Registration Fee of 
as. Ko per evening or day will be charged if application (on Form No. 325) is made before March 25, and of 5s. per evening 
afterwards, if before ApriP 20, or a Composition Fee of ros. for any number of evenings or dene Applications for examination 


at South Kensington cannot be received after Api 20. A 
By order of the e 
Committee « of Council on Education. . g e 
Pd bd à " 3 ` o e. . . 
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No Boiler. 2. It requires no 

No Explosion. SS SSS Skilled Lgbour, 

"No Danger. HTE ie TM xe Yr SN Little Attention, ° 
. r 

No Nulsanbe. " Small Gonti Work., 











Posseseing ell the Properties of the Finest Arrowroot, 


BROWN &, POLSON’S CORN FLOUR 


e 
FOR THE NURSERY, TEE SICE- ROOM, AND THE FAMILY TABLE. ° 





s . 48 4^ WORLD-WIDE NECESSARY « 
e PROFESSOR TAIT’S WORKS. 
` ] I. 


In Crowg $vo, Cloth, Prize zr. ôa. 
PROPERTIES OF MATTER. 


. TI. 
If Crown 8vo, Price & 


*LIGHT. 


By P. G. oe ae Sec. BSE, 
Formerty Fellow of St. rgf St Page o ; Frofamsor of Natural 


Ag idis af 


Edinburgh ; ADAM & CHARLES ELACK. 





In Post $vo, pp. 560, Pncezo- 53. 


ALGEBRA 


An Elementary Taxt-Book 
iy Classes of Secondary Schools and for Colleges, 
PART I. : 
. By G. CHRYSWAL, Wi, e °’ 
Late Fellow and Lecturer, | Christ! Collage, C-mix:dga , ad Profertor 
of Mathematics in the University é 
Edinburgh: ADAM & CHARLES BLACK. 





In One Vol. Royal Cloth, New Editian (Third) Price 315, 62. 


CANAL AND HIVER- 
'" ENGINEERING. 


e By DAVID STEVE*SON. 


T RSE, Late Mamber of the Inatituriaa cf ChilEnginsers. - 


New Edition (Third) 
Bv D. A. STEVENSON, B Sc, FRSE, md © A. STEVENSON, 
e B Sc, Civil Engineer, Prcfuset Ili- strasad- 


Edinburgh: A.& C BLACE. Locton LONGMANS. 





Just PubHahed, Prica 7: 6a! 
PRACTICAL ELECTRICITY. 


A Laboratory and Lecture Course, for Fiot-Yecr Stucents of Electrical 
based on the Practical Definitic=s of tne Elctrical Unite. 


By W. E. AYRTON, F.R.S., 


Assoc MemInst.CK,, Professor of f Aplod Pese xt ire and Guilds 
of London See Cilia nc tion, With Nrmecom as 


CASSELL & COMPANY, LIMITED, Lidgat Hill, London. 


New Edi Revised and Vols, Decry bonlyP and 
x nds stone gl ur EM Cloth, srs Se bd 


PHANTASMS OF THE LIVING. 
By EDMUND GURNEY, MA, * e 
FREDERIC W. H. MYERS, M.A., and 
FRANE PODMORE, M.A. 
Published with the Sanction of the Council of the Society for Psychical 
Research. 


E oe nM T CiRDIa vase ts to break new 
24ych.cal inquiry." 


Beg fated aa 
Mind: "The meos reds ofan tiny candied vii aldi 
pertinaciry.” 


vigour and 
Sk Gass "M the 
James's iH Sia of estoy 1s a mg ono wi he nant 
tel pondnem oí da evidence am are startling. . LED book iseciever!y and 


Pall weie Gesetís : "Useful and arduous worckdiligently and ably 


Daily Telegraph: “Tha treatise is foll of interest and ion.” 
MEN Y (poston EB real UE ila: 
eni is ern a empero rer Aa and, above all, nee fe 
tho work absolutely reeks with candour.” | 
London TRÜBNER & CO., Ludgate Hill 


Mor nies ee 
£ ious Ico atiy pale 


Beroko of 
which the conchrmons here dawn. 





Crown 8vo, Price 42 64. 
HOURS WITH A THREE-INCH 
TELESCOPE. 


By CAPTAIN W. NOBLE, F.RA.S., &c. 


With a Alap of the Moon and 103 Woodcuts, 
“ May be recommended as a good work with which to 
the calestial bodies It :» based wholly upon observation, 
cuts, notably the map% of the roon, are excellent "— Sce/rweew. 
London: LOXGMANS, GREEN, & CO. 
Dict AL CD NET 








Mathematical Instrument Manufacturer o HOM Government Com!) of 
e India, Science and Art Department, Admiralty, Magi 


n. 
Of the Highest Quality and Finish, at tho most Moderate Prices 
Iitustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhfbltion of 186a for 
the ont» 


Excellence of Construction cf and 
Gorp Menar In the lotio rhlünon Yeas foe Matbe 


matical Work, Silver Medal, Architects’ Exhthitiow x 
Address :—GREAT TURNSTILE, HOLBORN, CORDON, WAC. 


BOOKS e(Secondhand), Miscellaneous, Re~- 





&c HERHERT, and Foreign Bookseller, 319 
foeni hand London, E.C. ts on receipt of two stamps. 
Libraries, Old Bcoka, and ents emt fey 

e . 
e . * 


i M 
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SUBSCRIPTIONS TO 


"NATURE." 
s L d 
per e|. tuer KIT EON 28 o 
uemly ... fe l.l es 14 6 
erly o9 doc or t o o9 o. o» tm on ot n n 7 6 

o the Ginited — 

States, thy Contipent &c. ne 
Weare... aas uela Mele tes go 6 
e Half-gearly e e». ... 1 6 
Quattey ..... lr o 
o India, China, and Japan :— > 
$. . 

Yearly now ope vepres alot ns 32 6 ` 
6 


CHARGES FOR ADVERTISEMENTS. 
Tyree esin Column 2s, 6d, 92. per Line alter. 
One-Fdghth Page, or Quarter Column. . . £ 18 6 
er Page, or Half a Column. . . . ... IIS O 
e Page, or e Column......... 50 
Nos ys WU eure VOTAR ED M ie Re ep id dx 6 o 


s Jayakle to MACMILLAN & CO. 
9 BEDFORD STREET, STRAND, W.C. 


a ot Kocleties, 


"CN 
LONDO 
THURSDAY, Marr 1T. 
TAL Socer, at 4.90.—A Coal- 
Note on the Geometrical 


race 





FRIDM Y, preti m 
"funr Wi or Exoreaes, EE of. Raw 
Waler C. Kor Iu Process and Machinery of Sopar ralio. 
Locis Marinan. 
oe INSTITUTION, at 9» Mental Differences between Men and Women : 
Gecrge John Romanes, F R 8S. 
SATURDAY, Marca 
LOYAL INSTITUTION, at 3 —Soond : Lord Rayleigh, F.R.S. 
SUNDAY, MARCH so. 
vxnav Lacroze Soctery, at 4.—Oar Unbiddan Guests; Parasites and 
thelr Histories: Dr. Andrew Wilson. E nr EUM) 
E MARCH a 
OCIETY OF ÁXTS, 


ee eee Testing Materials, especially Iron 
and flies! : Prot W. c Unwin, F 
'ICTORIA beris o 8- aa nd Solar My Rev. R. Collins, 


"DEAN at 
Walker.—Tho Genus Ficus, with Reference to Indo-Maleyan and 
Chinese Spec Dr, e 
"HEMICAL „at s ealo e Election wc Fellows. —The Action 
of Heat on Nitrogen Perosalde —The m of 
Papae nonis Add ot Sulpbue A P Arm- 
strong snd W. Wynse.—On S by emng at Sabb An . W. 
Cyr 


"eH H "Rink Notes on the 
dde Etude feos Notes on Natives of the 


WEDNESDAY, MARCHE 23. 
Socrery, at &—Notns on the 


Subasrine Cables * ‘A. E Kennelly 
toYAL IxsTrTUTIOM, at's —The Sclence of Thought: Prof. F. Max 


Müller. 

FRIDAY, Marca 24. 
ocixrY or Arf, at qeu: Cotes Colca; Y 
CAD re at 9.—Coloum 


Clifford. 
paca ia YEE 


SATURDAY, Marcy 26. 


: Prof. Pickering 
LOYAL INSTITUTION, at 3—Sound: Lord Rayleigh, F.R 8. 


P * . í ° 


CATALOGUE of HIGH-CLASS 
WATCHES, 
Va ' free on application to E? DENT 


INVENTIONS EXHIBITION—GOLÜ MEDAL AWARDED. *e 
DENT'S NEW ILLUSTRATED 
WATCHES . and CLOCKS at 
REDUCED PRICES, sent _ post 
p^ NY and Co., Makers to the s 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. e 





CORIFFIN' S. 
CHEMICAL HANDICRAFT. 
A OATALOBUE OF” CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIBTIV?. 


pes estes pp-, Illustrated with 1600 Woodcuts. @ 

Mesi sand Cheapest List of Apparainus, 

JOHN J. GRIFFIN anD SONS,%2 GARRICK STREET, 
LONDON, W.C. 





TO SCIENCE CLASSES AND S€HOOLS. 


MOORE BROTHERS have - beer -placed 
upon the list of Traders from wRom S may be 


, with the assistance of the ence and Art 
and Specimen’ of their Work may be seen at 
South K on. © 


PRICE LISTS ON APb APPLICATION * 


MOORE | BROTHERS; 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 





TURTLE TABLETS. 


A discovery, by which WEST INDIA TURTLE, with all 
id ee IET ake are concentrated into Tablets 


ablets for 4). Ge. Six for xor. 6d., post 


© CH. HOOPRR & GO, . 
104 Queen Victoria Street, London, B.C. ° 
Tug Door from the “Times” Office. 


ROCKS, MINERALS, FOSSILS. 
F. H. BUTLE 


Assoc. R. S. Mines Lond., M.A. Oxon., L.8. A. Lond., &c.? 
Successor to the late R. TALLING, 


186 BROMPTON ROAD, LONDON, 8. w. 








BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC). 


s esi FROM ANYTHING ELSE EVER PRODUCED. . 
becemes & pleasure when this? Ink la used. It bas been adopted by 
Companies 


bis Banks, PubHc Offices, and Railway throughoat 
Ireland. P] 
It writes almost full Black. |Flows easily from the Pen. 


Does not corrode Steel Pens. Blotting-paper may be applied at the 
moment of writing. 


Is cleanly to use, and not [table to Blot. 

Can be obtained in London, through Messrs. BAxcrar & Sows SFaning- 

don Street; W. EDWARDS, old Change; "T. Nxwarrr k Soxs, Newgate 
Street ; and to be had of all Stationerse 


BEWLEY & DRAPER (limited), Dublin, 


* . a 


clvit 
. Second Edison, Re-wrtren fad greatly Er arged. With yy Illustrations on 
Š . Wool Bi prom age i 
SELECT METHODS IN CHEMICAL 
AMALYZIS 
(CHIEFLY INOEGAK1C. ẹ 
* By WILLIAM CEOOKES, F.R.S., V.P.C.S, 
Editor o? tha Cecon? econ. 
* London: LONGMANS, GREEN, & C9. 
BERKHAMPSTED SCHOOL, HERTS. 


Twenty-elght miles from Easton. Gc] Scnolarahfpa and Exhibitions. 
Laboratory, heated swimuring-baih, vorcabop, &c. £sa perannnm.— 
Addresa, Head-Master, 








* Nxoellent Copies of thy acturi, natural Handwriting, airo 
of Drawings, Mugic, sver of elaborate Bketohes, Pro- 
grammes, Plans (up to Doa5ie-3lephant aire), Shorthand, and 
Type Writing mre cauly, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid used with ordicary pen ard paper. Acto-Circulanmresemble 
RI Used at che Fote of Lords, &c. o 


P AUCOCOPTIST CO., 
ya London Wall, London, nnd sa =rincess Street, Manchester. 
SE ER 
z y 


FRY'S PURE 

acis COCOA 

Prepared by a new and spesiel scientific process 

Securing extreme solukility, and developing 
the finest flavour of the Cocoa. 


HOw & CO.S 








Geological Transpareno‘es for the Lantern : 
: AN ILLUSTRATED JOURNAL OF 


Descriptiva Catalogue cn » 
WALKER'S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AND M-EERALS, 


HOW & CO.'8 POCKET MICROSCOPE LAMP, 8j. 64. 

. MICRO-PET3OLOGY.—3ecHongo* Pitchstones Sets Granitas, 
i Syenitea, Gabbroa Dolar, Basalts, Tachylies, rede 
. o Ándositos, Rhyolites, Lacs, Ashes, Gneiss, ‘sta, 
stones, Kc, price ir 6d each. 


. 
e JAMES HOW & CQ., 73 Faxz:xonox Supxxr, léxpox. 
Ww 








ULOERS, Tf afdeetually rubbed cn the Neck and Chest, it cures 


NATURE 








« 8ÜRE THROATS, HRONOAITIE, CUGHS end COLDS; and fnr 
"az GOUF, RHEUMATISM, znd all Sn Diseases it is unequalled, 
r DER NATURFORSCHER, ' 
Wochenblatt zur Verbreitung der fortz-uritte in den Naturwissenschaftec, 
gang. 


XIX Jch- 
Gegrundet von Dr. W. Sxrazxx, u eben von Dr. O. SCHUMAMX, 
Privatdocan- bengen. 


an der U-lzerziat Ta 
Price for ss Numbers, rtr. Der ccnum, or 135. 6a. post fee 
Tübingen: L.AUPP. 
London and Edinburgh : VILLIANS & NORGATE. 


° THE “FP ANSA,” 


fe Gagnan dedicates een ls the opiy independent en CM 
EMO Advortisenerta, 
M 








Stilt aye t upon the 
z second Sunday one 
ed Rl RUE "Su ton 


Altarwall, 
Heuer Maced leer T 
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e | March 172 18? 
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Í On the zst of every Month. P " 
JOURNAL OF BOTAN Y, 
BRITISH AND FOREIGN. e e. 


Edited by J aurs Brrr, F LS, pritish Musenma 
Comtaxrs: i Articles by i Botanats. trots, wo 
Bones of Books an Mamos g-Articleagn ournais g~ Bo News, 


roceedings of zi 
Price us ge Subscription for One Year, pablo ın adras, we. 
| London: WEST, NEW SW & CO., g4 Hatton Garften, EC. © 


+ 
THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Pie sen E x. e b F.Z.B., puo e 








— 


Tina Articles b wallkuown naturalists in every of 
hitxts of animals: be and departure of iO ui olor 
Tare birds; cy and migration’ of British fresh@rater fish ; now 
Terme AL qoi ; British reptiles ; freu 
Water mollusca, with remar on the haunts and of the specias ; a: 

Matcera Cf general interest to those who drstor 
Reports of the Linnean, Zoological, and Revie 
Journals of important and Interceting articles In various branches of 
Thoreare occasional . 

JOHN VAN riii aqu dua ues 
a 





NORTH BRITISH AGRICULTURIST 
chief Agricoltura! Journal | circulates amir 
Taniera Farma) Rosident Agon, and others int sdin tl 
of land throughout the United Kingdom. m 
ST ia every Wednesday afternoon in tin 
of all the Bntiah ap 
Th ls be AG. 
pg Eit gp tite EES 
for 
Prices4. Br post sje. Annual : 
Officss— 
London, EU 


to Farmers will find the AGRICUJ- 
that Class. 


WE, Sab eed qoe Ver Se 
d 
On the rst of every Mont® price Sixpanco, 

THE ENTOMQLOGIST: 
BRAYISE ENTOMOLOO} 
Edited by Joum T. CaxenDGTOxX, 


With the Assistance of 
Faroxzicr Bown, T.2.3. 
EpwARD à. bd gia | 


jontalns Articles by wellknown En 
jon Insecta or beneficial to Farm or Garden ; Not 
Habits, Life Elstories ; oconrrance of ; there aro ath) 


Duplicatesand 
WoopcuTI-LufTEATIOXE and occasional Lrrnogearmn and Mirrow 
LiTRO3RAFEKD PLATES. 


SIMPEIN, MARSHALL, & CO., Stationers’ Hall Cour. 
Wwoon’'’s k 


MAGIC LANTERNS & SLIDES 


THE LARGEST AND BEST STOCK IN, THE 
KINGDOM, * 


ON SALE OR HIRE. 
The '! EUPHANERON LANTERN," with the W four-wiok Lemp 
Is umenrpassed for power, portability, ang price, £4 4a. 


SPECIAL ATTENTION ir called to the great advantage 
offered to rers of Shades by Wood's £2 25. Yearly Sudscristion 
and also to the phy eee terms ujon whick Shes par 








chased of E. G. Weed be exchan, Full cular. 
wN be fourd im Wom’: Hew List of Slides and Lanterns 
Post free fer One Stamp. . 
E.G. WOOD, ° 
. 74 CHEAPSIDE, LONDON ; AND 
HORNE, THORNTHWAITE, & WOOD 
. 416 STRAND, LONDON. 


? ~ 
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MESSRS, MACMILLAN & 60.5 SClENTIFI WORKS, - 





* e 
> WATUBAL RHILOSOPHY. 


- Awl ekt-Book ‘of the Principles of Physics. 
By ALFRED DANIELL, Me, LL.B., D.Sc., F.R SE, late Lec- 
turer School of Medicine, Edmburgh. With Ilinatra- 

* tions, Edition, Revised and Medkun 8vo. ars 
Elementary Practical "Phys cs, Lessons in. 
BALFOUR STEWART, F.R.S., and W. W. HAL- 


By Profomor 
DANE GEE, B.Sc. Crown Bvo. 
RAL PHYSICAL PROCESSES. 


I.—GEN 
s dj ; ELECTRICITY AND MAGNETISM, 
Part "tL OPTICS, HEAT, AND SOUND. 


A School Course of Practical Physica 


rie mo ee E:CITY A AND MAGNETISM E the 
Phygics,eElementary Lessons in. 
fessor BALFOUR erent F R S. New Edition. Wi rumes 


ons Illustrations tu 
Primer of Physics, "By the same Author, 
With mumerges Itustrations, New Edition, with, Questions, 18mo. 
owes Science Primers. 
On Light? Being the Burnett Lectures, de- 
lrvered in Aberdeen in 1883-1885 By GEORGE GABRIEL STOKES, 
M A., P.R.S., &c., Fellow of Pembroke College, and Lucssian Pro- 
fessor of Mathomatics m the University of Cam 
THE Nature OF LiaHr.— 
e MEANS OFIMYESTIGATION Crown Bvo as 6€ each 
THIRD COURSE. Ox = BxwxrriClAL Errecrs or Licrr. 
é Un the pre 
Spectrum Analysis: Lectures delivered in 
1868 before the Society of Apothecaries of London. I HENRY E 
ROS@OE, LL.D, F RS, Professor of in th o. Diena Col 
iege Vico Vi Author and by ARTHUR SCHUSTER, 
o 
F RS, Ph.D., Profeasor of hed Mathematics [n the Owens 
yam garer: bons ppendices, numerous Illustrations, 
YO. 


Mechanic Theory ryeof Heat. By R. Clausius, 
Translated rAz ALTER & R BROWNE AL A., lato Fellow of Trinity 


Collage, Cambrid 
Heat. By P. "ET Tait, MA, Sec. R.S.E., for- 


mer Follow of Si Peter's College, Cambridge, Profemor of Natural 


Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN By LEWIS WRIGHT. 
With 200 and Coloured Plates. Crrown 8vo. 75.64 

Natural Phi osophy for Beginners. By TI. 
TODHUNTER, M.A, F RS. Fcap Svo. Part I.—The Properties 
of Solid and Finld Bodes ES ons, 3f. 6€« Part IL— 
Sound. Light, and Hoat. sr. 64 

Biectrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D CL , LLD,FRS, 

S.E., Fallow of St Poter's 


College, Cambndge, and Prof f 

Pinlosophy in the University of Glasgow. Edition, 

Electricity and Magnetism. By Professor 
sso aaa aaa With numerous Illustrahons, Fcap 
YO.e 

Electricity and Magnetism, Absolute Mea- 


SUREMENTS IN. By Profesor ANDREW GRAY, M.A, 
F.RS.E. Pott $vo. 


^ ges TM. 
By 


Firm Course. 


pts tric Light Arithmetic, By R. E. Day, 
A. Pott fvo. ss. 
f Heat Electricity, A Collection of Ex- 


AMEDES ON By M E HTU ‘TURNER, BA; Fellow of Trinity College, 


E An Elementaty Treatise on. By J. 
Y 


Tej. DeC rope uid Lupe Colao, ot 
Illustratons,. Numerical Examples, and 
a ee I 


Sound,' Elementary Lessons on. By Dr. 
W. H. STONE. With Ilustrations Fcap. 8vo. 6d. 
Units and Physical Constants. By J. D. 


EVERETT, MLA, DCL, FR 
"rise Queen's College, B 


Appl d Mechanics : 
uctlon to 
HU COTIERILL, F 
Institution of Naval 
Cmil 
College, 


F.R.&.E , Professor of Natural 
Second Edition Globe 8vo. 


An Elementary General 

of Stf&ctures and Machines By JAMES 
ig nad Member of the of the 

Associate Alember of the ipei of 

Thee of Mechanics in the Royal Naval 
wich Modigm E" 


MACMILLAN & 
e 


NATURAL PHILOSOPHY — Coyinved. 


The Kinematics of Machine Outlines of 


a Theary of Machine. By Professor F. ULEAUX. ‘Dravulated 
Professor A. B. W. KENNEDY, GE With 450 
Illustrations edium Bvo arr 


The Mechanics of Machinery: By A. Ps. 
W. KENNEDY, M Int CE. Professor 
Mechanical Technology in Ui realy ned London. 
numerous Tlustrauons. Crown . 13 Ód. 
Elementary Science, Numerical Tables and 


CONSTANTSIN By S*DNEWLUPTON, M A., F.C S., F.C9f. 
Globe Bro. ss. 64 


Chemical Arithmetic. With 1200 Examples. 
By the same Author. Second Editon. GlobeS8vo. 4s 64 


ASTRONOMY. . 


Popular Astronomy. Ry S. Newcomb, LL.D., 


Professor U.S. Naval Observatory With rra Tnstrationt and 5 Alape 
of the Stary. Second Edinon, revised. 8vo. 18s 


Popular Astronomy. By Sir G. B. Airy, 
P F.R S , late Astronomer-R. Wish numerous Illustrations 


wie 


4 64. 
Ateneo Rlementar ,Lessbns in. By 
J NORMA (LOCKYER, ER With numerous 
ong  Fcap 8vo. (gem on, 14 PN 
The Chemistry oft the un. By J. orman 
LOCKYER, F RS. With Illustraunons Demy 
Primer of Astronomy. Bye J. "Norman 


LOCKYER, FRS. With numerous Illustrations New Edition. 
iBmo. r£ [Setence Prw , 


CHEMISTRY, 


Inorganic and Organic ee chemise. A Com- 


E ROSCOE, on Inorganic and Str HENRY 
ROSCOE, P REB cna ir C S SCHO ir R, F.R S. 
numerous Illustrations. 


vod I. and II aed TT INORGANIC CHEMISTRY 
calhe: Cpr ace que Vol IL Part I.—Metals. 


Vol IIL ORGANIC CHEMISTRY. "Tue Part Parta. 
oft ydrocarbons or 
Modem du ave. Parts 


Chemistry. ith numerous Illustrations. 
IL, 215. each. Part IIL, 18r 

Elements Qf Chemical Physics. By Josiah . 
PL xc uon da eet ae iE US 
Harvard Ufrrernty. ourth Editin. 

A Marfual, of the Chemistry of the Carbon 
COMPOUNDS,@OR ORGANIC CHEMISTRY. By C. SCHOR- 
LEM F B-d Professor of Chemistry in the Victoria Unwersity, 
the Owens College, With Illustrations 8vo 2456 

The Elements of Thermal Chemistry. By 
M M. PATTISON MUIR, M A , F.R.S.E , Y Prelector of 

in Gonville and Caius ‘Cafe 


Chemistry ; Assisted by 
DAVID MUIR WILSON. Bro ras. É 
The Study of Chemistry, an Introductio 
TO ByIRA REAISEN, Prafomor of Cbetistry in:tho: Johns Hi 

Univermty. Crown $vo. 65 6g. 
iic pee of Carbon; or, Organic Che- 


of ByIRAREMSEN, Professor 
niv . Crom 8vo. '6r Gd 


By Sir 


Illustrations 6s. 
V ee THORPE. wit Key. 18mo ar 

6 wen's College Junior Course of Practical. 
CHEMISTRY. By F JONES. With Prefaco by Sir HENRY E 
ROSCOE, F RS. Now Edhton With numerous Illustrations. 
Fcap 8vo as 6d. 

Questions on Chemistry. A Series of Pro- 


blems and Exercises in do and Organic Chemistry. By F 
ONES, F.R.S E , F.C.S 8vo. 3. 


Primer of Chemistry. By Sir Henry E. 
M neci ERS wuh nmmerous Illustrations. 

[.[Scfenco Primers 

Chemical "Theory, Expemmental Proofs of 

FOR BEGINNERS. By WILLIAM RAMSAY,PhD. Frap 


Svo ss 6g. 25 


e 
CO., LONDON. 
e 
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HOUTEN’ S 
pure soluble C OCO A 


is the best and resify the cheapest in 


 DISSOLVING VIEWS 
Have boen awarded 
4-9 GOL» & SILVER MEDALS 
: 4| For Opticaland Mechanical Excelleace 
ILLUSTRATED CAT 
Gratia Post d to ali perts of ths 














e the em. "Lantern ad the Lae Ee 
. School Lantarnx from £t ros Rhow-Room—408 Strand. 
"ES : ; The CELEBRATED COMPLETE SET, £s 155, boa! value over offered. 
The British Medical Jou-nal ray-2—'''Vax Hourmws Cocoa” — ——— e- 
isadmurable In favourit ls perfect, m| tisso pure, well prepared, and Optician to the British and Foreign Governments. 
rich," &c., &c. 406, 66, 456, Strand; 54 Corfhül, London. 
. PRIZE MEDAL) HARVEY & PEAK, ` HEALTH 
`” AWARDED By Appointment to the Royal Ina on ef Great Britain, HXEXHIBITION. 
. 3 t 
e LEWIS WRIGHT'S Successors to 
* PROJECTION W. LADD & CO9 
POĻARISCOPE BEAK ST, 

; : E ; Tarak [c1 | ^| REGENT ST, W. : 
Showing axes of Crystals, ES a Lt: os . he PR i 
&c., on a well illffninated GE ccs nian E E 

e p at d. ] MAKER s. M Catalogue per post 8d. 








PERKEN, SON, AN ID RAY MEN v 
*" (LEJEUNE AND PERKEN, 
MANUFACTURE FOR THE TRADS ONLY 
LENSES, CAMERAS, PHOTUGRAPHIC APPARATUS, MAGIO LANTERNS, SLIDES, AND ACCESSORIES. 
. ror HATTON GARDEN, LONDON, E.C; 


Cheaper Issue, 8vo, Price 3s. 6d. 
ZSSEX FIELD CLUB SPECIAL MEMOIRS, VOL. L 


REPORT ON THE EAST ANGLIAN EARTHQUAKE ‘OF 


* APRIL 22, 1884. By RAEHAEL MELDOLA, F.C.S., F.LC,, F. R.S., &c., Proféssor of Chemistry in the Finsbury 
Technical College, CÉy and Gui'ds of London Institute ; "and WILLIAM WHITE, F.E.S., Member- of the Geologist? 
Association, Drawn a Ep- ->> X MELDOLA, and read in Abstract at rn Meeting of the Essex Field Club, Febrgary 28,. 
1885. With m. e. Matstone, Cheaper Issue, 8vo, 37. 
The Athenanm us istinc_y valuable contribution to our er hapwicige of a subject of much obscunty..... The 
seer rahe When only see uec ides OT pursue within its narro s, but the curious facts collected, and the odd scrap 
of to past ecrthy:skes which Have ec been gathered together are so numerous, 49 uferpected, and so well set, that 
the book will be ang extremel» irteres‘ing to the gen reader, as well as a, suggestive and severe stufly for the man of science.” 


MACMILLAN & CO., LONEON. , 


z Printed by RicmaxD CLAY 12 Some. at y and $ Broad Street HII, Quofs QE “and Poet by 
Py ae CO a ere Oea dy And a, LO S-TRUXRSDAY, Magch 17. 1 1887. 
. bi . 
e e. 
. 
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e ? “To the solid ground . 
Of Nature trusts tke mind which builds jer aye." — WORDSWORTH d 
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S R. & J. BECK'S 
NEW MICROSCOPE, 


“THE STAR” 


PRICES. 


Stand, with r-in. Object 
and 1 Ie pm 220 
€ Stand, with 1-in. and vx 
Object glasses 
Stand, with 1 Eye-piece, j-in. 
and $in. Object-glasses, 
Fine Adjustment, Iris Dia- 
paupe PURUS MATO) in 






Fu D 
pplication te 


&. &J. BECK, 68 Cornhill, London, E.C. 


"GOLD MEDAL, 
International Inventions Exhibition, 1885. 


Now Ready, 


"A DESURIEUNE LIST - 
‘ ANTHROPOMETRIC APPARATUS, 


CONSISTING OF 
INSTRUMENTS FOR MEASURING AND TESTING THE CHIEF 
PHYSICAL CHARACTERISTICS OF THE HUMAN BODY. 


De lass, for colour of Head 
mb aid i eo eyes a tg ab 





Designed;®inder the direction of Mr. CIS GALTON, 
sod Sad by noe 


THE OAMBRIDGE 

SBOIENTIFIO INSTRUMENT COMPANY, 

|^. ST, os RQW, CAMBRIDGE, ENGLAND., 
A 9 

e. {° 


e 


£s d 


SURVEYING 


A d TELESCOPES. 


h ` These Inst:mmegis are the most 
powgrful Binoculgrs that can be made 
to be sufficiently portable for the 
tourists use; their mc gnifying power 
is ¥ great. Thef should be re- 
garded as Telescopes ; and where there 
1s a sufficient amount of lgh objects 
, may be easily made out by them which 
would be invisible with any ordinary 
Bihocular. 
BINOCULAR THLHSOOPH, 
motion in centre 
to to ada it o the width of the 
ien in Solid apes Leather 


£5 


JIlustrated i at pe 








JOHN BROWNING, 
63 STRAND, LONDON, W.O.* 
A New Edition is now R a) 
NEGRETTI &.Z RA’S. 
ENCYCLOPAEDIC CATALOGUÉ 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


INSTRUMENTS." 


nnmerous Tables of Reference, and Illuxtrated by 
Comparative i ce, 


THIRTEEN HUNDRED ENGRAVINGS. 
Royal êro, Cloth, gilt lettered, Price 55. 64. e 


NEGRETTI & ZAMBRA, ` 


OPTICIANS AND SCIENTIFICO IRSIRUMENT MAKERS 
HOLBORN:VIA Der, §.C. 





Branches :— 
45 CORNHILL, 122 REGENT STREET, LONDON; 
and CRYSTAL PALACE, SYDENHAM. 

@ Telephone No. 6583. Telegraphic Address: Negretti, London. ° 
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LIVING SPECIMENS FOR THE MICROSCOPE. : 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, s» NEWHALL STREET, BIRMINGHAM © 
Who last week seat to bis Subecnbers Spirorbis nantiloses, with 
and description. He also sent cut Vaucheru b zZ 
E > Stepoanoceros Ki A : S 
folaena, Vorot globator, Desmida; also Hydra, Amabe, cw a 
Crayfish, and other Spocupens for (Hemy and 'a) Biolagical a 
Laboratory work. 

Weekly Announcemarts will be made In this place of Organisfis T. B. * 
1s supplymg. 








e UMIVERSITY COLLEGE, LONDON. 
* ADVANCED INORGANIC CEEMISTRY. 


DR. S, RIDEAL will give a Coorg of Tu—7 Lectures on Mondays, 
Vipdnesiays, and Fnårys ot 4 pu, cor neneny See s The Course 
is fitted for Students reading for Honours in Caensry at the mvermty of 
Maeva adr tuas imd Recent Program i Physical and 
the study of the Elements form part of =s Course, Foo, £2 ss. 


J. ALHLRSrUGSGE M.A., Secretary. 







= 


UNIVERSITY COLLEGE, LONDON. 





the present Semon by the reslgnanoc of Prof A: T WILLIAMSON, 
FRS Apphcations be sent [tec than APRIL 90 to the 
SxcxxTAxY of the College, from whom Tomata 

the Duties and Emohmants of the Profersorerp. 


` Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course y sir Months for Subscription ef £1 15 
or Twe Tubes for 101. 6d. P. et 





x J M ,HOREBUZGH, ALA., Secretary. Port fcllo of Drawings, Eleven Parts, rs. each. 
CURRICULUM OF THE SLD. DEGREE, 


“BROWN CEMENT/'. 


The name of this Cement, admitted to be the beet for Mftrosoogi cal 
Work, has been registered, and is now labelled in White Letters upon a 


Purchasers shoud soe that they ars not decetved by fraudulent imita- 


e LONDON. 


Students whodwve Matricnlated and ace iutrn-iag :5 enter or who have 
already enterod @t one of the Londc- Melial ep for tho purel 
ART 





SCIENTIFIC EXAMI TION at Unirecy © under Prot | PU 
FR DER ID RAS EUR. Proto Obras rica vs. per boule, with fol twtrctions for nse, ff bet Orca, 
Foe for the complete Course requi-cedi, incudmg Lectures and Post free for 1s, 34 from b * 
For oly te the Sccamranr, Ucivertity College, Gower EDWARD WARD, #49 Oxford Street, Blanchester. [s503 
= MINERALOGY AND GEOLOGY./ 





CHOICE SpecmMENS FOR MUSEUMS AND PRIVATE Cor-* 


The PROFESSOR of PHYSICS m Umm Coles, Liverpool, ia LECTORS: BERTLS, Topazes, RUTILES GH MATRIX, CELES 
to 


to nominate a DEMON chargo TINK, OPALS, &c., &c. 
ory Students umor for nex OBER. Tho 7 ; 
Salary offared is from 4E8 to £100 a eit pine foc Private RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
Tuition and Special Claes In alked subyecta, moa as TION3 FOR STUDENTS AND PROSPXCTORS. ° 


VERY EMNE POLBHED SECTIONS OF AMMONITES AMD 
NAUTILI. 
Nxw Srzres oF Rocks. Microscopic SLIDES. 


Hammers, Chisels, and Dlouwpipe Appargtus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES OK APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Applications, stating experiance and raison. be sent in to Prof 
OLIVER LO Cpe he all fastus febern Erian 
o ———————————— 


KING’S COLLEGE, LONDON. 
BACTERIOLOG*. 
, $ 
UPS E eT 
For Syllabus ad Ember infarmanoa, xpply +o 
s J. V CUNNINGHAM, Secretary. 














EAST GRINSTEAD COLLEGIATE Opposite Ncrfolk Street. 

os SCHOOL NATURALISTS 
MAYPOLE ROAD, SISEX. © GLASS-CAPPED BOXES. 
© The object of the School is to affi a Srn i exhich will fit Museums and Private Cpllectors supplied with Round and Rectangula: 
boys for ether esmonal or Commercal Fe. Mest afention is Glam-capped Bows from One per dozen, About different sires 
paid to the tu of boys mtendad for Boys | always m Stock. Ac Dias Nox, 14 indie to inches, for One® 
are receigod from seven to fontem yoart of ae, she Js a d'anior Claes, Shilling Samples Port ree, Two 
VET Pach papi wid eere Cari atic aca, reca im thom mib THOMAS D. RUSSELL, 
of Instruction des all the mihjes recuted a: the varous public PRIZE WEDALLIBST, HEALTH EXHIBITION, 
crammanone -ThE Paral bas ba mer yon conan eiu | — 78 NEWGATE STREET, LONDON, EC. 
moderate —For and particuinzs, appl to +e Priv cipal. 
SIX PRIZE MEDALS 





AGRICULTURAL COLLEGIATE 
_ SCHOOL. 
EAST GRINSTEAD, S-SSZX. 


AWARDED FOR GEOLOGICAL COLLECTIONS. 


Collection aspscm'il for Teaching assuppliedto Boigu: e 
and Art Departrsnt, by all Lecturers and Toashers In 


Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS! 
Toe Largest England, 








owner, Agents, Farmers, intend-g Cekcigz, $r. It prom 
qe LA ae cnt tence of Age afore and : abies Variety In e 
ment, Management of Live Stock, Dany Forog, Chemisty, Mew Cataloguesand Listsonapplicadon to— e 
“5 irs prepared fr a ie eeu cae mper dución: JAMES R. GREGORY, 
See ot t selected for dr qhhcitos ie Asma ani ther | 88 CHARLOTTE STREET, FITIROY SQUARE, LONDON. 
t 
as apy E Ee LU T e eesets dcltied bo Established #7 Years in London. 
devolone y habits, and to proce [ele z " M On the rat of every Month. 
most moderata.. Refereace of igh decasar E Paran of, - i JOURNAL OF BOTANY, 

eo on eypE = S BRITISH AND FOREÍUN." 

n e 

A FRENCH GENTLEMAN. with First- Edited by Ja:tes Darrrx € 1S , tah Museen. 


——ÜOrigr Articles l Botansts --Extracts, and 
en reat Gardens, Bayswat Gat Foma Clasa for gil ies Pies ohn enoa Hy Pis Journal —Botanica! News.— 
Boarders two n Paver iS priv utei i iruchóg for Proceedings of Socletise- * 

5 In advance, ras 
business oc conversaffonal purpores.—-ictress AL ALFRXD VIGIER, Price zz. 3d. Subscription for @ne ear, qayable 
Bwaney, Kent - "HS London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
> ^ vm A e . a d r . ~ 
e z aa | ‘ 
e 
. 


,Mafsá 24, 1887] b 
s ? wale bp Auction. 


COLEOPTERA, &c. 
un J.C c. STEVENS will Sell by Auction, 
e 
a A oe ge E res Covitt Gard "ied 
LÀ cone ON Not EUROPEAN and EXOTIC, COLEOPTERA 
Lte Rev. C. A F Korr, es 
a P on with, the Cabinets, MESURE aad 


m @® Ox view the Sanday paz from 10 to 4 and Moray of Sale, and 
qe@utalogues had. 


near 


NATURE . . t 


TURTLE TABLETS. 
which AVEST 1 INDIA TURTLBwith sii 
peii by poen 
pe erue and d ‘Travellers. Les Tablet is 
ee ER e 
p Mc sr, cach, post 
nee Telle fue Sux for ror. Ge., post free 
CH. HOOPER & CO., , 
164 Queen Victona Street, London, E.C. 
Two Doors from tke “Times” Office. 





Es 





CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY'S PATENT 


HOT-AIR PUMPING ENGINES. 


- No Danger ! No Gas! No Sfam! No Boller! No Explosions! No Nulsance of any lgnd | Regule little aften- 
o skilled labour! "Willburn any kind of fuel! Costs lees to work than any othar Sand 


Rer. Hot-air Pump, Complete oa” for work, to PPP Aum ogy of Water up & 4000 Gallons 


H. BAILEY & 00., HrpmaULIC Exaixmuss, Kc. ALsiow Worxs, SALFORD, MaAxctesrER. 


of engine 








SoN, 


AND RAY MENT 


(LEJEUNE AND PERKEN), 








us 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
* A ror HATTON GARDEN, LONDON, E.C. * 
A o bd 





e Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


18 A WORLD-WIDE NECESSARY 
FOR THE»NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. - 





ROCKS, MINERALS, FOSSILS. 
F. EI. BUTLER, 


Assoc. R. S. Mines Lond., M. A. Oron., L.S. A. Lond., &c., 
Successor to the late R. TALLING, 


189 BROMPTON ROAD, LONDON, S.W. 
LO UR ao 


4. E 
o Caryecaris 
and Dithyreca 











NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal tn tiand, circnlates extenstvaly among 
' Landowners, F. Fann [jerry tz, and others interestadin the tho 
land e E 
Up iere 
antata directed to tha AGRICULTURIST 
Advertising Farmstobe Let and Estates 


to Farmers will find the AGRICUL- 
that Class. 
Annual Spbecription, payable In adgance, x41 


The specaal attention of Land 
as ono ofthe best cmwtheg papers 
for Sale, 

Advéitisers addressing t 
TURIST a first-class medium pode 

Prices4. By post sia. 


om High S h d Vittoria Ste 
London, B.C. Mocey Orden periti tg C. and $. Apron. met 
+ . 
MT . 


Mxcellent Copies of the actual, natural Handwriting, also 


of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type- Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST. > 


ee Sucre rese IR 
rien loti, Se at Te Hes H f Lords, &c 
. 
e AUTOCOPYIST CO., . 
y» Loedon Pall, London, and sa Princess Street, Manchgater. 








MEDICINE 


ai ay a TT eium 
AND BOWELS. A Great PURIFIER of the "BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS ° 
AND DEBILITY, and if unequalled in Female Complaints, 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Serioa Edited by J. E. Hawrreo, F.L.8., F.Z.S., Member of tbe 


nib pct 
a of 


Š 

othar matters o paia interest to Toas who 

rsa f the Linnean, Zoological, eg 
Im: pe eee correc broches of 200 

roles portant an ous 

o 


Thore are 











In every branch of zoology ; 
birds; occurrence 


JOHN VAN VOORST, 1 Paternoster oe 
` e 


driv e ** * 


COLONIAL AND INDIAE EKXHIBITCN, LONDON, 1880. 
ie Nog ready, Demy $vo, cloth, pre rox 6d. - 
'. REPORTS 
OW TYE 
7 COLONIAL: SECTIDKS OF THE’ 
¢ EXHIBITION. 


Tam undar tbe Saparvislon of de Come o. the Society of Arts, and 


_ H. TRUEMAN WOOD, M.A., Sec-trry to the Society. 


e London: WILLIAM CLOWES & SONS, Limited, 
Pnoters and Publishers to the =. Comrniaston, 
13 CHAFING 
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NOW READY. PRICE p. 6s. 


PRACTICAL ELECTRICITY. | 


PROF. W. E. XRYRION FRS. p’ 
Wrra Nvwxzous If .vsrzaTÉÉs. ND á 
«1 Tho beat exixin tars book fo Gre ree dents electrical engined” = 
ERA Mechanic. = 
Legem mon ong end taa Daing hb wi eg 
„CASSELL & COMPANY, LIMITED, Ludgate HU, London 


Sw AN SONNUNSOREIN So OO.’S NEWT cir... 


LIFE - HISTORIES OF, P 
. McALPINE. With an 
PARC and Animal on a Dass. Dhstratod Royal o 


2 TRA-PLANTER’S COMPANION; a Guide to 
of a Toa-Garden. LE S 3. DEAS With Coloured 

P Crown ?vo, cloth, 
BLEMENPTARY TEXT. BOOK ¢ OE BOTANY. By 
D.Sc. MLA (Fellow and 


Lecturer of Christ's -urth Edition (1886) 175 
TEXT-BOOK OF PRACTICAL BOTANY, By Prof. 
W. STRASBURGER. Edited by Prof. V. HritrmOUsm MLA, of 
Mason Illustrated by a large mumber of New 
Woodcuts [xs 
TOURIST’S GIDE TO THE; ORA OF THE 
ALPS. Edited frog: the Work of grof K- W? ALLA TORRE, and 
issued under the and Alpine Club m 


auspaces of kn 
Vita by A. W. MEER MA. Byc Elegantly printed on 
bat opaque paper, 392 Pp, as 1 Àlorocco pocket-book, 


E E IN THEORY AND PRAC- 


THE MICR 
TICE, from the Work of Prof N AZ 3ZLI and SCHWEN- 
DENER by J; May Jun, F R.M.& VERE EDGE cla 
be next week. Price =r 


THE FUNGUS HUNTERS GUIDE “AND FIELD 
MEMORANDUM BOOK. By W. DE LISTE HAY, F.R.G.S. 


CLAUS AND SEDGWICK’S ZOOLOGY. 
TEXT-BOOK OF ZOOLOGY. 


'olla Cam ; misted G. HaATNCOTE, IET 
Callas mr 705 Woodcuts, du 
J. General Introduction and Protoxo& to Insecta, ars. 
II. Molhzsca to Man, 16s. 
Now is the time to cor mance Entries in 
THE NATURALIBT’S DIARY 
a a ch al ent ah aay O god Cinna Seam 
LOM For,’ 
and bait EIN La he | ROBERTS, F.R.CS Svo, limp 
cloth, as. ód. Zeo S eA 
WEW AND REDENT VOLUMES OF THE YOUKA GOLLEDTOR SERIES. , 
Each folly Illustrated, cloth neat, 11. 
I. POND LIFE: Insects. By E. BuTLza, B.A., B. Se” 
CRUSTACEANS. ByF. A. A. SKUSE 


. MOSSES. B #6, E. BAGNALL. 
BUTTERFLIES 8, MOTHS; AND BERTLES. By 


Crown 870, cloth, 
SEAWREEDS, ‘SHELLS, AND “FOSSILS, By 
PETER GRAY and B. B. WOODW. ARD Bae 
. ENGLISH COINS AND T KENS Pr LLEW. 
EWITT, La Wh a Chapter on Greek Coins, by CLAY V. 


7. FUNGI, LICHENS, &c. By *perer Gay, 


aeia 


SWAN SONNENSCHEIN, LOWREY, & CO., PATERNỌSTER SQUARE. ? 


Neariy n „ Second Edition, copiously Ihuwamc -vith Coloared Piates, 
Titnetratlons anbodelin ths Tac, Demy Bvo, sz% 


- MANUAL OF BACTERIGLOGY: being 


Introduction to considerably 
Er De te GAN M, CROORSHANE. MED, FER MOS. 


Also ready in a few days, by the sume Author; oyal ro, ras. 64, 
PHOTOGRAPHY OF BACTERIA. us- 
© trated by 86 Photographs, rébroduced In A:totype and Wood 

Engravings? ^ . 
London: H. K/ LEWIS, 136 Gower Srah WC. 
Bacood Hgfition, Re-wsitien and Rulaged. "Pih y Iustrarbes on 
$ro, price 24-. 
SELECT METHODS IN CHEMICAL 
ANALYSIS 
; (CHIEFLY INORGANIC} 
By WILLIAM CROOKES, F.R.S, V.P.C.S., 
Editor of the Chexeicai Forms. 
: LONGMANS, GREEN, £ 20- 
BERKHAMPSTED os rss HERTS. 


Twenty-eight miles from Euston. Good Scholmsal-s and Exhibitions, 
Verne swhnming-bath, workshop, E. £30 per aunum.— 
Address, Head-Master. 
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JUST PUBLISHED: . 


HANDY MAP OF THE MOON. 


Reprodáced by the Platinatype Process from a large Drawing by T. R. 
MxLLOR, Esq. It is mounted on card 15 X 13 inches, and has every pro- 
minent feature of the Moon's surface accurately delineated, and an explana- 
tory letterpress ts pasted at the beck of the card. E 


IxviLciBLE TO ÁSTEONOMERS. i e 


Price 35. 6d. Post Free ys. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, z ‘ 
416 STRAND, W.C, 
AND 
E. G. WOOD, 
14 CHEAPSIDE, B.C. T? Ux 





-Catalogus » Astronomical Telescopes, Gc, Post Pres. 


MINERALS AND STONE ° 
IMPLEMENTS. ° 


MR.BRYCE-WRIGHT begs to call the attention of his Clients and the 
Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 
from which single specimens can ba selocted. 
Elementary Collections of Minerals, Fossils, and from, £1 upwards. 
W.B.— These Collections obiainod the adal, 1860. 

'| a£MS AND PRECIOUS STONRS OF EVERY DESCRPPTION. 

e^ BRYCE-WRIGHT; 

Mineralogist and Expert in Precious Stones, 

e204 REGENT STREET,@ONDON, W. 


` Marcha, 1887] 
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Quarterly |... .... lr. 
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Zs d. 
*ne-Ei ith Page, or Quarter Column o 18 6 
, or Half a Column. . . . .. I 15 O 
a Page, ora Column. ........ 50 
Whole Page... ... Sea ee ee 6 o 
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* Y LoNDON. 
THURSDAY, MARCA £4. 
Rotar Socer, at 4 3o—Prelimipary aleta on the “ Radio-Micrometer," 


a New Instrument foc the most Fosble Radiation : C. v. 
Bere Nate io e Monch tbe Tbe 


Kempe, F.R S.—On Elitpeoldal Current 

Or the Magneto of Iron in Serong ik: gerne a 
a 

lxsrrrurioK or CrviL EwcGrnwrxzs, at 8.—On the Resistancs of Faults 

Submarines Cables : A. K. Kennelly. m 

ROTAL IxsTITUTIOM, at 3.—The Scenca of Thought: Prof. F. Max 


Maec FRIDAY, Maroa as. 
Boyar Ierirotdh, Fiber desi i ic M ER Rayleigh, 
SATURDAY, Manca 26. 
Bocurrr, at 4 On, the, Production of the Finest Glass Fibres : 


C. v. ; and On the Ex- 
Thermoifleter Bulbs under 
Rovat DesrrruTiOW, at 3—Sound : Lord Rayleigh, F.R.S. 
"Essex Fup at 7.—WiHam the Science of 
© Electridty : Prof. P. 
MONDAY, Marcu 28. 
RoraL G: , at & o. —Botween the Nile and the Congo ; 
SOCIETY oF at &— cating Materials, especially Iron 
and Steel: Pro. W C Unwin, F.R.S 7 


E a. Tbe T of Gun-S 
XGINEXS, at B.— reatment teel : 
DE) 

RoraL IysrrtruTION, at 3— Function of Respiration: Prof. Arthur 
! WEDNESDAY, MARCH 3o. 
Mecting.—Prealdent’s Address.— 


THURSDAY, Marca 3L 


E plea eens [is ee 
c Oxide- 
depre tan fr RE geil to Gan aplod t s Formola for 

to Meses. Ramsay and 


itagerald, F.R S.—And other 
RoYAL ee Prof. F. Max 


Muller. 
FRIDAY, Arg L 


Gxovoarsts’ Association, at &—On the Metamorphosis of Basic Igneous 
Rocks : J. J. Harris Teall. 
7-90.— Hydraulic Apphances at the 


Iwsrrruri0W of Cyr Exames, at 

Forth Bridge Works: E, W. Molr. 

RorAL DarrruTN, at o —Light es an Abalytic Agent : Prof. Dewar. 
Aor DAT, Aran a 


RoTAL IxnfirrrUTION, at *.—Sound : Rayleigh, F.R.S. 
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. 
WEW, LANTEEN NIOROSCOPE 
OxYHYDROGEN OR c Orr. 
(Wright ana N, s Patent) 


e SILVER WEDAL, ° 





With t this Instrument shows a Flea 15 fest long as ase 
Peg pearing oe Proboscis of Blow-fty p don pip bei nin 
Bye magnified s soo diams- Is also tho most 

Polariscope made. Particulars end Kopoetof Royal 


muB" NEWTON & C 





Samje. 
3 FLEET STREET, LONDOJ. 
SECOND FINIS 
QRI¥FIN 


CHEMICAL HANI DICRAFT. 


- PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Deny tro, 480 pp., Dhrstrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN: J. GRIFFIN arp SONS, 33 GARRICK STREET, 
LONDON, W.C. 


NEW FORM OF HELIOSTAT 
With specially strong and steady Clock-morement, 4 Inches apertura 8 
Price from £10 rios. od. to £20. 


« ° SPECTROSCOPES " 


` For THEQOBSERVATORY ox LABORATORY, 
For SOLAR, STELLAR, METEOR, RAINBAND, OR CHEMÉCAL 
* RESEARCHES. e 


Of every Sine and Description. 
With prlame, either ordinary, simple and compound, with with afftomatic adjost- 
to minimum deviation, or Taon. oe wiih. matings; fat ar 
N. a eedem yo aie 


—————————————————— B . 
ADAM HILGER, ° 


Asironomical and Oftical Instrument Maker, 
304 BTANMOFE Srur, HAXPSTEAD Roan, N.W. 


TO SCIENCE CLASSES AND SCHOOLS. 


MOORE BROTHERS have been placed 
pea edt Sik de oes S may be 
with the assistance of the and Art 

and Specimens of their Work may be seen at 


South Kensington. 
'" PRICE LISTS: ON. APT ON APPLICATION. 


MOORE | BROTHERS: ° 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


‘15 KREMLIN DRIVE, TUE BROOK, LIVBRPOOL,. 
Awarded Seven Medals and Three Diplemas. 
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- MESSRS. “MACMILLAN & GO.’ SCIENTIFIC WORKS; 


PHYSIOGRAPHY ANT GEQLOGY. 


PHYSIOGRAPHY. An Introdiction 2 the he Study 
of Nature. By THOMAS HENRY BUXLEY, 7 
and Coloured Plates. Ner and end Edition 
Crown Sro. 6s. 
. TEXT- BOOK OF GEOLOGY. 3y ARCE. GRIKIE, 
LLD., ZRS -General 


CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards ofmoo New Illuszraceni Crown Bro. tos, 6a. 
PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Pe id coher Anir or numerous Illustrations 
Fcap $vo. 41.64 (Questions, rs. 
PRIMER OF PHYSICAL G3OGRAPHY. By 
Tinstarbas, 


OUTLINES OF FIELD GEOLOGY. 
same Author. With numerous Ilurratioms. Cr-wifOvo. $3: 64 
PRIMER OF GEOLOGY. By :he same Author. 

ustrations, 


With numerogs 10 New Editcm. 18co rr 
[Science Primeri. 
A TREATISE ON ORE DEPCSÍZS. By J. ARTHUR 
PHILLIPS, F.R 9, V.P.G.S., F.C 5, X.-rat.C E. Ancien Elave de 
l'Ecole dos Mines, Paris ; Author ofjeh Macraal of Metallurgy, 
Minig ee of Gold Sire,” de. arem numerous 
Illustrat;ione 


D 
GEOGRLPHY. 
CLASS-BGOK OF GEOGRAPHY. By C. B. 
irt Perque area Kes Edrion, with Eighteen 
A SHORT GEOGRAPHY OF THE BRITISH 


Py JORN JOHN RICEAPD GEZEK and ALICE 8TOP- 


ISLANDS. 
FORD ORE Erap. Ere sr. 64. 


A PRIMER OF "GEOGRAPH3. Pi Sir GEORGE 
: S 


GROVE,D.C.L. With Hlustrationg 160 1s. cdencs Primers. 


ANCIENT GEOGEAPHY. 


MANUAL OF ANCIENT SECGRAPHY. Trans- 
€ lated from the German of Dr. HEINRICE KIEPERT. Crown 810 


T HISTORY. .« 


SHORT HISTORY? OF THE * ENGLISH 


PEOPLES By JOHN R RICHARD GREEN,eM A, LL.D., late 
Fellow of P 


bear p ron rr ia and d Chronological Arzala. 
ANALYSIS OF ENGLISH H-sTORY, based on 
Green's '' of the NOI Er: oe By C. W. A. TAIT, 
, MA, Master, Cifton Co lage. 3vo. 3s. 64. 


GENERAL SKETCH OF EUROPEAN HIS- 
* TORY By EDWARD 4 A. FREEMAN, D.OL New Editon, 
revigod and enlarged, with Chronolog-cr] Table, Maps, and Index 


EDITE THOMP- 
D eid with Coloured Maps. 
18mo. ss 


OUR NATIONAL INSTITUTIONS. A Short 
Sketch for Schools By ANNA BJCKLAND. i8mo 1s 


THE VICTORIAN HALF - CENTURY. ml 
CHARLOTTE M. YONGE, Auror of "The Heir of Redd 
History," '*A Hoxtory of France," &c. 
Queen, Croom © paper 


coram, I1; iuis 
> POLITICAL ECONOMY. 
THE PRINCIPLES OF LOL DAL ECONOMY. 


Bvo. 8s. 


18mo. or Of 


HISTORY: OF ENGLAND 
BON. New Kdlüon, revised ani 


By the 


POLITICAL ECONOMY tag 


A MANUAL OF POLMTICAb, ECONOMY 
ht Hon. ae FAWCETT, ERSP Suth Suth Edidfh, Aah 
zb. ja chapter a “Stata and tho Nationalisahoniof jhe 


POLITICAL ECONOMY. By Francis ASWaLKER, 
MA, Ph.D., Autzo: of “ Money,” “Money in its Relation to Trade," 


A BRIEF T=XT-BOOK OF POLITICAL 


ECONO y FRANCIS A. WALKER, M.A., PhD., Authar of 
“Money. cathe ubi eral its Relation to Trade, v Caeni 


POLITICAL ECONOMY FOR BEGINNERS. T UY 
Moe FAN CENE New Edition. With Qpestions, Fag 8vo 


THE ECONOMICS OF INDUSTRY My Pro- 
faxr A. MARSHALL and MARY P. MARSHALL Fcap. Bro 


as 6d. 
PRIMER OF FOLITICAL ECONOMY. By W. 


STANLEY JEVONS, LLD., ALA., F.R.S.” Nw Editio eig 
[5gemes Primers. 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. By Profesor 
pner sponor wi, LaDy, dan, ET, 
fener Addis and Álterations in Third Edition. Demy 870 


61 

THE HISTORY OF ETHICS, OUTLINES di 
FOR ENGLISH fe ee. By HENRY SID 
LL.D., &c Crown ivyo 


THE ELEMENTS OF “THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D Be 


(Edn Pn ges indi of Rien vg pori fa tole. Calcutta. 


STUDIES ZS IN DEDUCTIVE IOGIC. By the late 
W. STANLEY J2V0N8, LL.D., MA F.R.S. Second Edition 


LESSONS IN LOGIC, INDUCTWE AND DE- 
DUCTIVE. Ww. STANLEY JEVONS, Pelo As F.R.8. 
New Edition t1 numerous Illustrations 35. Gal, 

A TEXT-BOOK OF DEP LOGIC FOR 
THE USE OF STUDENTS By P. E: RAY, DSe (ona. and 
onde Second Edition. Globe8ro. pop 4; a g 

PRIMER OF LOGIC. By W. STANLEY JEvogs, 
LL D., M A, F.E-3. New Edition i&mo. Is 

Sefenes Primers 

CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of {ts first Publication 

Translated Into Enghsh by F. Mar MOLLEEX. yiu an Historical 


Introd o vols. 
Vo I. HISTO Gi INTRODUCTION 
Vel IL CRITIQZE o: P URE REASON 


AGRICULTURE. * e 
AGRICULTURAL CHEMICAL ANALYSIS, A 


Handbook of. By PERCY FARADAY FRANKLAM®D, PhD., 
B.Sc, F.C 8 , Associate of DN os. and Demonstra- 
tor of Practical ead Normal School of 
Science and Eoyal I of Alinos, Soath 


Founded upon Z rad Nar lar eir d i Kempin Mum von 
ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL RRACTICE By Professor H. TANNER. 
Fcap Bro. 35-62 


y Profesor HENRY SIDGWICK, M £, LL.D., Knighthridge Pro- FIELD AND GARDEN CROPS, DISEASES OF. 
pone Moral in the the Cea: 5f Cambridge, &c., Author Chiefly such ns cre coused gy Fungi By WORTH INGTON G. 
SP The Methods of "Bv SMILE FILS Fap 8vo. 4r. Gat 

e . 
s MACMILLAN & CO., LONDCN A 
$9 a > . 
e e ^ $4. °’ NIS 
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o oi BIOLOGY. 
ye -BOOK,OF PHYSIOLOGY. By MICHAEL 


MD Mar Su Professor of Physiology in the University 
telllustrasbns. Fourth Edition, revised. Svo. 


P ae PRACTICAL PHYSIOLOGY, A 

3 COURSE OF. By Prot FOSTER, M.D., Se, RS, 
„adJ. NLA ŠGTEY, M MACY FRS Fellow of Trinity College, 
abridge- Crown $vo. qs bd. 


PRIMER OF "PHYSIOLOGY. e By MICHAEL 


JOSER, M.D., Sec. RS., &c. With numerous 
cipe eii 


PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THO HENRY HUXLEY, F R.S. New Edition With 
numfrons Fcap 8vo. 4s. 6d. ( on, rs, 64.) 


ELEMENTS OF THE COMPARATIVE ANA- 
PER Fans Adapted from the German of ROBERT 


Professor of Anatomy, and of the Insutute 
ang Homen ive Anatomy in the Daren of Friebarg-in- 
en B N PARRER, Profemer o Biology m the 
Untverzi ior South Wiles onmoa 
Eid odi and Tramilator, With Two Hundred and Seventy 
enema rM. Ód. 


AXREATISE ON COMPARATIVE EMBRYO- 
*LOGY. By. M BALE OUR A A F.R.S., Fellow and Lecturer of 
With Dhistratlons. Second Edition, 


Trniy Co 
reprinted Me eom tha Pusat Eaa In s vols. Bvo. 
Vol I if& "Vol IL ars. 


THE 4LEMENTS OF EMBRYOLOGY. By 


MICHAEL FO R, M.A, M.D., LL.D., Sec. RS. Professor of 

Physiology in the University of Cam Fellow of Trinity College, 

late NCIS M. FOUR, M.A, LLD. 

E.R.S, Fellow of Tnnity and Professor of Animal 
M the Uni on, revised. Edited 
MAn Felle and Assistant Lecturer of Trinity Co 


ELEMENTS OF COMPARATIVE ANATOMY. 
EAEAN CARL @EGENBAUR. A Translation by F 
Bk Firised Preface by Bolmer i HAY. LAN: LAN. 


RERS. With numerous 


ANA COM, LESSONS IN ELEMENTARY. By 
ST. GEORGE MIVART, F.R& With numerous Illustrations. 


A TEXT-BOOK OF THE PHYSIOLOGICAL 


CHEMISTRY OF THE ANIMAL BODY. Including an 

«9f the Chemical Changes ing m Dieoase. A. GAMGEE, 
M.D., ERS. Profesor of Phymalogy in the V. University, 

Owens College, Manchester 2 vols. $vo. With à y 


L 18s. [Vol II. in the press. 


A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY By THOMAS HENRY HUX- 
* LEY, F.R S., assisted TIN, M.B., DS. New 


AN INTRODUCTION TO.THE OSTEOLOGY 
WILLIAM 


of 
of Surgeons land. Wi 
Hed oie pith with the 
of BP xs circi rh M A, Lecturer o 
lise ec Strickland Curare M Daly of Camb: Ch. bvo ios 


AN M OE PRACTICAL ETE MENT ARS 


of ILE 
by Tuoxas Hexer Huxrzgy, F.R S. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
Pers aay RE bird d y PARKER, BSa London, 


THE VERTILISTTRON OF FLOWERS. By Pro. 
fmo HERMANN MÜLLER. ‘Tyanslated and Edited md by I D'ARCY 
W. THOMPSON, B A, Professor of CHARLES DERYN con 
ipii M E Prel "Preface xod tro : INT D, F.R.& 


If. 


x MACMILLAN & 


QU °? X4 : * 


\BIOLOGY—wntinwd = * 
STRUCTURAL BOTANY, OR ORGANO- 


By Poker ASAG LY, 
PRACTICAL I INSTRUCTION IN BOTANY, og 


COURSE OF. By F. O. BOWER, ALA., FLS, Profesor 

Botany Ín the U: of SYDNEY H. x sal 

M.A, DSc, RRS, Fellow > Christ’s Cam- 
Witha d 


F.R.S., F.I.S., Director o 
A. Crown So. 65. 


Part I. —PHANEROGAMÆ— PTE PTERIQOPAYT 


LESSONS IN ELEMENTARY BOTANY. By 
Professor OLIVER, F.R.S. New Edit With numerous Illustra- 
tions. Fcap Svo. 45. 64. 


PRIMER OF BOTANY. By Sir J. D. HOOKER, 
K.CSI, CR, MD, F.BS, D.CL With numerous Illustrations. 
New Editon 18m0, rs e [Science Primers 


THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS? R uds D. HOOKER, K.C.&I, eH M.D., F.R.S., 
D.C.L. Third n, revised. Globe 8vo. ros 


FIRST BOOK. ‘OF INDIAN BOTANY. By 
DANTEL OLIVER T R 8. &c, Professor of Bany in Univerniy 


.Bvo. 6s, Ga. 
A DICTIONARY OF ECONOMI PLANTS. 


Their History, Products, aÑ Use. By JOHN SMITH, ALB, &e. 
DOMESTIC BOTANY» An Exposition of the 


Structure and Classification of 


ux Motion ant 
ALS. With Illustrations New Jesus, vO, 1324. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F. DE VISMES EE Mii ALR.I.A , Alember of 
Entomological Somety of With Copper Plate Ilustra- 


tions. Crown 8vo. or Ba, 


A ur m EUROPEAN RHOPALOCERA, 
VARIETIES AND PRINCIPAL SYNONYMS. 
aniei fe oad the [js ee oi Butterflies. Crown Bvo. 34, 


ANTHROPOLOGY. 
ANTHROPOLOGY. An Introduction to the Stu 


of Man and Civilisation. By E. B. TYLOR, DCL, FRS With * 
Illuzffaorons. Crown 


Bro, 76. 64. 


numerous 


* e MEDICINE. .* 


A TEXT-BDOK OF PHARMACOLOGY, THER A- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M D Der aee d Y.R.8., pria clan and 
apre on Mineria Medioa at. arrra Vistora Uni- 
versity, and m the Royal College of Physicians, London ; late Examiner 


pda FRANCIS LEAN Mo Be, Ma 
pou a Tadap to tho Now British M UMS Medmm 
TABLES OF MATERIA MEDICA : a Companion 
tothe Materia Medica Museum, By the same Author. With Illustra- 
tons. New Edition Enlarged. $vo. rior. 6s. 
TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof ERNST ZIEOLER of of Tubin- 


Translated and Edited for English Students by DON MAC. 9 
“Riise, Ma m Hage, Physician pc 
t to a 
Hospital, and Teacher of Modicine in widen) With numerous 


Illustrationz — Medium.8vo. 
Part L_GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


tas, Gd. 
Part IL—SPECIAL Veber gag oer A eaten Sections, — 
VIII. Second Editon. IX —XIL ra. 6a. 


MICRO-ORGANISMS “AND ID DISEASE. An <In- 
trod 


iur Ino the Study of Miao OUR By E epus 
M Anatomy Physiology the 
School of St. Bartholomew's Mosprtal, London. 121. 
Bro. Of. s 
tmt 
CO., LONDON š 
e . 
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. ‘NE, RUE, AND INTERESTING WIS onte. 


tp GOLD NEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 


BOTANICAL x JAM. DIATOMACEA- ds 
s é - a 

"1. les of mounted separately oc oce Slide, all named 8 6 Group of Diatoms from Ganam (new) T: "ES n @ z 6 

Steve Tubes in V Marrow .. TA qe x o | Group of Diatoms from S: Peter (new) .. Fi e — © 

Stems of and Acrogen, mouri=d separately on one Group of Diatoms from-Simbirsk ae Seed Mis ce E26 
ae ahs oe ue is - 2 6| Group of from HoLand's Chf (new) |... 9 . - t adma 

Pinns sylvestris, one, two, and threo years” gro vta, double-stained Actinoptychus stella (; i - - —- 3 0 
ons, mounted ely ori one Stile rus S € — s 6 | Aulacodiscus Grunowii (selected specimenfivery rare) *. so © 

eat Vd Gills of - et ae — 1 o | Toceratrom ae any -9 — 106 

Yoan. orula - E = - m" — I o | TIriceratium nobile (selected specimen sis ò oa ~ 1: 6 

9 Antberidia and Globules of fragilis... = eee rm æ I o | Inceratum Woei c ` ~ ~ 1 6 

Cbiotophyil ia Matgerie DEAE e æ = Wél e = I o | Iso Vanous Diatoms on . i o 

Starch in situ In Potato, stain -~ 8 = A ~ 10 fre Silda of Diatoms Pom Campaschy Ba » so Different Species ' ~ 6 

Anatomy of Leaf, 9 pleces on one 9 ai - ~ = - a as Type Slide of roo Diatoms, with List of Names, in Case ay mate 


Any o” f Remittance pt 
e CLASSIFIED LIST pf 40/650 areola Obje ILLU e RATED CATALOGUE OF MICROSCOPES. 
E=h= of the above sent post free on application to 


<W. WATSỌN & SONS, OPTICIANS TO HER MAYESTY'S GOVERNMANT, e 











o . 313 HIGH HOLBORN, LONDON, Y.C. 
BUE JiP Hi 
Ro AA - Ca re 
7 AS bx 5B P 
O 59i j H20; in pig 
gh 38 Azk malt du 
“Rag J scing o 
Q4 | b O SS] mH = 
“gf O a IA z3 0 Ss 
" «E TER SLE Q 
Mh. < a sie 





am 
i 


STEWARD' S 


MAGIC LANTERNS 
DISSOL VINA VIEWS - 


Have boon awarded 


" HOUTEN'S- 
,pure'soluble CO CO A 


is the Rest and really the cheapest in 





1 e. Sele M. the B. "T 
the end. = ffm nce fd EM Dr a talon 
School Lanterns from £r rcr Show-Room—406 Strand. 


-e o The CELEBRATED COMPLETE SET, £s 15s., best value over gffered. 
The Aritich Medical Journal seya;—''Var Eourmws Cocoa” 
is admirable. In‘favourlt is perfect, and itis so ptre, well prepared, and Optician to the British and Foreign Govergments, 


rob,” kc., Kc." 406, 66, 456, Strand; 54 Cornhill, Lorfdon. 


HARVEY & PEAKE, 
[By Appetutweent to the Royal Institution eMtGreat Britain] 
SUCCESSORS TO 


W. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per pogi Bd. 
LEWIS WRIGHT'S8e 


PROJ ECTIQN POLARISCOPE, 


howing axes of ¢ &c., on a well illuminated 
ipud field. 
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A — R. & J. BECK'S BER CO "A7 II X > = 
NEW MICROSCOPE, i 
: iT f n 3 
THE START T. m. 
PRICES. had. TE 55 
Smnd, with r-in. Object- LL. c 
glass and 1 Eye-plece ... 2 2 0 cc co 
Stand, with 1-In. and di. co 
Object-giasses .. 330| WH = 
Stand with 1 Eye piece, gin [on TD 
and +n. Object-glames, - DUE s 
Fine Adjustment, Iris Dig- luz 
phragm, Double , in : m 
ase w« 440 o E 
e u ioe sent on The body is mufietntirely of brass and gun-netal, with reck-mothon and 
MES ^" VR aa g salehi NES. sing nudotslie Ga ecd 
live-cage. ew 
m BECK, 68 Cornhill, London, H.C, | 3 eec icr opm ance ir 
GOLD MEDA cm £3 15s. 0 


International Inventions Exkfbitlon, 1885. 


* NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 








"This-Jet, designed by Lawn A ag epe 


with a minum of trouble. The 
spiral cut in i to, eii N 
twice on the same samo spot 

A new "cnt off, SARS by by AwpxkWw Pra r, Esq is also fitted to 
these j fg Sree Tight ces e urna ep or down Satlak alerting tis 


Can be soen at work at 3 Fleet Street. 
Price, best workmanship, 472. 6e., ag supplied to A. Peorore Es , who 


lime-pin, of 


writes [om 
e write to let you know of the gri of the fet you made for me, 
it giros a grand light, znd d crack tHe lies aa moat jets do. Regard- 
cut-off, mer tis Last Lh bere 
ee eee E. to L. Wzionr, Esq), zas 64. 


NEWTON & 60., § Klect Street, London, EX, 
` e 
. . 
. e 
e 


JOHN BROWNING, «6 sTRAND, LONDON, W.C. 
À New Edition is now Retty.” 
NEGRETTI & ZAMBRA'S: . 
ENCYCLOPÆDIC CATALOGUE 


OF . 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 
pe Penson Cee ee eee Ilustrated by 


THIRTEEN HUNDRED ENGRAVINGS. | 
Royal 8vo, Cloth, gilt lettered, Price ss 64 ! 





NEGRETTI & ZAMBRA; 
_ OPTICIANS AND SCHNEING INSTRUMENT MAKERS 


HOLBORN VIADUCT, €C. 


: Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON; 
E and CRYSTAL PALACE,.SYDENHAM. . 
e. Telephone No 6583 Telegraphic Address: Negretti, London, 

2 i 
i 7 e 
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LIVING SPECIMENS FOR THE, MICROSCOPE. * 
















WENS COLLEGE, MANCHESTER. 





es ees ES fr pee zur tated f Pe pond, | , GOLD MEDAL awarded at the FISHERIES EXHIBITION to , 
emong Can pimp IND. the Exarinatoa of the University of | THOMAS BOLTON, s; NEWHALL STREET, BIRMÍNGHAM, 


* 
Who last week sant to Eis Sobscriters Vaucheria in the sexual repefifiucthro 
stago, with i He also sent oZ roe PT usscai 
Lophopus prag d a com: 
romoola, Stephancecrs Mage deg aid ring: yuph 
bator 


phiebla cincta, Volvox H Amaba, Vorticella, , 
and othar FM oie (Huxley BEI APS kya cm 


. 
Wi Aunouncements will be made In this place of Organisms T. B. 
Miele b 


Candidages for this Scholarship are required to sed in thir names to the 


e HENRY WAL HOLDER, BLA, Registrar. 


UNIVERSITY COLLEGE, LONDON. 
The PROFESSORSHIP of CHEMISTRY will be Vacant at the ond of 
the present Sesion by the cf Prof A W WILLIAMSON, 
Y.R-8. Applicatiors be sent th no Inter than APRIL 90 to the 
SxcxxTAXY of the College, from whom informatio: may be obtained as to 
thp Dunes and Kmolnments of the Professcgatip 
I É HOESBURDH, M.A, Secretary. 


GUY'S HOSPITAL MEDICAL SCHOOL. 
© The SUMMER SESSION commences cn MONTAY, May a. 





Specimen Tue, One Shilling, post free. - 


Twenty-six Tubes in Course of Six. Montks for Subscription f Ly 
er Twelve Tubes for 101. Od. e 


Portfollo of D=awings, E'cvon Parts, ir. each. @ 


“BROWN CEMENT.” 








Tho Hospital contar, besides the beds fac Ties eat Casos, | The nemo of this Cement, admitted tn be the best for Microftoplcal 
wards for Obstetric, Ophthalmic. other special s 

- are eid In the H ital = S rj foe the Work, hes been registered, and is now labelled in White Letters upon a 
Examinations ty ochex i £ 
pecias phai DATTE and Hr ora Physict the Ot Purchesers should seethat they sx not deceived by fraudulent imita 
tre: Clinical Dremers. are selected from the 


e 
Reddents, and r N 
rodents accordiog to merit and n Ea here ro ale a T Brice ss. por borse, witt fil ingtructlona for sae from ost Optic 
- mumber of Junior Appointments, every part of the Eoepital Practice being 
em 





2 ne Seny aema Open Scholarship o` -35 gutnens, in Classics EDWARD WARD, #49 Oxford Street, Manchester. [s93 
Mathematics, and Madero Languages Opg Sepp? of s eme | EAST GRINSTEAD COLLEGIATE / 
cients entering in May aro eligible for the-Opea Scholarships competed SCHOOL, asam e. 

Sen fe coupecihor t8 all my apd Me ing from so to fro each MAYPOLE ROAD, SUSSEX. 


are 
‘Lhe Hospital :s in ejoso proximity the BMletrpsi resi Bath x 
xe on, Chatham, North fondon, and Great Eastern y for oither Profemmonal or 
systems. Pot Ear ie requirements of boys intended for commercial pursuits, Boys 
ao Prospecta epply to the Dean, Dr- T. TkxLom, Guy's Hospital, red from seven to foren years of eae, There Ui d tha higher 
ndm, pted to boys work 
88. MI reoeo arenon, expecially in, those tnb- 
jects wherein he is weak. No myuricus cramming encouraged The course 


—_ eee 
GUY'S HOSPITAL MEDICAL SCHOOL. 


ral has Fad 
OPEN SCHOLARSHIPE. sicou, and baa kimali a moe i rara The Foss are 
A Scholarship of tha maloe of 125 Guineas will to- ode for Open Com- 
P SDAY, preg ge prea AGRICULTURAL COLLEGIATE 
SCHDOL, 


of the value of ta will be offered far Open on the mmo 
e day. Subjects of ÉxaminaDon :— Inorganic 15-17, Physics, Botany, and 


Zoology. 
tor farther parisien apply to tha Dran, Gay's Hospital, S-E- 


* LONDON HOSPITAL ANQ MEDICAL 
«7 COLLEGE, DE 
"s MILE-END, E è ° 


Toy Ner Cal SESSION will commence an MONDAY. Ma 
B 
dou 


EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, fom seven years of age. The Course of Studies 
or Instraction is designad tc prepare boys to occupy the po*luons of Land- 
&. I provides fall 





ya 

uikddings are now conrpletr, and more than 
odation. 

tudents are advised that, wader the new regujetions of the 





A FRENCH GENTLEMAN, with First- 
rata Scholastic Recommendations, bas a French Clase for Army Pupils 
at s Colville Gardens, Beyswatzr. He and his wife also recglve as 


He Pitos ab pi Somer wd 
100 in threo instalments. Romdeat otber Hospital Appotnt- 
meats aro free to full Students 

Special entries may bamad for Modiof and Sargi-al Practice, also for the 


oourss of 





GEOLOGICAL FIELD-CLASS.—Symmer 
—For S e Conny pat cha is Diretted Prof. H. 


GQ. SEELEY, F. R-5.. *s e —Foc apply 
O SEELEY E Anc Daluns tom, Manor Road, toke N: i 
N. 


MUKRO SCOTT, Warden? 


ST. THOMAS’S HOSPITAL MEDICAL 
: SCHOOL, 
` ALBERT EMBANKMENT, 3.E. 








NATU KALISTS’ 
'GLASS-CAPPED BOXES. 


The SUMMER SESSION will commence œ bed S ret ted 
aeiy the smmer aro eligible to coupeta fx the Scholar- Musenms and Private Ccllectors supplied ediffü,Ba and Rectangular 
125 sand £60, awarded in October. Giam-capped Boxes from One Shilling per domi Rea 70 hfe ose 
bere are numerous and Scholarshiga, aad all Appointments are alwayz-in Stock. A chez Glarsd qu oM 10 for Ono 
Shilling. Samples Post EL Det 


THOMAS Q. RUSSELL, 
P WEDALLIST, ARALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.G 
e : sp °’ — : 
. " » L4 


mpm. Sted numbe of the recently described Comish Curwrariomp 
UF 
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. ROCKS, MINERALS, FOSSILS. 


X*. Xi. BUTLER, 


"Assoc. R. S. Mines "Lond. , M. A. Oron., L.S. A. Lond., &c., 
oy Swecessor to the late R. TALLING, 


188 BROMPTON ROAD, LONDON, 8.W. 


"CAITE, new to Great Britain, in stock; also a fresh series of foreign 
and Sch rocks and rock -sedions- ‘The Pulecypoda and Echinodermata 
eof the Waght now fully arranged, on new. 


MINERALOGY AND GEOLOGY. 


e CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE Cor- 
LEOWORS; BERYLS, TOPAZES, RUTILES Oy MATRIX, CELES- 
TIN OPALS, &c., &c. 

RARI MINERALS. FOR ScigNTIFIC RESEARCH ; COLLEC- 
WONS FORSSTUDMNTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF ÅMMONITES AND 
Na@rit. 

New Srris or Rocks, Microscopic SLIDES, 


Hammers, Chisels, and Blow-pips Apparatus. 





eeRIVATÉ LESSONS AND EVENING CLASSES. 


CATALOQUES du APPLICATION. 


SAMUEL HENSON, 
N a~ 277 STRAND, LONDON, 


Qpposito Norfolk Street. 


SIX PRIZE MEDALS 
e ANAE FOR GEOLOGICAL COLLECTIONS. 
forTeaching assuppliedto Science 
by all Lecturers and Teachers [a 
c. 








ROCK SECTIONS AND ROCK SPECIMENS! 
The Largost Variety In England. 
Naw Cataloguasand Ligison application to— 
JAMES R, GREGORY, 
88 CHARLOTIE STREET, FITZROY SQUARE, LONDON, 
. Established s7 Years in London. 





On tbe rst of every Month. 
JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by JAxxs Bxrrrzx, F.L S, Brtish Museum. 


KTENTS: Articles l Botanists. — Extracts, 
Pode of Books re pp napa i fh in Purab Botanleal Nowe 
Proceedings of Socletios. 

Price 1s. »4. Subscription for One Year, payable in advance, 125. 
Loedon: WEST, NEWMAN, k CO., s4 Hatton Garden, E.C. 
HOW & CO.'S 
Geologioal Trans Transparencies for the Lantern 


om Application. 
FALK 8 S SPECIFIC GRAV GRAVITY BALANCE FOR ROCKS 
D MINERALS. 





HOW & CO.'8 POCKET MICROSCOPE LAMP, 8s. 64. 


arom, Data Gabi 


roaa e, » price 11. Gd. each. 
MES HOW & CO., 73 FAxza1IxGDOox GTREXT, LONDO. 


MEE udis CRM UD Kir ose ERNMMATHU AE MON ME 
NORTH BRITISH AGRICULTURIST, 


tha AR irai oarnal In Scotland, circulates extensively among 
ary peret and othersinterestedin the 
t 


y afternoonn time 
1l British and 


Thespectal ls directed to the AGRICULTURIST 
as ono ofthe best existing papers for Advertising Farmsto be Let and Estates 
e 


themselves to Farmers will find the AGRICUL- 
that Class. e 


High Street, 


Now ready price 6c. 
Yol. XXI., New Senes, Vol. L, Part III., APRIL 1585. °@ e 


THE JOURNAL OF ANATOMY „AND 
PHYSJOLOGY, 
NORMAL AND PATHOLOGICAL. * 
COMDUCTED BY e. 
Profss HUMPHRY, TURNER, and MeKinDRICK, 


Contents. 


-1 Action of Infused Beverages on Peptic and PancreaticDigestion By 
1a: Fresc M D. e 
2 o£ ere to Ichthyopada and Sauropalda. By T. W. 
a Cangi vend In Langs ff Shoop by a Pide Woon. By H. 

Menstmation—Its N N M M 
4- Dy Okee Ta Nam qug ota Shedding of Mucous emhgane. 

in Skeleton. W. Arbathnot Lane, M.S. 

ar By A. M- Paterson, ME D: 
i By A. Macfad: 


Vaim opening Into Right 


Iss wih Use 
D- J- Hamilton, MD: 
o Taten E aritna Blood Transfusion, aad Fato of Abacebed Blood. By 


Vaccination, and Subsequent Sapernmmerary Finger. 
x Claes of Sergio Ex F, W. Menzles, : 
if Vete m Norge of nn LP Bady By Dr al M B. 
16, Nervous Supply S M.B. 
. Abbe’s Micro-Objectives and E 


WILLIAMS ge he esas Bado Sry Covent Garden, 
On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AM ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonw T. Carzuororox, 


"With'the 

FarpxxiCcx Boxp, F.Z.8. f Rucmaxp SovTH 

Epwarp A. Free, F.L.8. J. Jeno War, F. LS 
. Bocmanas Warr, M.D. 


TES. 
SIMPKIN, MARSHALL, & CO\, Statloners’ Hall Court. e 





: DER NATURFORSCHER, . 
Wochenblatt aii a r den 


Gegründet von Dr. W. SxLAREX, u. von Dr. O. 
PA ee dar i, pbe 
Price for ss Numbers, 16s. per annum, or 18s. 64. post free. 


Tübingen: LAUPP. € 
London and Edinburgh: WILLIAMS & NORGATE, 





UMANN, 





THE “ cece Š . 


Tarindi Kaie eiten 


Raiers PP dedere du geist aya © 
p prear iat ice iE at ac 8 Aiai mi 
preceding numbers of the yea: .urmahed z 1ar, for twelve 
months, t» 44. a linewidaly d rell consid era je 
abatement for 1s months" Office : Aor. Meyo aod 

Altecwall, 28. Edited by W. von Faxapxx M.R., 
Hamburg, À treet, 8. 

3 
FRY S PURE 
CONCENTRATED 
SOLUBLE COCOA 


Prepared by a new and special scientific process 
Securing extreme solubility, and edeveloping 
thé finest flavour of the Cocoa. 





CHEAP WATER SUPPLY 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES, 






NATURE 


FOR MANSIONS, &c, 






No Dange) No Gl! No Stearc! No Boller! No Exploslona! No Nulsance of any kind | Tel arar E kc 
rh don No skilled labour! Wrlburn kind of faal! Costs loss to to work than ary other of engine uh je “as 
7o Tossa ier bead. O for work, to muy ay OE W MSCUQ ta 4008: Celine LE ce edet 
VA Pamphlets ant Sce arg *, M f EL 
: BAILEY A 00. virisric krusti Re, Ara Wowrs, Siisoes) Minccesris. e 
Sekt Water at E NK 
wyn Bay Hotal. * e < 





UA 
"PERKEN, BON, 








A N D RAYMENT 


(L3JEUNE AND PERKEN, 
= MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGGAPEIC APPARATUS, MAGIC LAN 


HS, SLIDES, AND ACER 


xoi HATTON GARDEN, LONDON, 


Possessing au tha Properties of the Finest Arrowroot, 








BROWN & POLSON'S CORN FLOUR 


I8 4 WORLD-WIDE NECESSARY : ` 
FOR THE NURSERY, THE SICK-ROOM, AND THZ FAMILY TABLE. 











Now Ready, Fifi Edition, witherry8 Engng Crown Bro, 158. 
A MANUAL OF BOTAN ico iacluding te 


KONER? BENTEEY, $ Pair of f Saary in one Goines eg ed 


poems J. see pipers fee ir New Barington Street. 





FOWNES-WATTS' CHEMISTEY. 

PHYSICAL AND INOR ORATIE CHEM- 
ISTRY. HENRY WATTS, B.A Author of “A Dic- 
tory ot Gia! ac Wil Coloured Fiato of Spectra and 150 
CHEMISTRY of CARBON COMPOUNDS; 
or, iane CHEMISTRY. i By I HERRY xem BA PRS RS. 

. Genny in in Maso Caligo, Berga Second Edition. wh 
PR PON. ra EM Tee Rd ol da sap s 


5 London: J. & A. CHURCHILL, ır New Burlpgim Street, 


Now Ready, 8vo, 6r. 
ELEMENTARY PRACTICAI*BIQLOGY 


LUNGETABLE By THOMAS. w X SHORE, c SHORE, CDa] pert ag 


London: J. & A. ERCE Te BurErgton Street 


JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinptypo Process ftom a larg» Drawing by T. R. 
ALLOR, Esq. It ts mounted on card r$ X 13 inches and hos every pro- 
minent feature of the Moon's surface dalineu-xd, and an explana- 
tory letterpress ls pasted at the back of the card. 


INYALUABLE TO ASTERONOXEZS. 


Price 35. 6d. Post Free 31 Ba. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUXEZ, 
416. STRAND, V.C, 
AND 
i E. G. WOOD, 


CHEAePSIDE, E.C. 
* e ES E 


* 


74 


Catalogue of Astrogomical Telescopes, æt., Post Fres. 


Second Editon, Re-written e ME E A 


SELECT METHODS S 1M CHEMICAL 
ANALYSIS 
(CHIEFLY INORGANIC) 
By WILLIAM CROOKES, F.R.S., V.P.C.S., 
Editor of the Chemica! Newe. 
London: LONGMANS, GREEN, & CQ. 





Cheaper Imus, Svo, Price zsa. 
ESSEX FIELD CLUB SPECIAL MEAQIRS, VOL. L 


REPORT ON THE EAST ANGLIAN 
EARTHQUAKE OF APRIL am :M4 . By RAPHAEL MEL- 
DOLA, F.C 3, FIC F-RA S, & in the 


LDOLA, and read in ipe 
February 28, 1085. With ipa and other 
Illustra1ons. Cheaper Imre, Bvo, 35. 68. 

MACMILLAN & CO, LONDON. 

.e 


NMxcellent Copies of tre actual, natural Handwriting, aho 





. Type-Writing aro casily, quickly, and cheaply produced by the _ 


AUTOCOPYIST. 


bed fokt i uai ma ornaty pan and pape Auto-Ciroulars reefinble 
Used at the Hoase of Lorda 


AUTOCOPYIST CO., e 
ya London Wall, London, wid 5s Princoai Streat; Mancha 


1 STANLEY | 


to H.M Gorernment, Council of 
ty, 





e ^. ] `~, 





. : . “os s 
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x S ene et 
March 1, 1887] , NATURE : Sea 
* . 
SUBSCRIPTIONS TO "NATURE." NEW FORM OF, HELIOSTAT 
= Va s p 4. With specially strong and steady Clock-movement, 4 inches apertuf® e 
DER COO COMMO NEED: Price from £ro ros. od. to £20. : 
Oufiely |. uis ILII 7 6 SPECTRGSCOPES °. * 
To theaUnited States, the Continent, &c. :— Fog THE OBSERVATORY OR LABORATORY, 7 
E d x e 25 e For SOLAR, STELLAR, METEOR, RAINBAND, Og CHEMICAL 
Se Ree es oe: 
(uade sais e Se zm o9 Y o is dus ae, dni cd coon, y . 
To Indi® China, and Japan — ment to minhnum deviation, or m t rh , dise mdr rid 
Yearly 2 P concavo. All of eae RN timo . 
early cocus 3 UR oS an E us 
: we dun cese. u.c won cel eoe Bese el H ° ADAM HILGER, 
° A I Astronomical and Optical Instrument Maker, , ? 


e and 


Money Orders payablete MACMILBAN & CO. 
OFRICE: 29 BEDFORD STREET, STRAND, W.C. 


zer EIE VO REDN 
eBiary of Societies. 


LONDON. 
THURSDAY, MARC 31. 


RovaL Socrary, at aaNet on the Development of V. gf volalo Electriaty 
by Atmospharig Oxfation: Dr Alder Wright, F R S C Thompson. — 





Clanmus's f the change of ate fom gud to: Gas ap pied 
to Messrs. and Yi s Observations : Prof Fitzgerald, F. — 
The Inf of and Strain on®the Physical Properties of Matter; 
Part III. Magnetic Induction H. TomLlneon.—Note on a New Con- 
sutuent of Blood Serum : Dr. Wooldridga—Note on the Fossil Remains 
Dd excea Reptile, Fagor ag from Lord Howe’s 

Seay: RLS (1) Action of en and Theme upon 
Solin 2) Contributions to our Know of the j 
between Phystological 
Co of certum Aromatc Bodies: Dr. Lander 


mmuncabon on the 
Brunton, F RS, and Dr. Cash 
Rovat IwsrrruriOM, at 3—The Sclence of Thought: Prof F. Afax 


d edes ATRE i T Bed 
ppee A iru Au at 6 etamorphoais c Igneous 
: J J. Harris Teall 


Mei E or Crvr. Ewannores, at 7 3o.—H ydrauEc Appliances at tho 


Forth Bridge Works: E. W Afoir, 
ROYAL Lestrrutiom, at 9 — as an Analytic Agent : Prof. Dewar. 
© SATURDAY, APRIL 2 


RovAL INSTITUTION, at 3,.— Lord Rayleuh, F.R.S. 


samen or CHEMICAL 


Dr) M M 
OpowToLoaicaL SOCIETY, Face dn Saisie oe Ro RE ARAS 


Aris: F Newland 
VICTORLA ÍINSTTTUTE, at —The of Coral Reefs: S R. Pattuson, 
ROYAL INSTITUTION, at s.—Genoral Monthly Aloeting. 


TUESDAY, Arri $ 


FOr Borer at B ER Ziphius recently obtained 
near Dunedin, New Zealand: Prof Gin Scott and Prot effery 
Parker —On some Points in the M of the Wings of mds: 
ihmi Wray Communicated by Prof (rrr ofthe 
Libeluhne, with Eres of Now Genera snd. 3 
Conima loan to tbe Anatomy d Earthworms, Nos L, 


Ii, Tu 
INSTITUTION E Cri; Ewoiweers, atG.— Printing Machinery: E A. 


diua EU Arr 6. 


ROTAL AsTROWOMICAL SOCIETY, & 

pir ana pr i qi SCR On tho Rocks of Mlle 
rank Rntkley.—AÀ mto the Genesis of tho 

Sauets of the Malvern Fila Dr. C Callaway.—On the Alleged Con- 

Turion of Crystalline Sohies into Igneous Rocks in County Galway Dr. 


y. 
Tr, epic ae Socnery, at 7—Notes in 1886 on Lepidopterous Larvae 
P iar E ue Metropohtan Sewage Disposal 
UNUM oF HYGIEME, at 5— : 

^. BSIy-Den 

THURSDAY, Arete 7. 

piri ses eocuETY, at B —Tha Gentians—Notes and Queries: Prof. 
PR ae neri of Mergui Archipelago.— British Hetericious Ure- 


ene Nee They of Harmonic Polygons’ Rev. 
— On Briot and Bouquet'a Theory of the Differential Equation P(n) 
—o* Prof Cayley, F R S.—Two Pointe in the Plane of a Triangle and a 


Gauci c , "'Remarches on the Constitution of Amo- and 
Rod wW. ' Sirea tfai. . 
BERKHAMPSTED weno: HERTS. 





Twenty elgit illos trom E diood Scholarships and Exhibitions. 
Tahoratni, ha kaatad setius bati, ww Dope: Ase pot aamin, = 
R P ki A e j s x . 

LT e 


. i * è 


204 STAWHOPE STREET, Haugsrmap Roan, N.W. 


TO SCIENCE CLASSES AND SCHOOLS. 


MOORE BROTHERS have been, placed " 
upon the list of Traders from whom S may be 
purchased, with the asmstance of the Science and Art 

epartment, and Specimens of their Work may be seen at 
South Kensington. 
PRICE LISTS ON APP ON APPLICATION. 


MOORE | BROTHERS, 
OSTEOLOGISTS, DISARTICULA'BORS, ETC., 


15 KREMLIN DRI TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 


BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHRDIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
bes fessor pleasure whei this Inkis used It has been adopted by 
the Banks, Public age an aad Railway Companies throughout 


It writes almost mut rM easily from the Pen 
Does not corrode Steel Pens. -paper may be applied at the 
Is cleanly to uso, and not liable to Blot | moment of writing. 


Can be obtained in London through Messrs. BarcLaY & Soxs, Faning- e 
don Street; W. EnwAmDs, Old ge: F Nuwsery k Soxs, Nowgate 
Street ; and to er hado! of al] Stahoners. 


BEWLEY & DRAPER (Limited), Dublin, . 
INVgNTIONS'EKXHIBITION—GOLD MEDAL AWARDED. 


DENTS NEW °ILLUSTRATED® 


CATALOGUE of HIGH-CLASS 
WATCHES. 

















WATCHES and CLOCKS a 
REDUCED PRICES, sent? post 
free on application tg E. DENT 





E NS and Co., Makers td" the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. . 
SOA 
SECOND. EDITION, . 


GRIFFIN’S 
CHEMICAL HANDICRAFT. ° 


: PRICE 4s. 74. POST FREE. 


Y CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED,CLASSIFIED, DESCRIPTIVE. 
Demy $vo, 480 pp., IHlustrated with 1600 Woodcuts. 


Most Complete and Cheapest List of Abbaratus. 
JOHN J. GRIFFIN anD SONS, 22 GARRICK STREET, 


LONDON, W.C. 
BOOKS (Secondhand : Miscellaneous, Re- 


eid heel, London HERBERT Bah and Foreign , 319 


e free on receipt of two stamps. 
Tite ry sek uai d i ts parchastd. 


e 
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ET A ide 
maria 

—QEREEDYLADI] qAnvEY & PEAK RE 
MAKERS ^ Oa 






RM MM ———M————MÓs——a 
HARVEY & PEAK, 
[By Apperatment io the Reyal Instituteen PG eat BritairA 

SUCCESSORS TO - 


W. LADD’ &'CO4 ° 


BEAK STREET, REGENT STREPT, W. 
Catalague perosi Sd; , © 


Pre ae 
LEWIS WRIGHTS, "mem 
e 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 





"|! HOUTEN’S 
pure soluble ‘COCO A 


is the best and really the sheapest in 


The British Mmdical Jewrnaienays:— " Vau Horrors Cocoa ” 
is admirable. In flavourit ls perfoct, and it [s so paro, woll prepared, and 


rich,” &c., kc, 


the end. ° 
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HOLLOWAYS OINTMENT REZSS 
For BAD L308, BAD BEEABSiB, OLD WOUNDS, SORES and 
ULOERS, If eíibetually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and OOLDS; and for 
GUT, RHEUMATISM, and all Skin Discages $t is unequalled, 











* 
JOHN LUCAS WALKER 
STUDENTSHIP. . 


Applications for thls Sradsntabip, the holder of which ''almmib devoto Hèn- 
self (or herself) to original research in Path@ogy,’’ should be sent in on or 
before MAY si, 1887, to Professor LOY, Trnity College, Cambridge, to 
whom also applications for further mformation regarding the Studentship 
may be addressed. Tho Studentship, which rs of the annual valto of £250, 
may be held by a person of either sex, and is tenable, subject to certain 
conditions, for three years 





By T. LAUDER BRU 
and Lecturer on Materia 


Third Edition in a few days. 
ADAPTED TC THE NEW BRITISH PHARMACO?P EIA, 1385. ° 
` Medium 8ve, »nce 215. . 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 


NTON, MLD., D.Sc., F.R.S, Fellow of the Royal College of Physicians ; tismstant Physician 
Medica at S-. Bartholomew’s Hospital ; Examiner in Mate-ia Medica in the Univermty of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 


è Edinburgh. 
. : ADAETED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., 
se BOSTON, MASS. 
° “The work has little if?common with the ofti-fashioned books on materia medica. . . . It is not a mere collection of dry facts 


and technical details, but 


any pther language. oe 


Thu Werk gontains, in addition to the Lettsomian 


e Distinguished by 


current medical opinion in regard to many af the subjects 


“@Ve can cordiall 
. common sense," — Lor 


a sclentitic treatis= werthy to be ranked with the highest productions in physiol 


, either in our owngpor 


. It 13 a book of st&cy fog the scientist and a work of reference for tae practical physician." —Lamecet, 
e. BY THE SAME AUTHOR. 3 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT, 


Lectures, à rumbe- of other Papers by the Author on similar subj 
8vo, 10s. 64. 


accurate observatzun and original thinking, these papers have been largely instrumental in moulding 


with whick they are concerned.”—Hatnbargh Medical Fournal, 


recommend the v: ume, as one which combines much practical and technical information and sound 
e 


% Medical Record. 
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MILLANS MAGAZINE, 


CARMEN S/ECULARE. By Lord Tersyson. (An Ode 


in Honoar of the Jubilee o 


een Vicccila.) 


THE WOODLANDERS. By HoxAs Harpy. Chapters 


XLIVg—XLVILI. 
WILLIAM HAZLITT. 


(Cone .) 
By GxozGr SAIKTSBURY. 


Ne. 330, for APRIL, price 15, contains: — e 


PERSIA. ByJ. D. RIES. 
"LADY CARTY AND THE HISWORICAL 
DRAMA. By MOWBRAY Morris. 
HETe a Romance of the atsh. 
THE MAKING OF BRITAIN. By ARCHIBALD GEIKIE. 
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. NAT AL ILOSOPHY. 
mimgl ext- Book ôf the Principles of Physics. 
- y 4LFRED DANIELL, MA, LL B., D.Sc, F LSE, late Lec- 
turer ou Physics n@he Schofi of M Medicine, Edinburgh. With Hastra- 
> tons, Gecond Revised and Enlarged. Alediim Svo. arr 


Mere Eamon. 

Elementary Practical Physics, Lessons in. 
By Profesor BALFOUR STEWART, F.R.S, and W. W. HAL- 
DANE GEB, BSc. Crown 8 

Part I. GENERAL PHYSICAL PROCESSES. 


âs. 
Part [I.—ELECTRICITY AND MAGNETISM. Koe. ready. 


Part HI —OPTICS, HEAT, AND SOUND 

A School Course of Practical "Physics. By 
Pert. po EO ECTRIGITY AND MAGNETISM. ae 

Boyce Elementary Lessons in. ro- 


FOUR STEWART, F R.S New Edition. wi numer- 
al: BALTOU Fcap. &vo 4s. 64. (Questions on, as ) 
Primer of Physics. By the same Author. 


With N i Bm: 
Y numerpas gTtustrations. ew Edition, with Questions 18mo. 


$ [Science Primers. 
On Ligh& Being the Burnett Lectures, de- 
livered in Aberdoan m 1883-1885. 


GEORGE GABRIEL STOKES, 
Mathematics m the University, of 


~ Ox Tux NaTUax Or LrioHT.—Seco 


*THIRUSBBURSE. Ox SEE BxwrriciuL Errecrs or Di: 
[Zæ 
Spectrum Analysis. Lectures delivered in 
1868 before the Society of 


thecarjes of London. By Sir HENRY E. 
RO aU. F.R.8, Owens 


ictoria University, ' Manchester 
reip dir 


Victoria U With numerous 
Plates. Medium Svo. srs 
Mechanical Theorg of Heat. By R. Clausius. 


True d TALTER R. BROWNE, M.A, late Fellow of Trinity 
8vo. ror. 
Heat By P. ByE CT Tait, M.A., Sec. R.S.E., for- 


ET E eI ERU , Professor of Natural 
Light: 


ourse of Experimental ‘Optics, 


CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With soo and Coloured Plates. Crrown Bro. 7s. Gd. 


Natural Philosophy for Beginners. By lI. 
TODBUNTER, M RÌS. Fcap. Svo. Part L—The Propertio 
at Sebd and Fluid "Albe Wake Hinsteatloas 3r ôd. Part II — 
Sound, Light, and Heat. sr. a 

Electrostatics and Magnetism, Reprints of 

© Papers on vir of Se Pat Cale Ca DCL, LL D., F.RS., 

of St. Peter's College, Cambridge, and Profemor of 
Natural in the Unirernty of Glasgow. Second Edition. 
Medinm 8yo. 1 


Electricity a Magnetism. By Professor 
ie aed THOMPSON. With numerous Illustrations Fcap. 


Electricity and Magnetiam, Absolute Mea- 
SUREMENTS IN. By Primo ANDREW GRAY, M.A., 


F.R S B. Pott Byo. 34.6 i 
Axithmetic. By R. E. Day, 


Electric Light 
A. Pott 8vo s č . 
Heat and Electricity, A Collection of Ex- 
PLES ON. By H.H.TURNER, BA, Fallow of Trinity College, 
Crown 8yo. as. 6s. 

Steam, An Elementary Treatise on. By J. 
PERRY, CE, Profomer of Engineering in the Imperial Collega of 
Engineermg, Yedo. With cu RON, Numerical Examp and 
Xxercisea. Ta. Bro. 4s 64. 


Sound, Elementary Lessons on. By Dr. 
W. H. STONE. With Illustrations. Fcap. 8vo. sr. 64. 
Units and Physical Constants. By J. D. 


EVERETT, MA, DCL, FRS, F.R.&E Professor of Natural 
, Queen's College, Beifgst. Second Edition. Globe Svo. 


Applied Metis: An Elementary cere 


NATURAL PHILOSOPHY — Continyed. 


The Kinematics of Machine Outlities of 
a Theory of Machines. By Professor F. ULEAUX. @ranstated 
and Edited Professor A. B. W. KENNEDY, GE With 450 
Ilhstratons. edinm 8yo. arr 


The Mechanics of Machinery. By A. Bue 


W. KENNEDY, M rn Professor of Engineering and 
Mechanical Technology in Upiversity College, London. With 
Tinstrations Bvo. rar 64. 


numerous 
Elementary Science, Numerical Tables and 


CONSTANTS IN. By $VDNEY LUPTON, MA, F.CS., F.OI. 
Globe 8yo. ar. 64. 


Chemical Arithmetic With 1200 Examples. 
By the mms Author. Second Edition. Globe 8vo. 4s 64. 


ASTRONOMY. ¢ 


Popular Astronomy. By S. Newcomb,LL.D., 
Professor U.S Naval Observatorj. With roa Tustatione and 5 Mage 


of the Stary. Editon, 
Popular Astronomy. B “Sir G. B. Airy, 
K C B., F.R S , late Astrooomer-R Wh cumerccs Illustrations. 


Fcap 8vo 4s 64 
Astronomy, Kl 
T. NORMAN LOCK 
Illustrations. Fcap 8 
The Chemistry 
LOCKYER, FRS. Wi 


entary Lesaóns in, By 
F.R48. New Edita. With numerous 


on, 15 64) 
"the Sun. By J. Norman 
Iliustrationg Demys6vo. 14s. 


Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Editon 
i8mo rr. [Senes Primeri 

e 
CHEMISTRY, 
Inorganic and Organic CRERISEE A Com- 
e Treatise on [Inorganic and Organic Chemrery. Su HENRY 
“ROSCOE, F.R.S, and Profemor C SCHORLEAM ER, F R.S 
Tilustrations. 


With nomerous Medrum $vo 
Vols. I and II CINORGANIC CHEMISTRY. 
VoL I.—The Non-Metallc ee s ar. Vol IL Part I.—Metals 


r&r. VoL IL Part IL— 
Vol IIL—ORGANIC CHEMISTRY.” Three Parts. 
The of the Hydrocarbons and their Denvatrves, or 


Chemistry. m T lastrations: 
IL, sts cach. Part IIL, 1 

Elements of Cheinical Physics. By Josiah, 
P.CO E Prof f Chemistry and Mineralogy in 
LT ai eat p Eden Royal 8vo. E 


Medium $vo Para 


A Manual of the Chemistry of the Carbon’ 
COMPO OR ORGANIC CHEMISTRY * By C SCHOR- 
LEMMER, F Professor of Chemi-try in the Victora Upirersity, 
the Owens With Illustrations 8vo r 


lege, 

The Elements of Thermal Chemistry.” By 
AL M. PATTISON MUIR, M A, E R S E, Follow and Pralector of 
DAVID MUIR WILSON. Bvo. Tar wit, $ 

The Study of Chemistry, an Introduction 
TO. ByIRA REMSEN, Professor of Chemistry in the Johns Hoplins 
Unrvernty. Crown 8ro. 6s 64 - 

M ris of Carbon; or, Organit Che- 


oL ByIRAREMSEN, Ap d 
oivecsity Crown $vo. 6s 6d * 


Seen E. ROSCOE, FRS New Editon, With numerous 


8v2 6€ Problems adapted to the same, 
by Profeasor hohe THORPE. with Key 18mo as ‘ 


Owen's College Junior. Course of Practical 


CHEMISTRY. By F. JONES. With Preface by Sir HENRY E. 
ROSCOR, F RS. New Edinon. With numerous lllustrauons 
Fcap 8vo ar 64. 


Questions on Chemistry. A Series of Pro- 


blems and Exercises In and Organic Chemistry. gBy F 
JONES, F.R S.E- FCS cap. Bro. ss. e 


Primer of Chemistry. By Sir Hen E. 
ROSCO; FRS, Wa numerous Iliustratons. eNew 


Intrd:üuction to of Structures and Machines. AMES m 
ARATE, F A5, Member of tha ith Questions | 18mo [Science Drymeia 
Institution of Naval Member of the a Chemical Theory, "Experimental. Proofs of, 
Civil Professor of Mechanics in the Naval FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Feap. 
College, wich Medium Bwo. rs. 8vo. sr Ód. é 
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* Now Ready, Vol VIII., Part I. A New Editon is now Ready. 


THE. JOURNAL OF “PHYSIOLOGY. NEGRETTI. & ZAMBRA’S ° 
MIX | ENCYCLOPADIC CATALOGUE . 


pr 
STANDARD METEOROLOGICAL, 
, OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, E 


SURVEYING INSTRUMENTS, 
eee pemut Companie Sites of Raters and Tllzstratod by 


THIRTEEN HUNDRED ENGRAVINGS. e. 
Royal to, Cloth, gilt lettored, Price ss. 64. . 


: uid & ZAMBRA, | 


Hee Mayesty Tae QUEEN 
HOLBORN VIADUCT, eo 
Branches :— 
45 CORNHILL, 129 REGENT STREET, CONDON; 
e 


"ou MICHAEL FOS 
V TER, M.D., F.R.S. 


From thé Designs of Prof. J. A. EWING. 
A fullyiltusirated Description will be sent m application, 


| A DESCRIPTIVE LIST 
ANTHROPOMETRIC ` APPARATUS, 


INSTRUMENTS FOR STOR MEASURINGAND AND TESTING THE CHIEF 
PHYSICAL F THE HUMAN BOD 


Deira under the decim of Ms CIS GALTON, and 


THE CAMBRIDGE SCIENTIFIC Lira T COMPANY, 
e a mei umen Nen Tis Mrs Nauta 





NORMAL SCHOOL OF SCIZNCE AND 


The’ Course, of Six Lecture cx MECHANISM, by 
Dr A Re f MA be delivered et the: M nserm of Practical 
Geology In Jermyn 2, commencing at E o'clock on Monday 
E 16, 1887. may be obtained by Workmg Mon only 
- d res Akant i nesday Evening, 


get Ocio, winan Ga a plece of paper, for visi the Ticket will be 


W 
i 


e Landon J ecent, n 
the Study of the Rarer Elements form part of the Cocrae. Foe, £4 as. 
e 


e ADVANCED INORGANICe CHESIISTR Y. 
e 
- DR. & RIDEAL will ghe a Course of Thiry Lectures on Mondays, 
edo and Fridays, at 4 p m , commencing AERIL m The Course 


e EVENÍNG LECTURES TO WORKING KEN. 


ROYAL SCHOOL OF MINES. 


Each Applicant is to beng his Name, Address, 





UNIVERSITY COLLEGE, LONDON. 


fitted for tucents reading fop Honours in Chemimt-y at the University of 
Eraminaticm, Chemistry 


e T. X. HORSBURGZ, M.A., Secretary. 





ORGANIC CHEMISTRY. å : 
Am stant-Professor, H. FORSTER MORLET, M.A., D.Sc 

The fóllowing & Lectures will be givon in Say, Joma, and July :— 
(a) VT ys, Wodnesdays, and Frdxym, at 11; (J) Special- 
Conr», wired by Candidates fc Int. M.B. (lhree Loc- 
tures a Woa); e tho rre ios een risulta of Recent 
Research in , and in the Study of tbe Physical Constants 
of Cpa Bodoa (Two per plait of beginnirg . (s) May 3; 
(5) May 4. at 9 a.m. ,a(c) Apel] 19, at 9 a.m. 








© A Coarse of Lectures will also be 
Assistant in Be Jogical Laboratory of niversity Collage oa 
Worms,” i on the same day, and adaptad p requirements of 
Bradonja of Medicine mie SoY. 

For particulars, apply to the Secexraxy University Collage, 


Summer Serion. adapted to the requrements of for the 


UNIVERSITY CORLEGE, LONDON. 


e. J. M. gJOREBURGH, Ma, Secretary. 


UNIVERSITY COLLEGE, LONDON. 


J. X. HORSBUEGE, M A, Secretary. 


` PRELIMINARY SCIENTIFIC EXAM NAT-ON. 
UNIVERSITY OF LONDON. 


To commence M AY 


dires Dr. R VON LBNDENYELD, 
“ Parasitic 





Prof. HEN@ICI, F.R.§, well Deliver a 


nd i to 6 pm, Renta on MONDAY, ME Yona te ches 


gag EA 


Te NET QUIS. : 
GUY'S HOSPITAL MEDICAL SCHOOL. 


Courae: of Bight Lectoras 1 i wrhod of Least Squares, with 
to 


thon of and Guilds of London to, A Previous 
oa pee d l Caa ape . Feo for 
Course, Ten ‘Shillings, For Syljabos, apply ct Central tion, 
Exhibition 


Rodd, S. W. 
PHILIP MAGNUS, Dix-toc ard Secretary. 





KING'S COLLEGE, LONDON. 
BACTERIOLOGY. f m 
A Practical Course will be given in the Physiologie Laboratory for frr 


For Syflabts and information, apply to 
J. W. CUNNINGHAM, Secretary. 





UNIVERSITY OF LONDON, PRELIMINARY SCIENTIFIC 
(MBL) EXAMINATION. 


Instruction da given. in all the mhjocis of the siou 


for the whole Course is 
of the Hospital 


Examination at 
the Winter and Sommer Session The Foe 
ic The Class is act confined to Students 


ee farther plrticalan, apply to the Drax, Guy's Hospital, Southwark, 
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LIVING SPECIMENS FOR THE MICRÜSQCPE. * 


GOLD MEDAL awarded at the FISHERIES EXYHIBITIONto °’ 
THOMAS BOLTON, sy NEWHALL STREET, BIRMINGB/ n, . 


Who last week sent to his Subscrbers N of - 
telHmus, Philodma S 
Vorticella, Crayfah, and ther S for (HRxley and ^s s 
Laboratory " e . 
Weakly Announcements v II] be made In thls place of Organisms T. B. 
z 2 - - 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Co cree of Sis Months for Subscription ef £11% 
Twelve Tubes for 10s. 64. e 


Poaki a? Daring Hive: Parcs, 25: acti e 


Qr e p ge 
LONDON HOSPITAL. AND MBDICAL 
COLLEGE, - an 
MILE-END, E. ` 


The SUMMER- SESSIO "will commence on MONDAY, May s. 
The Now College Buildings ars now complete, and affprd more than 
accommeo:'arjon. 


former 

Tatending Sendents are edviged. thas, under the new rey of aa" 
in it 3x &xcoedingiy 

the Summer Semion. , i ents 10W g aro also eligible for the 


re of rati oN a saw In d rect communication by rail and with 
all parts of the Motropolis, mnd tho tan, Metropolitan 
South-Eastern, and East London !Raflways ve stations within a minuta'» 


MUNRO SCOTT, Warden. 


ST. .THOMAS’S HOSPITAL MEDICAL 
SCHOOL, ® - - 
ALBERT EMBANKMENT, &.E. 


The SUMMER SESSION wil commence òn "May s. — Biudonta 
MAER cer ar. aigile to compers for the Sciens Scholar- 





EAST GRINSTEAD COLLEGIATE. 


SCHOOL, 
MAYPOLE ROAD, SUSSEX. í 
The object of the School & to afford a Sound which will fit 
boys for enber Professional <r Efo. Moet attention is ' 
paid to the requirements of Loys irtended for commercial pursuits. 








AGRICULTURAL COLLE@IATE. 
: SCHOOL, ] 
EAST GRINSTEAD, SUSSEX. 


eApril g, 187] -— 








° AsSCURATOR or ASSISTANT in a Natural 


e History Museum oc Library, oc c shee At hene qt Botanist 
En toooky 
* OBEN arp uni, ‘rangi’ Spednem of esos 


Basori Rot or ip jene og, 2 et Sook 


—— 
= BIOLOGY AND PHYSICS.—Coaching for 
Sd. and B.Sc. by former Demonstrator. oo ee 
2 . WiLLiAM Hgtr, M.W, B Sc Lond., 37 Cornwall Road, W. 
* e. 


A FRENGH GENTLEMAN, with First- 











i be He and his wife also recetve-as 

Boarders two or three Young Men who wish to study the language for 

or conversational purposes.—Address à. Arrzxb VioIER, 
wanley, Kear. . 6 


PERKHANPSTED SCHOOL, HERTS. 
Saon Euston. Good Scholarships and Exhibitions. 
heated swiming- baih; workshop &c. £52 peramum. — 








MUSEUMS AND COLLECTORS. 
-—9 Mu. DAMON, of WEYMOUTH, "will forward an 
abridge@ Catalogue of his @ollections in Natural History 
Objects, including RECENT SHELLS (Foreign and 
ritish), FOSSIL REMAINS, MINERALS, ROCKS, 
AREALE ZOOLOGY, &c., &c., &c. 
e 


“BROWN CEMENT.” 


Théname of this Cement, admitted to be the best for Microscopical 
Work, has boen registered, and is now labelled in White Letters upon a 


Purchasers should seo that they are not decelved by frandulent imita- 





Price rs. with foll instructions for use, from most Opticians, 
Post free e 
EDWARD BYARD, 149 Oxford Street, Manchester. [se3 


eNATU RALISTS’ 
G2Ass-CAPPED BOXES. 
Museums and Private Collectors e on mith with e and Rectangular 


Boxes from One Abont 7o Eg a Ferre 


Shing ode Pan leet 
THOMAS D. RUSSELL, 


` PRIZE MEDALLIST, HEALTH EXHIBITION, 
e 78 NEWGATE STREET, LONDON, E.C. 





TO SCIENCE CLASSES AND SCHOOLS. 


MOORE BROTHERS have been placed 
. pon the lst of Traders from whom S may e 
$ , With the. assistance of the Be aad 
ent, and Specimens of their Work may be seen me 
South Kensington. 
e PRICE LISTS ON IS ON APPEICATION 


MOORE BRO BROTHERS,- 


o$TEOLOGISTS, DISARTICULATORS, ETC., 
15 EREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Argerded Seven Medals and Three Diplomas. 





Mxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, eron of elaborate Sketches, Pro- 
grammes, Plans (up to Double-EJephant sire), Shorthand, and 
Type-Writing are casily, quickly, aod cheaply produced by the 


AUTOCOPYIST. 


fluid Ink, used with ordinary umm Auto-Cirefers 
letters- E T 


rer ned e 
ya London Wall, London, and, sa Princess Street, Manchester. 
Pd e 8 * e 
° s 
» \ k 


NATURE . ii 


has a French Clam for Army Pupils | 





ale bp Auction. ie 


Ss e 
SALE OF A NATURAL HISTORY COLLECTION IN 
COPENHAGEN. . 


ON.WEDNESDAY, APRIL a0,* 
10 & m. and 5 p m, and nm wi SL Sid. tho 
Collections 


Islands, Java, &c., and a valuable Collection of 
Works on Natural History, 
, AD the above will bo Sold by Åacdon at the Hotel Phönix, Déonningens 


The Books will be sold ates p.m. on April so. 
~ The abore Collections be ou Mew on Apul x8 and 1, from rr È m. to 
“Spm. at Brodgade No. a5 
may be had f.om Advocat FLUBIEN, Bredgade No. 43-to 
whom payment is to be made. 
Mess LYNGE, of Walkandorfagade 8, acd KLEIN, of Pilestrode 1% 
Booksellers, will receive Commons. 








ROCKS, MINERALS, FOSSILS. 
F.. EL. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., .&c., 
Successor to the late R. TALLING, 


18 BROMPTON ROAD, LONDON, B8. w. 


Da eig A Sy do also an aie ot ewes 
UFR. Dew to a Li 
rocks and rock The Pelecypoda and Ec 
of the Wright Collection, arranged Son vrtw. 
-—— 





MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS rog MUSEUMS ARD PRIVATE CoL- 
LECTORS : Brryis, ToPAzEs, RUTILES ON MATRIX, Cxrrs- 
TINE, OPALS, &c., &c. 

RARE MINERALS rog SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very Fine POLISHED SECTIONS OF AMMONITES AND 
NAUTILL 

New Srrms oF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blove-pipe Apparatus. e 
PRIVATE LESSONS AND EVENING CLABSBES., 
CATALOGUES OM APPLICATION. * 


SAMUEL HENSON, 
e 277 STRANB, LONDON, 
". Opposite Norfolk Street. e 

—_@— 
SIX PRIZE MEDALS % 

AWARDED FOR GEOLOGICAL COLLECTIONS. 


Ganlogioal he Bolanta 
Ar Dope ql cmd by al Lact eachers in 
New and Rare Mtnarals ona aryl trom all paris for selection of 


ROCK SECTIONS AND ROCE SPECIMENS 
The Largest Variety in England. 
Mew Cataloguesand Lists on appHoation to— 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITXROY SQUARE, LONDON 
"Established sy Yours in London. 


c  —  — 
HOW «& CO.S 
‘Geologloal Transparencies, for the Lantern 
WALKEER’S SPECIFIC GRAVITY BALANCE FOR ROCKS 
AN RALS. 


D MINE 
HOW & CO.'8 POCKET ME LAMP, bs. Sd. 








JAMES HOW & CO., 73 Faspmavow STzxxr, Lompon. 
IBOOKS ,Gecondhand), Miscele ous Re- 





&c—C. HERBERT Bookseller, 119 
Goswell London, min SRT SARE 
Libraries, Old Books, and Parchments E abo B pe P 





ee e . e l "a 
xxx. aom NATURE PLE. 


é: Possessing all the Properties of the Finest Arrowroot, 


' BROWN & POLSON'S CORN FLOUR’ 


I8 A WORLD- WIDE NECESSARY g "v e 
" THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. ° 
— 





PEREEN, SON, 


A N 
o? (LEJEUNE AND PERKEN, 


RA YVYTMEHN T 


MANUFACTURE FOR THE TRADE ONLY 


* LENSES, CAMERAS, PHOTOGRAPHIO APPARATUS, MAGIC LANTER®S, SLIDES, AND AQCEBSOB TES. 
ior HATTON GARDEN, LONDON, E.C. 











—1—3———. 


Ao Baller. It requires a0 , 
No Explésion. : Skilled Labour, 
è 5 a € 
No Danger. ASS se 3p ENS Little Attefition, a- 





No Nuisance. , 





WEN LANTZÍN MIOBONOOPE 
ET A. Evecrric Liaut 


(Wrighyand Newton s Patent.) 







SILVER 
‘Revexrioms EXHIBITION, 1885. 





madas Particoars and Kaport of Ka 2 ety 


NEWTON & pe e 
YERXNMENT 





- On the rst of every Month. 
e | JOURNAL OF BOTANY, 


BRITISH AND FORÉIGN. 
e Edited by Jawes Barrrxx, F.L.8 , Britlah Iuseum. 


Nola ES Books end Merck Aris in Jona s Z poanial News| o . 


Mn Sete ation for One Year, payable in advance, ras. 
^ Loodon: WEST, NEWMAN, & CO., x4 Hatton Garden, E.C. 








DER NATURFORSCHER, . 
Wochenblatt zur V. dex, Fortschritte n Gan 
zur orbrelenag de Fe Natrurwissenschaften, 


_ Ongrtindat von Dr” W. SxLAxEX, u. tanisadi vod DEO: Bca Tuang 
Privatdocent an der Unrvexitat Ttbingsn. 


Price for sa Numbers, 16s. pêr annum, or 18s. C4. post froe. 
e 
Tubingen : LAUPP. 
a London and Edinbefih : WILLIAMS & NORGATE. 
* . 


& PENNY | ee 





2 Small Oost to Work. 


Just Published, post free for Two Stanrps. —— ^ 
NATURAL HISTORY and* Scie) Tine 
BOOKE. iens No. 8o. Joruaislug sails ind laporan 
Moon—Sun—Star tenda Nodo Na jens 


WILLIAM WESLEY & SON, 23 Ema Street, Strand, London. 


NORTH BRITISH AGRICULTURIST, . 


the chief Agricultural in Scotland, circulates axseosively among 
Jo and otharsinterested!n the 


Landownscs, Farmers, Resident 

sian genase the nited Kin§dom. 

The A CULTURIST is published ovary W. &ftermoonin timo 
for the Evening Malls, and contains Reports of all tha 
(deh Markets of the wook. 

Thespectal attention of entsla directed to the AGRICULTURIST 
asona ofthe best existing papers Advartiaing Farrasto be Let and Estates 


to Farmers will find the AGRICUI - 
zhat 











TURIST a ftzst-clazs modinn fe 
Price s4. By postsj4. Annual payable In advance, 144. 
One I ur High Street, Edinburgh ; d Queen Victoria Street, 
Londoa, E- Money Orders payable io C. and ANDERSON 








Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C 








MINERALS AND STONE- 
IMPLEMENTS. 


MR. BRYCE WRIGHT bagitoicall entation of his Clients andthe 
Public to his large Series o 


MINERALS AND STONE IMPLEMENTS, 
1 Upwards, 
W.B.—Thssa Collections obtained Pie Prise Medal, 1552.0 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 

a BRYCE-WEIGHT, 
Mineralogist and Experi Yu Precious Stones, 
sa REGENT STREET, N, W. 


b ; P . ' S . e . P. 
April 7, 1887] NATURE : = xxxi 






. SUBS€RIPTIONS TO “NATURE.” NEW FORM OF" HELIOSTAT e 





oo 3 a. With specially strong and steady Clock-movemoent, 4 Inches aperture, 
early cs wow es hee Ree a ed 28 o » 
* — SéiyeP .J....... 4. 14 6 Price from £ro do* od. to £20. 
$ Orly a : 3 Sv xor a s 7 6 SPECTROSCOPES . . 
; : : Foz THE OBSERVATORY OR LABORATQRY, * 
To the Unsted' States, the Gentinent, &c. :— "M For Sonar, S M z Rar ` oR CHEMICAL 
eo s p RESEARCHES. 
: Early 30930 ge So rutru ve eerie n 30 6 e 
2 yeaxy Se O e a a 15 6 Qf every Sine and Description. Á/ 
fly v E'SQGIBewa 3. 8 No ghe s o With prisa, either ordinary, simple and compound, with antomatic adjust- 
d Adae ciniaan deti c deci v oe eR S E ae 
To India, China, and Japan :— i concave, All of the highest efficiency and workmanah!p. 
4. ` ___-a 
Voarly 5400446399 9 eee ea ed 32 6 
Elali yearly Bach a uve eus S "cc 16 6 ADAM HILGER, $ 
Quarterly.. ee tll 8 6 Astronomical and Optich! Instrument Maker, 


204 STAxHOPE Steer, Haursteap Roan, N.W. 
e 


GHARGES "OR ADVERTISEMENTS. 








@hree Linesin Column 27. 6d. 94. per Line after. wv OOD't .' S 
Á sr d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 1 
Due eee or Half a Column. ..... I I5 O MAGIC LANTERNS & SL DES. 
iu rn or& Colunn . die ees gree THE LARGEST AND BEST STOCK IN THE 
©. a coc c; Ñe e. e. 5. e le . KINGDOM. 
Money Orders $ayable to MACMILLAN & CO. 
e OFFICE: 29 BEDFORD STREET, STRAND, W.C. ON SALE OR HIRE. 
Po M The ' EUPHANEROM LÊNTERN,# with tha Wefour-wlok Lamp, 
* 
. Diar of Societies, Ia unsurpassed for grer, portability, and price, £4 4s. 
LONDON. SPECIAL ATTENTION is callel to te great advantages 


e THURSDAY, Apri 7. EA idi Hirers of Slides by Wbod’s £2 25. Yearly Subscription, 
Limran SOCIETY, at 8—The Gentlans—Notes and Queries’ Prof | and also to the favourable terms upon which Shaes - 

Mere Gopuyroans ot Margul Archipelago.—British Hotormcious Ure- | chased of E, G. Wood may be exchan Fali while 
MATHEMATICAL SOCIETY, at &—On some Properties of will be found im Wood's New List of Slides amd Lanterns. 
with i se Post fres for One Stamp. 


of Qe Prof. 
Genese. —A Now®Theary of Harmonic Polygons: Rev. T. C Sunmons.— 


On Briot and Bouquet’s @heory of the Differential Equation F(x, 7) =o: E. G. WOOD, 

Trot Cayloy, F R $—Two Points ín the Plane ofa Trangia and « Cubic 74 CHEAPSIDE, LONDON ; AND 

oiam then : Tat Grchos on tbe Conte of Aco. ang | HORNE, THORNTHWAITE, & WOOD, 
Diaro-Derivatives ; Duwro-amido-com Part IL: R. Meldola, 416 STRAND, LONDON. 

F.R.S., and F. W. Streatfeild. 





WEDNESDAY, Arzit 13 
RovAL MicuoscoPiCAL Socmz rr, at &—New Species of Rotifera : P. H 


* 
THURSDAY, APRIL 14. AN 7 
ATHENAEUM Socrarry, at & 
g 


. 
FRIDAY, AFZIL 15. 


Werrrotion or Cru Exo at 7.30 —Expernments & 3 
p ema ete mise RUE atii a t 
ARKES at inet and Methods of 
"Dr. Alfred Hill T . 





Hygiene : 


. SECOND EDITION, pure solubla, COCOA 


QRIFFIN'S z 
CHEMICAL HANDICRAFT. ||" the best end really the cheapest irt 


PRICE 4s. yd. POST FREE. the: end. 


A CATAPOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED,CLASSIFIED, DESCRIPTIVE The Britich Aled:cu] Journal says. —"'Vaw Hourmgws Cocoa” 
Demy 8vo, 480 pp., [lnstrated with 1600 Woodcuts. is admirable. In ftavourit ls perfect, and it ls so pure, well prepared, and |e 


Most Ymplete and Cheapest List of Apparatus. Howe aster 
JOHN J. GRIFFIN anD SONS, 22 GARRICK STREET, 


LONDON, W.C. [ — HOUSEHOLD NECESSITIES ! 1] 





















menu M que ot ee eae 
AND BOWELS. A Great of the BIQOD; a 
Powerful Invigorator of the S¥gtey, in cases of WEAKNESS 
AND DEBILITY, and is"unequalled in Female @ompleints 

z . . ar) à e e g t 
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€ Physics, Elementary Lessons in. 


,. . be 
. . . 
e e 
e . 
e. * e e 
clxxxii* ; e 


NATURE 


Apa! Tis 1887 





. MESSRS. MACMILLAN & 00.8 SCIENTIFIC WORKS: 


^ NATURAL PHILOSOPHY. 

A Text-Book of the Principles of Physics. 
By WRED DANIELL, M.A., LLB, D-Boy FREE late Loc- 
ue School Medicine, Ecmburgh. Ihesa- 

rather one (peste A and Enlargec. Mediam 8vo. sis. 

"Elementary Practical Physics, Lessons in. 
By Profesor BALFOUR STEWART, F.E.S., and W. W. HAL- 
DANE GEE, B 8c. Crown 8vo. i 

Pot L—GEN ERAL PHYSICAL PROCESSES 6s. 
IL—ELECTRICITY AND ETISU. LN. ready. 
IIL—OPIIC&, HEAT, AWD SO Ls 


A School Course of Practical Physics. By 
Pat L—ELECTRICITY*AND MAGNETISM. By 
fessor BALFOUR STEWART, F RS. New Editon. 
ous [nstfations Fcap. fvo "BS Ga. (Questions on, es ) 
Primer of Physics. c same thor. 
With numerous Bat Ettn, Tm 1$mo. 
mw 
On Light. 


With mmer- 


Primers. 
Being the Burnett Iedtures de- 
By GEORGE GABRIEL STOKES, 
Locesian ` 


ko College, and Pro- 
in tho Unirarsity of First Course. 
ON THE Natur or Liamr.—Serond X Lager AS A 


Mrans o TION. @rown Bra wat ad 
THIRD COU E. Ox Tux Bawnncisy Ezr-crs or 


Spectrum Analysis. 
HÓSCOR DID VERO 
` fa Col, Mes Anthor and EC RRTHUE 
F.S, Ph D.9 Profcesor of Mathemancs in the Owens 
Victoria Ne Tum anune-ons Illustrations, 
Plates. 


Mechanical Fu of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M-A., late Follow of Trinity 


Heat By PG. Tait, ny. A., Sec. R.S.E,, for- 


Liaarr. 

[7s the 

Latura: delivered in 

ape of Taa ld tee HENRY E. 
the Owens Col- 


merly Pelion of St. Peter's Ca ROME of Natural 
E in the Untverzity of Ge. 
Light: A Course of Experimental Optics, 


CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With sco E Pintes Crrorn Bro. 7s. 6d. 


Natural Th ilosophy for Begirners. P I. 
af Solid and Tild Bodka a Win Taa Eu ET Pa IL— 
E IE and d Magnetism 


eprints of 

= A Pr nines COMMON „LLD, FRS, 

sh SE Perer's College, Cam , afd Professor of 
Philosophy oi the University of Glazzow. Second Editon. 


Nx "and Magnetism. By Professor 
iE ror CES With y^ llustradons Fcap 


kilectrici and Magnetism, Absolute Mea- 
e SUREMENTS IN. By Prom ANDREW GRAY, MA., 


F.R S.E Pott 8ro. 
Àrithmetic By R. E. Day, 


Electric Light 
M.A. Pott bvo. ar 
Heat and Electricity, A*Collection of Ex- 
H. H. TURNER, B 
AMPLESON. By IS R, BA, Fellow of Trinity College, 
Steam, An Elementary Treatise on. 


By J. 
e 
2 PERRY, se gee of ep to Shad al Impeial Cue af 
Exerciees. Fcap, Svo 4s 64. 


Sound, Elementary Lessons cn. By Dr. 
W.-H. STONE With Iustrations. Foap. Cro ae 
Units and Paysical Constante. 


EVERETT, MA, DCL, FRE FESE, Pro us dh n 
» s College, Second Xdltion. Globe Bro, 


Applied Mechanics; An Ju EIER General 
Introduction to iL, FRB 
H. LEE. F NE D cu tn of 
wich, eis re Ils p = 


1 
e e 


MACMILLAN e 


NATURAL PHILOSOPEg "Acad 


The Kinematics of Mac e 


a Theory of Machines By LEAUXa Tranalajed 

tad Edited by Profemo: A. B. W. KENNEDY. C. With 450 
Illustrations. edmm Bvo. srs. 

The Mechanics of Machinery. A. B. 

VLSEENNEDY, AM Inst.C E, Profesor of and 

Mechanical Techn logy in College, London. Wyth 


nmnmerous e ras. Ód. 
Elementary Écience, Numerical Tables and 


CONSTANTSIN. By SYDNEY LUPTON, M.A, RCS., F.C I. 
Globe Bvo. as. 64. 


Chemical Arithmetic. With taoo Exampfes. 
By the same Author. Second Editon. Globe Bro. ue 


ASTRONOMY. 


see ts 


Popular ACen ror Ex G. B. Airy, 
EC, By F-R.S. late Astronomer-Royal. Wih meee Listino 


Lessonseif, By 
Mow Edition. With numerous 
Fcap 8vo. ss fie on, rs. 64 ) 
The Chemistry of the By J. Norman 
LOCKYER, F.S. Wath Illnsrations, DemyBvo ms è 
Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Ilusiratlons, 


iBr. xe, 


op. 4s 6d. 
Astronomy, Elemen 
; NORMAN LOCKYER, F-R. 


[Science 


CHEMISTRY, , 
Inorganic and Organic Chemistry. A Com- 
E ROSCOE, FRS, and Profese C. SCRPRIL MUER PR. 
numerous Iinstrations. * 


rai R, F.R S. 
yout. L and IL IL—INORGANIC CHEMISTRY. 
VoL L—Tbe Non-Metallic ars. Vol IL Part I.—Metals 


Chenistry. and 
IL, 315 each. Part IIT, 


Chemistry in the Vitoria » 
heres lags Mecsas Fae $vo Victoria University, 


The Elements of Thermal Cher Chemistry. By 
M. M. PATTISON MUIR, M A. P:R-S E, Fellow and Prétlector of 
ville and ‘Cambridge 


Checnistry In Goa ' 
DAVID MUIR WILSON. UR res. earns 


The Study of EN, Sree FE an Introduction 
Or DT IRA. REMSEN, Profæa of Chenistry in tho Johns FHgpkins 


Compounds of Carbon ; or, Organic .Che- 
miny, an Introduction to the S ot By IRA REMSEN, fessor 
of Chamistry m the Jokns Hopkins niverzity. Crown 8vo. ‘6s. 
Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOR, F.R.S. New Editon Wih®nomercus 
Illustrations tro. 6c Problems adapted to the same, 
by Profane THORPE. with Key 8mo. ar. 
Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES. With h Preface by Sir HENRY E. 
ROSCOE, FRS. Edition. numerous Ilustrations 


Fap. Svo. as. 64. 
Questions on Chemistry. A Series of Pro- 
= {ones TEER Te ed Cs arms d — 
rimer o 
ROSCOX, F.RS. mistry. Ga Nem Luis 
With Questions. | 18o. 
Chemical Theory, | Efberimental Pro Proofs o of, 
FOR BEGINNERS. Bp WALLIAM RAMSAY, Ph.D. Fap 
$ ; 
CO., LONDON. . .* . 
è i ' 3 
[4 


( e 


Outlines of. 


New Editon - 
Primers. 


` E. 
April 5 4887? 
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PÉYSIOGRAPHY, AND GEOLOGY. 


$SHEWSIOGRAPEY.' An Introduction to the Study 
of Nature. By ma, bd Cod P HUXLEY, F.R.S. With numer 
« ous Plates. New and Cheaper Edition 


TEXT- BOOK OF GEOLOGY. By Arca. GEIKIE, 


LL.D., F RS., Director-General of logical Survey Grea 
Britain And Director of Peet of Se : 
e London, Professor of ogy and in the 
Urnrernty of &c. With numerous 
EdlWÁon. Fifth Thousand Revised 8vo. abs. 
CLASS-BOOK OF GEOLOGY. By the same 


coven Wath upwards of zoo Now Illustranong, Crown 8yo. ror. 64. 


ICAL GEOGRAPHY, ELEMENTARY 
E ONS IN. Bythe same Ane, With numerous Illustrations 
Fcap. 8vo 45. 6@. (Questions, ir. 64 ) 


PRIMER OF PHYSICAL GEOGRAPHY. 
MI Fe ae With numerous Illustrations. Bt lawn are n 


ri8mo. Is 
OUTLINES OF FIELDe GEOLOGY. By the 
Illustrations. Crown 8yo. 3: 64 


same Autbor. With numerous 


PRIMER OF GEOLOGY. By the same Author. 


e * With pumerous Illustrations New Edition. ens E. 


A TREATISE ON € RE DEPOSITS. DT ARTHUR 
PHILLIPS, F R8., D CE M Inet.C E., Ancien Elève de 
Gold and 


l'Ecole des Eure 
Munt and 


Silver," numerous 


GEOGRAPHY. 


. CLASS-BOOK OF GEOGRAPHY. By C. B. 
M-A., Se Re New Edition, zi Eighteen 
Coloured Fcap. 8 


A SHORT GEQGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREK 


With Maps. Fcap. 8yq. 35 64 
A PRIMER Of GEOGRAPHY. By Sm GrorcE 
Si 


GROVE, D.C.L. With Illustrations, rBmo. r£ ciencs Primers. 
ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. . Trans 
lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo 
s 
HISTORY. 


SHORT HISTORY OF THE ENGLISH. 
rim eileen RICHARD GREEN, MA, LLD., late 


of Jesus Oxford. With Coloured Mapa, 
e i are x 
Ia 


Annals, Crown 8vo. 
ANALYSIS OF ENGLISH HISTORY, based on 


Groen’a Short History of the Raglish People.” By C. W. A. TAIT, 
GENERAL SKETCH. OF EUROPEAN HIS- 


FORY By EDWARD A. FREEMAN, D.CL. New Editon, 
Hers im d onlarged, with ch Chronological "Table, Mape, end. Index. 
1 


HISTORY OF ENGLAND EpitH THOMP- 
SON. No Edition, , revised 


tos NES Eos Coloured Maps. 
OUR* NATIONAL INSTITUTIONS. A Short 


Sketch for School. By ANNA BUCKLAND. 18m0. zr 

THE VICTORIAN HALF - CENTURY. By 
CHARLOTTE M YONGE, Anthor of “The Heir of R e 
*' Cameos from | sh History," '* A History of France,” &c. ith 
now Portrait Queen. peper covers, rs.; cloth 

CAL ‘ECONOMY. 

THE,P CIPLES OF POLITICAL ECONOMY. 
piste Mari Piia erit Mu of Ges s yiri 
of "' The Methods o£ Hthic AL Ne. 1 > 

nes MACMILLAN & 
: e. 
e ee XI NR QE 


A Masai of Metallurgy, ? “The |, 


POLITICAL ECONOMY —continued. 


A MANUAL OF POLITICAL ECONOMY. B 
t Hoa. HENRY RY FAWCETT, ERS. Suth Editio ] 


a chapter on” Soctakam the Natlonalsation gpthe Land,’ 
and an Crown 8vo rss. , 


POLITICAL ECONOMY. By Francis A. WALKER,® 
M.A., Ph. D., Author of ' ‘Money,’ , ‘* Money in its Rebaton to Trade," 
&c. Bro. ros 64. 

A BRIEF TEXT-BOOK OF POLITICAL 
ECON no IAE AUR MA PED Anthos ol of 

POLITICAL ECONOMY FOR E BEGINNERS. By 
Mrs FAWCETT. New Edition. Wh Questions &c. Fcap. 8vo. 


as. 64 = 


THE ECONOMICS OF INDUSTRY. » By Pro- 
fear, A. MARSHALL and MARY P.-MARSHAIS. Fcap. Bvo. 


PRIMER OF POLITICAL ECONOMY. By W. 


STANLER JEVONS, LLD., M.A., F.R.S. New Editon. 18m0. 
[Scfeses Primers. 


MENTAL AND MORAL PHILOSOPHY. 
THE METHOPS* OF ETHICS', Put ie 


HENRY SIDGWI a MA, DE Da res 
Ee Aaka and Mecruour la ruins DA Steg oo 
THE HISTORY OF FTHICS, OUTLINES OF, 


FOR ENGLISH READERS. By HENRY SIDGWICE, MLA, 
LLD, &. Crown8vo y 64. 


THE ELEMENTS OF THE PSYCHOLOGY OF 
COCNTIION,: By the Rev. ROBERT JARDINE, B D., D Se 
General Assembl Calcutta 


of the 
melio stelssd and improved. Crown .6 


STUDIES IN DEDUCTIVE LOGIC. By the He 
W. STANLEY JEVONS, LLD., M.A, F.R.S. Second Edit 


LESSONS IN LOGIC, INDUCTIVE AND DE- 
UCTIVE. W. STANLEY JEVONS, LL D., K.A, PRS. e 
"Now Rdftiop. numerous Illustrations. cap. 8vo. 36d. 
A TEXT-BOOK OF DEDUCTINE LOGIC F@R 
STUDENTS. X. RAY, D Sc. (Lond aud* 


cophy Pronlency Collar CES PEL 


PRIMÉR OF LOGIC. By W. STANLÉY Juvons, 
LLD., M.A, PRS. New Edition x8m0. 14 
[Science Perseers 
CRITIQUE OF PURE REASON. By Imm&NnvuEL 
In commemoration of the Centenary of its first Publication. 
With an Historical 
my vo EJ och, 


EMA M 


MIU a mr Tarough this translation Kant's work has for 
cimi property of the whòla world.” 


AGRICULTUBE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
FRANKLAND, Ph D.® 


Der. 


ELEMENTARY LESSONS IN THE SC 
Or AORICUCTURAL PRACTICE. By Profesor H. T. 
Fcap &vo. 35. 68. 

FIELD AND GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fung. By WORTHINGTON 6&. 

SMILH,F.LS. Fap 8vo 4 


CO., LONDON. 


NCE 
NER. 
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BRAND & a se 


AT SAUCE:- 


A FINE TONTE AND ` 
DIGESTIVE. . * 
e 


An excellent relish for “ < fish, flesh, 
and fowl” 
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E RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


AWARDED GOLD MEDAL LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 
BOTANICAL DIATOMACE® 


EX. ad. 
mounted an oar Side, all é 6 Diatoms from pow) ww à mn - 16 
iem Pixar sopgucly 2 gamed SIS A ( m "i = p s 
, and Acrogen, mounted separately on dile : Groep of Diatoms from es. WE Sus - -.1:16 
- T" ~ x a Diatoms from Holland s sss Saa - ‘6 
ot eai Sede = 6 Arch raa (aaae ei a x TE 
t on one - - - - 2 - en 
ymenuingnd Gills of k Kai = -r1r10|T E rare); MT MN nu : 6 
Yeast Pant (Torula. M pes ioe n» - I0 riceratizr nobile (selected specimen pr Sa - - - r6 
Antheridia and G. of fragilis ~. - pa - —,I o | Triceratiom Wasi (selected ) E tee a6 
us IP DAI IO IO DiS Rae oa rtc me miina Sea o d $ 
- - - bs ype from orent € 6 
. Anatomy gf Laaf, 9 ploce on one ls - o - a 6 Slide of Disi, with Use of Namas, i M31 0 


F of da abor cent Dy secum ILLU ET ane 
" CLASSIFIED LIST of 40,008 frat-class Objects. ILL TED CATALOGUE OF MICROSCOPES. e 
Either of the above sent post free on application to 
W. WATSON & SONS, OPTICIANS TO FER MAYESTY'S GOVERNMENB, © 
‘313 HIGH HOLBORN, LONDON, W.C. 
DR UE 
HARVEY & PEAK, 
[Dy Appointment to the Repel Institution ef Great Dritain,| * 
k a SUCCESSORS TO 


um "t ini peram: 
aw W. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per post Gd. m, 
LEWIS WRIGHT'S 


$ PROJECTION #OLARISCOPE, 
| Showing axes of arp ber on a well illuminated 
. and field. 
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` R. & J. BECK'S a Ae a 


NEW MICROSCOPE, 


“THE STAR" 


PRICES. £ s d 
with 1-in. Object- as 
and i Eye-pece .. 2 2 0 
: i. with rin end dn. 
Object pisses .. 8 8 0. 


















R. &J. BECK, 68 Cornhill, London, E.C. HESS igh 


GOLD MEDAL, OO . 
International Inventions Exhibition, 1885. JOHN BROWNING, 6 STRAND, LONDON» S.C. 
* NEW PATTERN OXY-HYDROGEN JET ] A New ue 
FOR LIME-LIGHT LANTERN, - NEGRETT & L RA'S, 


ENCYCLO PEDIC > CATALOGUE 


STANDARD METEOROLOGICAL, 
"OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS." 


Com; Tables of and Illustrated by 
Containing numerous parative Ne Reference, 





This fet, designed by Larwrs Waigur, Esg., a most power)ni 
I Se d Te topic Dan eae Sep | THIRTEEN HUNDRED ENGRAVINGS. 
rangement, eee t la used, yot the Hight never impinges Royal Svo, Cigth, gilt lettered, Price ss. 6a . 
on mine —————— 
A “cat Axpxxw Prorotx, , is also fitted 1 
those jet, by IRE Ie lighticia te rom ie dcn i ad to NEGRETTI & ZAMBRA. 
“Gap ba meen at work at 3 Yet See OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS , 
Price, workmanship, supplied to A. PRrxaLE, who 
rom : ns. 3 i HOLBORN VI N VIADUCT, EC. 
lira a grand gh, an dom pt re m nas te! jc de Regard 
the ont-off, every time I vast I It better." m 45 CORNHILL, iag REGENT: STREET, LONDON; 
cmap AL toL Wasoter, Esq.) yar 6. and CRYSTAL PALACE, SYDE : 
NEWTON & GO., 3 Elect Street, London, Es @ Telephone No. 6583. Telographic Address: Negrett!, London. * 
e ` * 
. ° 2 1 -è . 
e . bd . 
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e ROYAL INSTITUTION OF GREAT 
. * BRITAIN, 

* ALBEMARLE STREET, PICCA-HLLY, W. 
LECTURE ARRANG AFTER EASTER 1887. 
Lacronr Honor, 3 o'dock =m a 

rromox, Esq, MA., D.Sc, PRS, M Inst.C.E , M RI— 
yon Hicrrlaiy ; on Apnl 29, 26, May 3 10. Half- 


Vicroz murs Haj ERS, RS F RC S— Tine Lectmes on tbe 
Brain and its Rebon m the Mind; cn Toos- 


M Halfa-Gumea. 

e Dewar, MA,F.RS, MRI, Follenn Professor of Chemistry, 
—Seren Lectures on the Chemistry af the Orzan:c World, on Thurs 

April sr, #8, May 5, 12, 


phe AP Bee Culm: 
YON LEWDENFELD, LL, B.E.—Three Lectures on 
Recent Sclentifo ustrala ; on Setu-days, April a3, 30, May 
TOR Ex eels, L 
um W. Haves, MA, r bae gredi s 
llege, London —Four Lectures pn pisa eain ae 
rey of Its Chropleny, fa Mo manis, and eee Sere cs oa 
Characteristic On SRM Jum 4  Halfa-Guines 
Professor of &nci 


on a. H-Denism 
une y, Macsdoum and Greece; Lecture 
OI 20 Sururday, Jums 11, Syria. 


bscription (to Non-Members) t the Courses = the m 
m (i em ) to aD curing Season, Two 


Members may purchase sef wei less thom Throw C 7mgie Lecture Tits, 
Lecture for Half a-Guinea. 

vxxixa Aleras will be rescmed em. Apni 2s. at 8 p m, 
when Sa Faxoraice Anse, CB., will give a D-scowse on The Work of the 
D be grven 


by Prof. w Dr. T. Lauper E BURDON 
SAwDExSON, Mr jax Baxzg, Dr. E E ix, Dr Dav 
GILL, and To these Aoetings Members and ther Friends 

area I 
ersons demrous of becoming M rectested to apoly to the 
ary. When are acion-ted to all the Lec- 


library and Reading- 
Rooms; and their Familes aro admi d to the Lectures at a reduced 

Payment: First Year, Ten Guineas, afte-warus, Five Guineas a 
Year; or a composgon of Sucty Guineas. 


PRELIMINARY SCIENTIFIC EXAMINATION. 


UNIVERSITY ỌF LONDON. 
A Special Course of Lectures and Practical Wore (four 
‘On ” 





uc pr E E 
Summer adapted to the requirements for the 
i o commenoe MAY 5 


Dr. R- VON LENDENFELD, 
niversity College, on '' Parasitic 
aen ee cae iy od irc Mp the requirements of 
Students of Medicine and Zoology. 
I^ C dpi apply to the Sucrerary, Uriversity College, 





Prof. HENRICI, F 


RS. vilf*Delive a 


Course of, Hight Lectures "Om tbe Merboc of with 
Applcatidta go Physical and Prob'ems" go M ys from 
to 6 pm, commencing on MONDAY, Mag 3, ar ths Central 
foegenton of the City and Guilds of London Inu Pme 
ea for 


Karmjcdee ot tbe erential Calculus will not be 
the Ten Shillings. For Syllabus, apply at Central 
Ealnhition Road, S.W. 

° a PHILIP MAGNUS, Tarecz cnd Secretary 


—» 
CITY AND GUILDS OF LONDON 
. INSTITUTE. 
e TECHNOLOGICAL EXAMINATIDNS. 1587. 


EXAMINATIONS is TECHNOLOGY TI taka phen at the different 
Centres throughout th NESDA! Evnning, May 25. 
iip wt y cock and on SA AY it Ay x1, fom: to 7 p m. 
o latest daro for sending In Returns of Can lidctzs who wisk co be 
examined in May next ls DAY, Apnl ro, efter witch dar no appl- 
ed co mna all Teachers, 





minailons will be held In so Subjects. 

taming syllabus of subject and ‘ost year's ocamin- 
ation question, cnn be obtained from the Offices, Mihi on Road, SW, 
ot Gresham Cóflege, E C. 

e PHILIP MAGNUS, D.rec cr ard Secretary 


ICAL FIELD-CLA3S.—Summer 





GEOL 
.—For PE Code Cou D rected by Prof. H 
G. aY s College. Comnenig at eod of thu 
month, —F or further apply to W W R. MAY, z6 Dechuns 
Rodfi, Stoke Newington, N. 













LIVING SPECIMENS FOR THE MICROSCOPE. - 


GOLD MEDAL awarded at tha FISHERIES EXHIBITIONto * 

THOMAS BOLTON, s; NEWHALL STREET BIRMINGHAM, 
. 

with 


Fry, Lophnpos crystallinus, Philodia ecole, bled qe rin gos 

cerus Eachbornh, emera Larva, ganr globator ydra, 
Vorticella, Cray. and other Specimers for DT and P 
Biological La. 


Woekly Announcements vil be made inthis place of Organigms T. Bs 


la supplying. 


Specimen Tube, One Shilling, post free. 


Tweniy-iix Tubes in Seid Sir Months for Subscription af £1 15, 
ill d Tubes for ros. 6d + 


Portfolio 4 Dzavinga Eleven | Parts, is. each. E 


"BROWN CEMENT”. 


The name of this Cement, admitted to be tho leet for }ficroscopiea] 
Work. bas been registered, and is now labelled ın White epon a 


Se eee pns en 








Post freo 
E WARD, 249 Orford Street, Manchest, le: 


CURRICULUM OF THE M.D. DEGREE, 
LONDON. 
Students who havo Matrica ated end are mtending to entemor Who hav 


already enteced at any cne of tte London Medical Schools MINARE 
Medical Pordon of their Scudi can prepare for the PRELIMTI 
at Univernty Col 


SCIENTIFIC EXAMINATION ge dem 

LL.D, F.R.S., Prof. Carey Foer, F.R S, Prof. “olive, 
Li RS Prof Lankester, LL.D , F.R.S 
Feo Sh prd complete Courre of Study required, including Lectures and 


Laboratory Work, 35 Guineas, 
For particailars ia rae to the Smcesrary, University College, Gower 





UNIVERSITY COLLBGE, LONDON. 
ADVANCED INORGANIC CHgAUISTRY. 


ORC S, RIDEAL will ghe a Caure of Thirty Lectures on Mondayy 
For god ieee Fridays, 4-4 pei Lac, The Course 

A fitted for identa reamog i E Garam dice bei of 
London July Examinaticns, Recent Progress in and 


Pbywcal 
the Rarer Elemerts form part of the Courses. Feo, £2 es. 
J. AL HORSBURGH, A.A., Secretary. 


LIVERPOOL SCHOOL BOARD. 


The School Board will shortly ree m an ASSISTANT 
SCIENCE DEMONSTRATOR tn connarion with Instruction in 
Mechamics and Domestic Economy (New Code, Fourth Schedule) given mp 


the Stucy 





One with some Ga in behna larga ee oe el 
and some practical of Elementary Physics and Chemistry, will 
be 


erred. 
lary, 5100 (he it year, r caio yours fue with perge 
annual payment from £ xpphcant Scnce Art 
pre ue and Unvenity p A UE TU 


pplicatcns, stating age, quihncarioes, and experience, and istiosing 
CE. ef Testimonials, tà De seat not later than Apel 96, addrossed to 


EDWARD M. HANCE, Clerk to the Board. 
Mumcipal Offices, April 7, 1687. — 
LONDON HOSPITAL AND MEDICAL 
COLLEGE, e 
MILE-END, E. 


The SUMMER SESSION uill commence on DONDAN May. 
The New Colege Buildings sro now complete, and and afford more 


double the former accommodation. 
i Mir acomodan i. dar the new regulations of the 
, it is exceedingly advantageous to enter for 
tudenta now entering ere also eligible for the 
Entrance Scholarships in September. 
“lie Hospital containa nearly Eoo beds, and is the largest General Hospital 


ital Practice, go guineas in one sum, óc 
Resdentgnd othaz Ll ospital Appoint- 


Students, 
Specia} entree may be mado Tor Mega and Surgical Prace, alo for the 
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stria, 1887] : 
—e v. 
. ` e sale bp Auction. 


e SALE OF A NATURAL HISTORY COLLECTION IN 
COPENHAGEN. 


NETDA APRIL 20, 1887, at 
will be Sold the Netural His- 


ONe WE 
Sam. 


Skins of Mammals and Birds from 
New Hand, Bamon fend Java, 8, and a valuable Collection of 


5 p.f at Brodgado No. a4. 
Catalogues may be had from Advocat KLUBLEN, Bredgade No. 43, to 
whom pagment is to be made. 
Soe ie iere cM Rp 


—— 








ST. GEORGE'S HOSPITAL 
MEDICAL SCHOOL. 
* DE PARK CORNER, S.W. 
R SESSION will commence on MONDAY, prin 
or Perpetual Students fe {ras on entrance, or £130 paid by 
over three years 
etal frons dies Race in the case a elites 
under Instroction in Chemistry 
Materia Medica 
e soon pad thiid a ai ad ae pymp tlon mad AS 


ips, Clerkship® and all tbe Honse Appointments aro awarded 
without extra Fesa, and the latter on result of competition 


The W. Brown £r ténabie fht two Tens and tie £46 
Pee resin a d aro open to all 

The foll Entrance are o Pub: 
LOU E aod Students entering in the Summer Session are eligible to 


"CA Sii ig (he Set ya Sens of Medical Men who have 


ad Im m Seien akg 9 


and Blewtntery P Takif a pon t all Students commencing 


A Scholarshrp, valle ge one ge Ay eal Erie 
during the current Pia ha 
s ned 


n iique At to all Students who have entered the 
current year mo been previously signed up for, or 
.B. Cambaidge sod M B. Sabjpects, dmatomy 


ars now Anithed, and have born 
ef Dr Deléptne: 

and foller details may be obtained by application to 

WILLIAM WADHAM, M.D. Dean. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, SE 
The SUMMER SESSION wil commence on Ma 
dence: Hoboken Scholar- 


in the summer are eligible to compete for the 
r25 Guineas and £60, awarded in October. 
are numerous and end all Appointments are 
to extra charge. 
lr "exi for the Examinations of the Uni of London are held 
the year. A Register of A and of Private 
Fi rece Students to rosids is tn the Secretary's O "ica. 
can be obtained from the Medical Secretary, 
Mr. G. RoD E 


W M. ORD, Dean. 


ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 


Assoc. R. 8. MineseLond., M.A. Oxon., L.S.A. Lond., &o., 
Successor to the late R. TALLING, 


180 BROMPTON AD, Plone”: S.W. 


Dor Naked porte te also a E series of foreign 
VETE US demain 


NATURE . 








EAST GRINSTEAD COLLEGIATE‘ 
SCHOOL, A 
MAYPOLE ROAD, SUSSEX. * 
The object of the School is to a Sound 
Bey Ee ae erena af Tora intended for 
ee ieel Pen ead ts Ret oe Ol age There is a 
boys for the wótk 





AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


chui va ieu 
SIEGEN ted ; Meer 
derelop gon 
"The strictest 





MINERALOGY AND | GEOLOGY, 


CHOICE SPECIMENS wor AMIUSEUNS PRIVATE COL- 
LECTORS ;: BERYLS, TOPAZES, RUTILES oY ATRIX, CELES- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. ° 

Very Fiwr POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

Nrw Series OF ROCKS. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON AFPLICATION. 


SAMUEHL HENSON, . 
277 STRAND, LONDON, 
Opposite Norfolk Street. ` 


COLLEC- 


—9 





e . °? NATURALISTS’ 
e GLASS.CAPPED BOXES. 


Museums d Pate Collector suyplind with Round and Rectangular 
dm oak A pend Bac Ladi yas for O 
o ne . 
ud cep Cham rd, Tao Slice 


THOMAS D. RUSSELL, 


PRIZE MADALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C 
. 








SIX PRIZE MEDALS E 
AWARDED FOR GEOLOGICAL COLLECTIONS.  ' 


Geological Collection especial forTeaching assuppliedto Scienco 
and Art Department, by all aca Teachers m 
Great Britain, ko 
Now and Rare Minerals constantly arriving from all parts for selection or 
: Single Specimens. 
ROCK SECTIONS AND ROCK SPECIMENS: 
The Largest Variety in England. 
Mew Cataloguasand Lists on application to— s a 


JAMBB8 R. GREGORY, * 
88 CHARLOTTE STREET, FITZROY SQUARE, LQNDON. 
Established sy Years In London. œ 








BOOKS (Secondhand)? Miscellaf€ðus, Re- 


aan M E ERP A and Foreign Bookseller, 319 : 
Goewell London, E.C. fee on receipt of two stamps 
Libraries, Old Books, and 
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Pogsessing eil the Properties of the Finest Árrow*oot, 


e 
e 


BROWN & POLSON'S CORN FLOUR: 


13 A WORLD-WIDE NECESSARY 
age THE NURSERY, THE SICK-ROOM, AND THE FAMILY TAB 


LE. , 





30N, 


PERKEN, 
LEJEUNE 'A 


—e ——— 


AND RAY MENT 
ND PERKEN, 


KAJUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDz8, AND ACCESSORIES. 








No Boiler. 
No Explosion. 
No Danger. * 


No Nuisance. 





ri HATTON GARDEN, LONDON, FAC 





It tod uh no 
e 
Skilled Labour, 


7" Z6! Bmall Cost to Work. 





Now Ready, Ti^ Edition, Bc 1178 Enger, Crown 8y0, 155 
A MANUAI*O OTANY, including the 


8tractare, Classification, Uses, zs? Frnctionsof Plants. By 
ROBERT BENTLEY, of Bony i Ehg's College, London, 
and to the Pharmac@utice? Society. 


London: J. k A. CHURCHILL P1: New Enciington Street. 


FOWNES-WATTS' CEEAIBTa2Y. 
PHYSICAL AND INORGANIC CHEM- 
ISTRY. B HENRY WATTS, BA, P E3, Anthor of A Dic- 
teoary of Charity.” ae With dris “a 
CHEMISTRY cree On COMPOUNDS; 


or, ORGANIC CHEMISTRY. HENRY VATIS, BA, FRS. 

Bdited WILLIAR A TILDEN, DS, ERS Professor of 

Chemistry in the Mason College, ¿cmd Edition, With 
Crown 8vo, 10s 


? +4 two volumes are based on the well-known Manual of the late 
Prof Fownes and form tbe Thirteenth Edinan of but work. 


9 London. J. & A. CHURCHILL, 11 New Bocimgton Street. 





Now Bro, 6s 


ELEMENTARY PRACTICAL BJOLOGY 


—VEGETABIÉE. By THOMAS W. SHORE YD, BSc à 
on Aasocy ks Si Berio’ | dain 


Lemdon: J. & A. CHURCHILL, 11 New Banington Street. 


Jug Published, post free for Tro Soomps. 
NATURAL HISTORY afü SCIENTIFIC 
BOOK CIRCULAR, No. 8. Containing reicable and important 
Works in ?; Practical and 


M: Ped € N mier EE 
oon— a 


sere Tha WESLEY E SON, ii Tie SUE Sind cra bu 


Fan ee 
NEW FORM OF HELIOSTAT 
"With specially strong and steady Clock-movement, 4 inches aperture. 
Price from £10 ros. od. t £20. 
SPECTROSCOPZzZS 


For THX OBSERVATORY OR LABOEATORY, 
Fox SOLAR, STELLAR, METEOR, RAINBAND, OR CHEMICAL 
` ` RESEARCHES. 


Of every Sine and DescriBiim-. 
un either ordinary, simple and compound 
deviation, or direct 
of tho highost efficteacy and 
iT ADAM HILGER, 
Astronomical and Optical Instrnment Maker, 
204 STAxmorz lrxzxT, HAMPSTEAD ROLD, N.W. 
Se a 








' 
SS? 


Crown So, 3s Ga, 


NOTES OF A NATURALIST 


SOUTH AMERICA. 


BY . 
JOHN BALL, F.RS. * 
London: KEGAN PAUL, TRENCH, & CO. 


JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinstype Process from a large Drawing by T. R. 
Mexior, Esq} Itis mounted on card rs X 19 inches, and has every pro- 
minent faature of tho Mo2n’s surface dolineated, and an explana- 
tory letterpress is pasted at tbe back of the card, 


INYALUABLE TO ÀÁSCROXOMERE. 


Price 35. Ôd. Pat Free 3s. Bd. 


HORNE, THORNTHWV/AITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416 STRAND, W.C, 

AND 
E. G. WOOD, 
CHEAPSIDE, 


74 E.C. 
° 





e 
Catalogue of Astronomical Telescopes, &°c., Post Free. 








Mathematica! Instrument Marsfacturer to ELM. Govemment, Counci] of 
India, Sclence and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Instruments 
ot Every Desc-iptigs, 
Of the Highoat Quality and Finish, «= tho mort Moderate Pricer. 
Tiustrated Proce Lest Post Free, 
Great Exhibition of 1860 for 
and the only 
e Tnd 1885 for Mathe- 
Silver Medal, Axhibition, 1886, 
Address : COR RAT TURNSTILE *HDLAORN, LONDON, W.C. 


Little Attention,., 


3 . 
April M, 1887] Í NATURE 800 C idi 
—e e. ———————————. 
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SECOND EDITION, 


s ë d. 
° Nearly: aie uv rS Ae hue Ea 28 o QRIFFIN'"S 
. ON RM "PA 14. : 
To iba Unite] Sek the Continent, &c. : EE CHEMICAL HANDICRAFT. 
po Ho clei ae PRICE 41 pd. POST FREE. , 
Haleyearly S o S II IIILIIN I5 6 A OATALOGUE OF CHEMICAL’ APPAR ATUS; 
Quarterly .e IPTE o 
To Indi, China, and Japan: hen e Wha EU ILLUSTRATED, CLASSIFIED, DESC I PTIVE 
sod Demy vo, 480 pp., IIlnstrated with 1600 Woodcuts. A 
Eid CU A D UM UC. 34 5 Most Complets and Cheapest List of Apparatus. 
. Quarterly AD a AU EM ie a 6 JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 


LONDON, W.C. 
y= 
TO SCIENCE CLASSBS AND SCHOOLS. 


CHARGES FOR ADVERTISEMENTS. 
3 Thace Lines in Column 2s, 64. 9#: per Line efter. 


—8 





d. 
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* THURSDAY, APRIL 14. 
Sirma Socrery, at 8 
a IRIDAY, A Arx 15. 

INSTITUTION oF CrviL QIWEERS, at ‘Experiments on Iron and 
Steel, In Tension, Torsion, and Stress : BF. Hayward and John Platt. 
P. Musou, at 8—General History, Principles, and Methods of 

rum dm Dr. Alfred Hill 


South (px ees 
PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


I5 EREMLIN b DVE, TWE BROOK, LIVERPOOL. 
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Hxoellent Oopios of the actual, natural Handwriting, also 
of Drawings, Music, en of elabovhte Sketches, Pro- 
grammes, Plans (up to Doubls-Elephant sire), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


MONDAY, ArRIL 18. 
Victoria ÍIxsTITUTE, at &—Practical Optimism : Canon Saumarex Smith 
LU SDAY, Arr 19. 





ZOOLOGICAL SOCIETY, at 8 
SocuTY or at b--gouth Africa: Major-General Sir Charles 
Warren, G C MG. 
INSTITUTION Or CIVIL at 8 —Wator-Supply from Wells, in 
the. London Pann; ar one y (Hera) f Talents, and at Gontbamp- 
* Mesas Grover, Ink, used with ordinary pen and paper. Auto-Clrcularsresembil 
STATISTICAL at 
korar Des « a 154 id. Dr Joba H ERS eine Used at tha Houa of Lorde &c. 
ARKES USEUM, at 8.— casurement o Space, H AUTOCOPYIST CO. 
, RE, C B., F.R.S , 
c Cape, Dongias Galeon 2: S ades of the Blood : Dr. E. ys London Wall, London, and 52 Princess Streat, Manchester. « 
Symes 
RovaL Merosbold. OER M Ace Storia and Low Barometer HOW & COS 
of December $and o 7686: Charles Harding. Report of the Wind Force Geologioa) Transparenolos for the Lantbrn 
as E eon Application. 
W. De Mer de denm Freue Regering WALKER’ B EDS BALANCE FOR ROCKS o 
@.ccorry or Arts, at 8.—Electric Locomotion: A D MINERALS. 
GuxsuAM at 6.—The of the Blood: Dr E. Symes EE POCKET MI MICROSCOPE LAUP, Vs. 6d. 
Thompson. of Oo Granites, 
THURSDAY, ArmL a1. Syonites, Dioritos, 
Rorar Somit; A at 4 30 Andosites, dore ie. gor cilten, e Matec Duct Lime- 


at8,.—Nature and Causes of Variation in Plants and 
Wo OS Geddes. 
RoraAL Ieprrgmos, at s— The Chelsey of iis Onl: Wo: Prof. 
GxaxsuAx Corixox, at 6—The Blood in Health and Disease: Dr. E. 


Symes 
FRIDAY, Arri ss. 


stones, kc , price 15. Gd. each. 
JAMES HOW & CQ, 73 FAxanupox Sg xxÜr, Loxpox. 
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pure soluble COCO A 
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"the end. 









RofaL Inerrroriom, at 9— The Work of the Imperial Institute ` Sir 
Frederick Abel, C.B , F.R.8. 
Parcs seats MIEDON at ' 8 CWater-Supply, Drnkig-Water, Pollution of 


Parker. 
sce dd DT ronis Parkt The Blood in Relation to the Treatment of 
Disease : Dr. E. Symes Thompson. 
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‘ATURAL PHILOSOPHY. 


A Té ook of the Principles of Physics. 

FRED DANIELL, M.A, LL.B, D.Sc, F RS E., late Loc- 

Phymcs in the School of Medeae. Edatugt. Waith Mastra- 

Edinon. Revised aod E larçed. 3[edium 8vo. ars 

E o Practical Physica, Lessons in. 

By Professor BALFOUR STEWART. F3 S, snd W. W. HAL- 
DANE GEE, B St Crown 

PANE ONHRAL PHYSICAL PROCESSES ór. , 

Part IL—ELECTRICITY AND MAGNETISM. em ready. 

Part III —OPTICS, HEAT, AND sous In preparation. 

A Schopl Course of Practical Physics By 


By ^1 ro- 


ith numer- 


same Authors. 
Mas I. 1 -ELECTRICITY AND MAGNEITIS“4. 
Physics, Elementary Lessone in. 
fesso? BALFOUR STEWART, F R.S. New zdition. 
ous Ilustmatons Fcap. vo 4s. Cd. uest-ons on, as) 
Primer éf Physics. By th: seme Author. 
wie numerous Illqstrations. "mr E-dition, "Hm  Quostons 18mo, 


Seuncs P; 

On i Light. Being the "Burnett Lec 
fivered m Aberdeen in 1883-1883. By GEORGE GABR 
M.A, P.R.S., &c., Fellow of Pembroke Cciege, and 
fesso: of Mathematié m the University of Carindge. 
Ox tax Natoer OF LrGHT.— Come, x 

Means oF InvxsfigATIOM. Crown Bro dfi cach 
THIRD COURS§. Ox Tur BewericaL or Lart. 

Un» the press. 
Lectfres delivered in 


res, de- 
L STOKES, 


Spectrum Analysis, 


868 before the 3 Lo2icn By So HENRY E. 
ROSCOE, LL.D., "s eee, prd in the Lh CoL 
Victoria. Ui Fomta revised and 


Plates. Medium vo. as 
Mechanical Minis of Heat. B; R. Clausius. 
Translated by WALTER R. BROWNE, ALA , late Fellow of Trinity 


ee a 

Heat. . G. Bait, M.A., DER R.S.E., for- 
merly rales S Peter’s Co 
Univetaity of 
Light: A ‘Course of ELM Pimentel Optics, 
CHIEFLY WITH THE LANTERN. Jy LEWIS WRIGHT. 
With soc Engariga ad Colours miare Corn Evo. ys 64. 
Natural osophy for Begitnera: By I. 
eIODHUNTER, nd F.RS. F Bvo Paz L—The Properties 
e of Sohd and Fluid Bodies With Mastratioa:, gr. 6d Part II — 

Sound, Light, and Heat. 3r. 
.Electrostatics and Magnetism, Reprints of 
om By Sir WILLIAM THOMSON, D.CL, LL Ð., F.R.S. 
F RSE , Felow of St Peters Canzrige'nd Professor of 
Editon 


Negl Philosophy in the University of Glog 


Electsicity and Magnetism. By Professor 
SILVANUS THOMPSON With numerous lllusratom* Fcap. 


Bro. , 4 6m 1 
Electricity afd Magnetis#h, Atsolute Mea- 
SUREMENTS IN By Proamo: ANDR=W GRAY, MA, 


e@F.RSE. Pott 8vo 6«. 4 
Arithmetic. By R. E. Day, 


Electrjc Light 
M.A Pott 8vo. ss 

Heat and Electricity, A'Collection of Ex- 
AMPLESON By H H TURNER, B A. Fell» cf Trinity College, 


Cambridge. 8vo ar 64. 
Steam, An Elementary Treatis= on. By J. 


PERRY, CE "Hy s of Dn ues sea hee ek 
Engineering, Yodo 


bor zal Exxmples, anda 


Execusew Fcap. Svo. 

Sound, Elementary Lessons on. By Dr. 
W H.STONE. With Illustrations Fap. Sco gs 64. 

Units and P hysical Constents. By D. 


EVERETT, MA, CL, FRS, F.R&E, Lrofesor of (atural 
osophy College, Belfast. Second Lion. 


Pil - Queen's College, Globe Bro. 


Applied Mechanics: An Elemen-ary ene . 


Introduotidh to the of Structures and Blachines AMES 


NATORAL a Sosy 
The Kinematics of Machiner&. Outlints,ot 


a Theory of Machines B PON E REULEAUX, 
Sac Edited by Profewor . SENNHDY, CET ith 4g 
Ilicstrations Tsdinm 6vo. ais. 

The Mechanics of Machinery. By A. B: 
W KENNEDY, Ai InstC E. Professor of 
Mechamcal Techn’ London. wit 


Jogy in Du MEE S 
Elementary Science, Numerical Tables ard 
CONSTANTS INQ Dy SYDNEY LUPTON, M A., F.C Sẹ F.C.L 


Glob= 8v0. s: 6a, 
Chemical Arithmetic. With 1200 Rxamples. 


By -he sams Author. Second Edrion. Globe Bro. 4s 64. 
e 


ASTRONOMY. 


Svo. 18s. 


Popular Astronomy. y Sir G. D. Airy, 
KCB, F.R.S. late Astronomer-Poyal With numerous Illustrations 


2i 


Fcap Bro 4s ‘bd 
Astronomy, Elementary Lessons in, 


[or ORMAN LOCKYER, F.R S. Now Editon wi hm 
tions. Fcap 3vo ss 6d. on, ts. Ga.) 


The Chemistry of the Sun. By J. Norman 
LOCKYER, F RS, With Ilbustretions. Bay he 
Primer of Astronomy. By "Norman 


LOCEYER, FRS With numerous uy ud New Edition. 
r8mo. rs. [Scdence Primers. 


CHEMISTRY, 
Inorganic and Organic Chemistry. A Com- 


€ Treatise on Inorganic and Orzanic TT Sir HENRY 

E SOSCOE, T F.R.S, eni Profesax C. SCHO MMER, FRS 
With numerous Illustrations Mediim va. 

Vols I. and ILCINORGANIC CHHMISTRY: 

VoL I.—Tho Non-Metallic E. au. Vol Part I.—Metal, 

ras. Vol II. PatIL—Aletals 18s 

Vol IIT ORGANIC CHEMISTRY. Tue Farta 

The Hydrocarbons and thelr Derrvatives, or 


Chem stry. ith atcsona rris Medium 8yo. Parts 

IL, s-: each Part IIL, 18s. 

Elements of Chemical Physics. any a 
P:.CCO Errina trobe: f Chemistry and Mineralogy in 
en Unie, F 7 Royal8vo. ars 

A Manual of the C Chemistry. of the Carbom 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 
d F.R.S., E WEN a een M n 

, Blanchester. Wh Illustrations. 8yo 

The "Elements of Thermal Chemistry. By 

N. M. PATTISON MUIR, M A. E.R3.E , Fellow and Proslector of 


us Cambndge Assiated 
DAVID ROIR WILSON. p ar d : i 
The Study of Chemistry, an Introduction 
TO. 3y IRA REMSEN, Professor >f Chemistry in the Johns Hopkins 
Univernty. wn$vo. 65 64 
Compounds of Carbon; or, Organic Che- 
alty. an Introduction to the Study cf By IRAREMSEN, Professor 
BE Ckccdetrr i che Johma Hopkins rlversity. Crown wp. 65 
Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOE, P New Edition. With numerous 


Illustrations 6d Problems adapted tothe same, 
by Protas THORPE With Key. r8mo sr. 


Owens College Junior Course of* Practical 
CHEMISTRY, By F JONES Vuh Preface by Su HENRY E, 
Edition. With numerous Illustrations 

Fzap 8vo. as. 64 


Questions on COUCHE A Series of Pro- 
blems and Exercises end re Chemistry. By F 


JONES, F.R SE tes cap. 80, 34, 
Primer of Chemistry. Sir Henry E. 
New Edition 


ROSCOE, im Win numerocs 
With Questi. e 


18mo ^x [Science 
* ener NevelAschieten Ammon Menke af he vac of tha Chemical "Theory, E rimental Proofs of, 
Gr Sgen, Eofor Applied AMechanlz, zn the Royal Naval FORSEEGINNZRS. By W IAM RAMSAY, Ph.D. Fcap 
College, Medium Svo, 18 Bvo ar. Gd. - . 
e. . 
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". s BIOLOGY. 
A JEXTBOOROF PHYSIOLOGY. By MICHAEL 
STER, mvrersity 


M.D. RS , Professor of Physiology in the U: 
: Fourth Edition. revised. 8vo. ars 
E TARY PRACTICAL PHYSIOLOGY, A 
E LANGERY MICHAEL FOSTER, M.D., Sec, RS., 
fay ea. NA GLEY, M.A., F.A 8, Fale of Tony College, 

Cambridge. Crown 8vo. 7s. 64. 
cU. OF poco. By MICHAEL 
ALD., Seo. R8., &e With n Tinstrations. 1@mo. 
[Sckence Primeri. 


IO LOGY EL ELEMENTARY LESSONS- IN. 
Join. 4. 
ELEMENTS OF THE COMPARATIVE ANA- 


A TREATISE ON COMPARATIVE EMBRYO- 
F. M. BALFOUR, MA, F.R.S., Fellow and Lecturer of 


* 
e LOGY. 
Tanky as Illustrations. 
from the First Edition. In s vols. Svo. 


reprinted 
Vol I. 18x Vol IL ars. 


PR ret ua EMBRYOLOGY. By Prof. MICHAEL 
ER, MA., a ER S, and tha lato F. M. BALFOUR, FRE 


rl Rakim, seis ei W.th Illustrations, Crown 8vo. ros 


ELEMENTS OF COMPARATIVE ANATOMY. 
Profesor iu dee eons ar rote. T HAY LAN- 
BAe Preface by Protem: Y LAN- 
,F.R-8. Yuth numerous Ihistrations. Bvo. 
ANATOMY, LESSONS IN ELEMENTARY. By 
5T: GEORGE lI SEED Ros With numarous Illustrations. 
cap. Svo 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OY THE ANIMAL BODY. ODY. Tnduding an an Account 
of Changes in D nr GAMGEE, 
M.D., F.R.8., Professor of m the V. University, the 
Owens College, Manchester. a vols. Svo. With Illustrationa. Vol. 

L 185. [Vo II. fn the press, 


A COURSE. OF PRACTICAL INSTRUCTION 
€ IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX. 


LEY, F.R.S., assisted TIN, M.B., D.Sa New 
Edition, revised Crown 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By HENRY TLOVE R 


WILLIAM 
., F.R.S, Director of the Natural 
Professor 


of 8 E ARI 
College i-o urgeons Tum Wi 
of Haws Gapow, Ph.D , M.A, Lecturer on 
artebrates 


Mer Uie. of of Camb. Cr. Cen Gh sen ns Qi 


AN ATERS OF PRACTICAL PEMENTO RY 
BIO 


We Taonia Hemy Hoxrzr, F 
A CO RSE OF INSTRUCTION IN ZOOTOMY 
CEPR, RAT BERRY eng Pas Joy 


THE E FERIT ISATION “OF FL FLOWERS. By Pro- 
i fanor HE » RMANN MÜLLER. Translated m and Edited by D'ARCY 
Danica Wah "Peace CHA xS DARWIN, Fi! F RS. 


numerous 


STRYCTURAL BOTANY, OR  ORGANO- 
GRAPHY ON THE BASISPOF MORPHOLOGY. To which are 


M adl Tone Ec" dy Pris ABA GRAY, TER. prepa 


BIOLOGY—catinned. , ; 
PRACTICAL INSTRUCTION IN BOTANY, A 


COURSE OF. By F. O. BOWER, MA, F.L.& 

Botany in tha U Glasgow, and SYDNEY JË VINES, 
M.A., Dc. F.R.S., Falkw and i Gn 
beidge. T. TursxrTOX Drm, ; CMG., 


a Preface by 
p rise ‘Director of the 


L—PHANÉRO CARE PIRRIDOPSYTA "Crown svo. & " 


deacons IN ELEMENTARY BOTANY. By 
Profesor OLIVER, F.R.S. New Edition. TONER ea 
tions. Fcap. Bro. 45. 64, 


PRIMER OF BOTANY." .By Sir J. D. EOUES; 
KCS1,CB, AD FRS, DCL; With oumerons Illus 
New Edition. 1 [Sctemce Primers. 


THE STUDENT'S FLORA OF THE BRMTISH ° 
ISLANDS. Sir J. D. Bo K.C.S.L, CB eM-D., F.R.8.. 
D.C.L. Third tlon, revised. Globe &vo. rot. 6a." 


FIRST BOOK OF INDIAN ®*BOTANY. By 
DARE F.R S., ko, Professor of Botany in University 
Boodon, kc. With lünaranons Extra 


Extra fcap. Svo. Ge. 6a. 
A DICTIONARY OF ECONQMIC PLANTS. 
Their History, Products, and Uses. By JO 


N SMITE, A.L.8., &c. 

DOMESTIC BOTANY : ^ An Exfosition of the 
Cri Meere Med Der d JON fui 
ALS, nd Nice NIS ras, 64. 

EUROPEAN v DUPTEÉELIBS 2 HANDBOOK 
OF. By W.F. DE VISMES S RAN Wi kL.R.IA., Member of 
the Entomological Society of Copper Plato Ilustra- 
ton& Crown Bro. Ios. 64. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIXS AND PRINCIPAL SYNONYMS. 
+ Reprinted from the Handbeek of European Butterflies. Crown rro. 18. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Stu hs e 
ot Manand ITEM Pra: B. TYLOR, D.CL, F.R.S. 
numerous I Crown vo. ys. 64. 

eo 


. .** MEDICINE. 


A TEXT-BOOK OF PHARMACOLO vw THERA- 
UDER BRUN: 


to the New 


Bro. ars 


TABLES OF MATERIA MEDICA: & Cdmipásidh 
tothe Materia Modica Museum. By the seme Anthor. With Illntra- 
tions. New Edition Enlarged. Bro. ros. 6s. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 


romsiated and Edited for English 
füstze à ER MA, Me B.Sc, FRCP, F 
ed Pipu D isi 
Hospital, znd Kader: edicine in University. With numerous 
liluztratjong Medium ro. 
Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


ras. 6s. 
Part IL. SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
Ju VIL. Second Editon, 64. Sections IX XIL rar. e 


mas. oe 
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HARVEY & PEAKE, 
[By Appoentmen: to che Reyal Institution of Great Britain, | 
SUCCESSORS TO © e 


W. LADD & CO; a 


BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT'S” 


PROJECTION POLARISCOPE 


Li Showing axes of pris &c., on a well illumipated 
Ti and fat field. 


INVENTIONS TES MEDZL AWA» DED. BEST BLACK INK KNOWN. 


DENT’S NEW ILLUSTRATED 


“CATALOGUE of HIGH-CLASS DRAPER'S INK (RICHROIC). 
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REDUCED PRICS, sent post| writing bececios x pleasure when this Ink ls used It has been adopted by 


free on application to E. DENT ye peidpal Banka, Public fca and Xaiwa — tire hort 
et NS Sand Co, Makers to the Queen, | Te writes almos: fall Black. Yi caslly frons 
6I STRAND, LONDON, W.C., | Doas no: corrode Steel prd mar bo applied at the 


or.4 ROYAL EXCHANGE. Id cleanly to use, and not liable to Blot. moment 
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" . E The following is a list of the Portraits that have hine in the above Series, e 
á MICHAEL FARADAY, . TE JOSEPH DALTON HOOKER. 
THOMAS HENRY HUXLEY HARVEY. e " 
g .CHARLES DARWIN, SIR GEORGE B. AIRY. 
° OHN TYNDALL, LOUIS R. AGASSIZ. 
EORGE GABRIEL STOKES TRAN BAPTISTE ANDRÉ DUMAS. bad 
e SIR CHARLES LYELL. SIR. RICHARD OWEN. . 
SIR CHARLES WHEATSTONE i AMES CLERK 
SIR THOMSON, [AMES PRESCOTT JOULE. 
ROBERT WILHELM BUNS IAM SPOTTISWOODE, 
ADOLF ERIK NORDENSKJÖLD. ARTHUR CAYLEY. 
e SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 
* HERMANN L, F. HELMHOLTZ. JOHN COUCH ADAMS. 


Proof. impressions of these, printed on Indsa paper, may be had from the Publishers,’ pria ss. each, or 
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ou -- + THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE f° E 

° Cheques and Money Orders payable to MACMILLAN & a 

OFFICE OF 2NATURE, 29, BEDFORD STREET, STRAND. * œ 


Printed by RicmAzD CLAY awp Sows, at 5$ Sreac Street een Victoria Street, in the City of on, sia nines by 
MAcwILLAX anD Co., DELI p Baleet Bre Coret: wINUESDA ART: 
. . . m . e. 


. è e é í J 





. * *A WEEKLY ILLUSTRATED JOURNAL OF SCIBNCE 


b me ) ** To the solid ground i EPA 
Oy Nature trusts the mind which builds Jor aye.’ — WORDSWORTH ? 
































""No. giz, Vor. 35] . THURSDAY, APRIL 21, 1, 1887 [PRICE SIXPENCE _ 
asa Newspaper at the General Post Office] 7 = „TAIP Rights are Reserved 
eS *. R. & J. BECK'S BROWNING: = 


1 


NEW MICROSCOPE, .-.* 
“THE STAR.” 


PRICES, Lead 


Sfind, with r-i Object- 
glass and x Eyepiece 2230 


| Stand, with rim. and jin. 
Qpject glasses .. 


Puicult 











e. ~ 830 
Stand, with 1 Eye-plece, j-in. 
MÀ tire dene : 
Cac. È r 0 li : 
Full D  Pasephiel sent on Dart i tfi ipte aid quon with nck tin and 
- [pplication to power, r-ingh,- and dinch ,-edyusting shdeholder to revol 
R &J. BECK, 68 Cornhill, London, E.G, | * a Ce 
"GOLD MEDA OO 
International Inventions Exhibition, 1885. JOHN BROWNING, s STRAND, LONDON, W.C. 
THE JOURNAL IAL OF PHYSIOLOQY. i RT T 
NEGRETTI & ZAMBRA’S’ . 
the Co-operation in of Prof W. RUTHERFORD, 
Pw v derum EEO PEE ENCYCLOP/DIC CATALOGUE 
e WOO Dot H. NEWELL MARTIN, F.R.S., of 
Wr MICHAEL FOSTER, M.D., P.R.S. STANDARD METEOROLOGICAL, 


STISMOGRAPHS OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, =, 
Fromethe Designs of Prof. J. A. EWING. ® 
A fullptlturivated Descraption wil je. sent on application. SURVEYING INSTRUMENTS. 
ed ae ara Containing mumerons Comparative Tables of Reference, and Illustrated by 


A DESCRIPTIVE LIST ^ í THIRTEEN HUNDRED ENGRAVINGS, ° 


Royal 8vo, Cloth, gilt lettered, Price 5s. 64. 
ANTHROPOMETRIC - ee " NEGRETTI & ZAMBRA, . 


PHYSICAL CS OF THE HUMAN BO OPTICIANS AND SCIENTIFIC jNSTRUMENT MAxxas 


Designed under the direction of Mr. WAKGS GAINS. TO Hee Majesty TRE QUEEN, 
THE AMBRIDGE SCANT STR] - HOLBORN VIADUCT, e.c. 
ou ar INSTRUMENT GOMPANY, 45 OORNHILL, 199 REGENT STREBT, LONDON ; 
Ta Siena fe Apad linh Puppy | @ : and CRYSTAL PALACE; SYDENHAM. 
of which = on ° Telephone No. 6583. Telegraphic Address: Nogrett!, London. 


E L4 E» duos ds . eJ 


LAprilead, 18% 








è e 
€ oe ° ? e 
cxfv t aet‘ ° NATURE 
TAE MASON SCIENCE COLLEGE, 
BIRMINGHAM. » 


A PROFESSORSHIP @F PHYSICLOGY. 


"The Counal invite App lications, on or before Jire 3o next. for the above 
A ume xm dunes of which will commerre cr October 1, 1887. 
SURE EE to the 


un Ea ment s be sent. 
SEINA ell A Dus can n eee e recelby requested. 16 


GEO. H. “DRLEY, Secretary. 





PRELIMINARY SCIENTIFIC 2X AYINATION. 
ogni ap OF LONDON. 


Euro 1 Werk (four afternoons a 
) On Vos pear (simal taal ord) the Direction of Prof RAY 
nrvergty Cci London, du the 
Summer adapted io the Me Plum a es for the 
foes aan 
A Course of ee ee also giren by Dr IN LENDENFELD, 
o Asust&nt en the Zoo of e aed * Parasitic 
Wama,” omen a ihe mae day, amd acapta =» tha tienen o 
icine 
x fonhe particulars, apply to the Secrera=t, University College, 


A 


e 
prot i HENRICL F.R.S, will Deliver a 
“On the Method o! Least Squares, with 


of Eight Lectures 
yos uh to Phygcal and "' on Mondays from 


Chemical © 
m, cymmencing on MONDAY. s, at the Central 
naututon of the ity and Guids of Load annia A Previous 


Knowledge of erential Calculus wi? n te Fes for 
the Course, Ten For Syllabus, x at Central 


ton, 
Exhibition Road, 3. 
PHILIP MAGNUS, Drector and Secretary 


PERPE SCHOOL BOARD. 
The Liverpool wl shortly renim an ASSISTANT 
SCIENCE 


Board 
CURATOR fa cenmexim rri ths Instruction 1 
‘Mechames and Domestic Economy (New Code. Fror h Schedule) gren lu 


in oe large Classes .n Rlsmentary 
of Elementary PEs anc Chemistry, will 


bo aie the first £ th 
, 4100 Te fn a ith an extra 
annual! payment of from £ , ve appa! acids and Art 


Apphcatic stating ago, iecore sand ience, and inclosmg 
Appia ima to De sent not later thaa Ap s5, addressed to 











EDWARD M. HANCE, Clerk to tbe Board. 
M cue Offices, Apnl 7, 1887. 
*ST. ST. THOMAS' S HOSPITAL, MEDICAL 
: SCHOOL, ing 
eat e ALBERT ENBANKMEDT, E.E. o e. 
The UMMER SESSION will commenca ea? Ala Students 
ent in summer are le to compete for the Science Scholar- 


bor ofr London iss ba 

— ie "s of Pnvate 
Students to realde rs rcl su iis ar fice. 

aod be obtained fromthe Medical Sooretary, 


W.M ORD, Dean. 





= 
LONDON HOSPITAL‘ANC MEDICAL 
COLLEGE, 
MILE-END, E 


The SUMMER SESSION will commence on MD NDAY, May a 6 
Buildings are now complete, and afford moro than 


in Great Brian 
Ur avere ori toin msg 
100 guineas in shree instalments Resident anu cther Hospital Appoint- 
qnents are free to fall Students. 

Special entries may be made for Medical and Sargical Practice, also for the 


by rail and tram with 


LIVING SPECIMENS FOR THE MICROSCOPE. | 


GOLD MEDAL awarced at the FISHERIES ERKHIBITQON to e 
THOMAS BOLTON, x; NEWHALL STRXET,. ARIRMINGHAM, 


Who last week sent to his Subecnl-rs Melicerta conifira, Esra Sa 
ton  Healso sentout Flosculariz om S 
dyiopiora lacustri, Salmen Fry, Frog Tadpoles, 
ços nire ai ape ra, OP arg iar ley-and Marti 
; ot or n'r 
Biologic] Laboratory work. geo addi o 
Waki Announcomonts willbe mads In this place of Organisms T.B. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in CRITIC Six LHontk: for Subscription "S SY 16 
er Tw Twl-s fer 101. 6c. : 


Portfolio offDrawings, Eleven Parts, ir. each. 


GUY'S HOSPITAL MEDICAL SCHOO®. 


The SUMMER SESSION commences on MONDAY, May” s 
Tto Ho tal contams, besides the beas for Medical and Surgical eaa. 





Students according to 
number us iem 


ENTRAXCE C isa —Open S x Open Scan of 125 guineas, In Classics 
Lies and Modem pec. im of tay quine 


, Physics, Botany, Au 
" , Smdents anter entering in May are eligiblo Dr the grpen Scholarships c MEME 
or September. 
Seventeen Scholazships, TEN and Medals varying from £30 to £ 10 each 
are open “cr competitian to all the Students 
‘Lhe Hospital zs in close proximity to the Metropolitan, District, South- 
Eastern, Bnghtoe, Chatham, North Loadon, and Great Eastern Railway 


EEA EE F. Tayor, Guy's Hospital, 


Li e 
March 1 


tie, SS he eee 
GUY'S HOSPITAL MEDICAL'SCHOOL. 
UNIVERSITY OF LONDON, PREL ARY SCIENTIFIC 
(a1.8.) EXAMISATION. 
Instruction ni uas all the subje-ts of the a Examination at 
GUTS EOSPI1AL d the vine and Summer Sessions. Tho Fee 
for the whole Cours rs ro Gimens. The Class is not confined to Students 


of the Hospital 
3 For farther particulars, spoiy to the Drax, Guy's Hospital, Southwark, 
E. 





ST. GEORGE'S HOSPITAL 
MEDICAL SCHOOL. 
HYDE PARK CORNER, S.W. e. 


The SUMMER SESSION will commance on MONDAY, Mays 

The Foes for Perpetual Students are “fray on entrance, or £130 paid by 
instalments extending over tree jean. 

£12 tos. ill be educted from these Fees in the case of Students who, 
under the conjoint scheme, do not reqrire instruction m Chemistry and 


Taterta AIecica 
Second- and third-year Students are recived upon payment of £90 and £65 


see ipe, Clerkahips and all the House Appointments are awarded 
witboot extra ees, and the latter on result 


{ro Exhibition, Bees dit two pee Add iba dio 


Exhibition, tenable fot t carea triers el aro open to all Pa petual Students. 


The folk are offered for compeiition in 
OCTOBER, creping entering in ae Summer Session age ehgigle to 
compete for 


them. 
(x) A Scho‘arship, value ory fer the Sens of Medual Men who hare 


Lx to all Student? cdhmencing 
Subrects, Laim, French, er German, 


pesme e value Ado, open to sil Seeing der PER 
l deneg rba current o mt M.B. 
E Pehea! lewis 


oen ae fare to all Students who bave entered the 
Shool ding De current year having Lren signed up for, or 
e Cxford mt M.B. or phsdge end’ M B. Sudpects, Anatomy 
Pa n a a 
Ec us E 
1 bit pa peal Re a car 
and ; Curator, ` Medical 
* recommendation of the Tedical 


Committee. 
E NT sietegical Or petro finished, and OT been 


Dyltpene: 
p aa misri ier detail details may becbtained by application to 
š s WILLIAM WADBAM, M.D., Dean. 
. 


© Apr 21, 1887] 
‘wale bp Auction. 


. e a onday Next, Sele No. 7403. 
oe HISTORY SPECIMENS. 
MR, J. €. STEVE S will Sell by Auction 
Street, Covent Garden, on MONDAY 
NEXT, ett ys at arcana a Collection of Minerals and 


pop M lat and poinhed 3 a m 
vwd d 
and Bird and Animal Sing, and other 


uos Gece, Curiosities, Cabinets, &c, 
On view the Saturday pelor font to ll 4, and Moming of Sale, 
and Catalogues had. 








è FEAST GRINSTEAD C 


LLEGIATE 
SCHOO 


e. s * MAYPOLE ROAD, SUSSEX. 
offect of the School is to afford a Sound Education, which will fit 
for-either Professional hfe. Most careful attention is 
to the requirements of boys intended pursuitz. Boys 
aro ofage. There-ts & Junior Class, 
to the boys for the work of the higher 
Bach those sub- 
. wherein he is woak. No Inj 6 course 
includes all the gnbjects required at the various pubhc 
has many in good 
Tho Foes are 





it `` AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 





NATURALISTS’ 
GLAS S-CAPPED BOXES. 
Glam-capped Boxes per 
icis Ve p NE t uer 
THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
9 78 NEWGATE. STREET, LONDON, E.C. 





SIX PRIZE MEDALS 
AWARDED FOR GEOLOGICAL COLLECTIONS. 
Š Go dogiin] Collection forTeaching assu to Science 
and Art Department, and Teashers ip è 
Great Britain, kc. 
New and Rare Minerals constantly arriving from all parts for selection of 
Single Specirens. 
ROCK SECTIONS AND- ROCK SPECIMENS: 
‘The Largest ee inaiand: 
Maw Catalogues and Lists on 
JAMES R. GREGORY, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
Estab 27 Years in London. 


BOOKS EEE Miscellaneous. Re- 
ici oreign Bookseller, 319 


Goswell Gida jan aad Papcyncata aa feo oa etl cf res mae, 


NATURE e . ° ee cxtty. 


MINERALOGY "AND GEOLOGY., 


CHoite Sezcnimws yor Museums AMb Private CoL- 
LECTORS : BERyLs, TOPAZES, RUTILES ON MATRIX, CELES-. 
TINI, OPALS, &c., &c. e 

RARE MINERALS FOR SCIENTIFIC RESRARCH ; 
TIONS Fok STUDENTS AND PROSPECTORS. 

Very Fiwx POLISHED- SECTIONS or Ax ITES AND 
NAUTILI. 

Nrw SrgrEs Oy ROCKS. MICROSCOPIC phir. 
Hammers, Chisels, and Blow-pige Apparatus. 
PRIVATE LE880N8 AND EVENING CLASSÉ. 
CATALOGES OM APPLICATION. 


SAMU I HENSON, 


277 STRAND, LONDON, 
Opposite Nécfolk Street. 


“BROWN CEMENT: 


‘Tho name of this Cament, admitted to o be, the bog for, Microscopical 
Work, has been registered, and is now labelled Letters upon a 


Groond. 
Purchasers should seo that thy are not deceived by fraudulent imita- 


tions 
Price rs? bo with fall imeructlons for use, from most Opticians, 
Post froo n. M. 


EDWARD WARD, 149 Oxford Streej, Manchester. — [ses 


PN 


HOUSEHOLD NECESSITIES 1! 1 





8vo, Price ars. 
- THE SCIENCE OF THOUGHT. 


Bv F. MAX MULLER, K.M., 
Forelgn Member of tbe Institute of Franca, 


* 


Contents : 

Cuar. Cuar. e. 

d. Tho CdMatnent Elements of VL On 4 Origin of Concepts 
IL ht and Language. -VIL The Senskrit, ° 
IH. s Philosophy. VIIL radi von Words. 

IV. fhe Barrer 1X. bons Syllogisms. 

and Copciusion. 
V. Ths Constituent Elements of TEF Arex Sy 
Language Er Sanit Roses, exproased 


Landon ALONGMANS, GRIENÜ & CO. 
JUST PUBLISHED, ° 


HANDY MAP OF THE MOON, 


Reproduced by the Platfaotype Process- from a large Drawing by T. R. 
MILLOR, Esq. It is mounted on card 15 X 13 inches, and has every pro- _ 
minent feature of the Moon’s surface accurately delineated, and an explana- id 
tory lettorproas is pasted at the back of the card. g 

IxYvALUABLE TO ÅSTRONOMEES., 


Price 35. 64. Post Pree 3s. 8d. 





—<$— 





HORNE, THORNTHWAITE, & WOOD, 
: OPTICIANS TO THE QUEEN, ° 
416 STRAND, W.C.. 
AND am . 

E. G. WOOD, ee 


74 CHEAPSID Eş EC. 





Catalogue of Astronomical, -Teleseppes, &c., Post Free. 


LI 


T from which single spoctmens oan be selected. 
Elementary 





e >° : 
es . MEE E š p " . Š 
CXCVly °° . : i NATURE [Aigi 21, 88878 
L———— Án .—*.a—9 
. WESLEY COLLEGE, SHEFFIELD or ie 
e (AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 
° ° Governor and Chaplain " E zs iss Rev. W. H. DALLINGER, LL.D., F.R.S, dl ° . 
Head Master EA H. M. SHERA, Eso, M.A-, LLD. 
Assisted by eight University and twelve Agsistart Masters and Professors. - 


Thora. Tnm in Clesaics, Mathemcics, Ch Modern "Languages; &c., &c. Bio Animab Ty 
Anatomy, P logy id and Botany, by Dr. D4-LINGER. A unior School 1n admirable proficiency. ae Pert, preti to 
Governor The next Tem will commence on TUESDAY, April 26. b 


Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON'S CORN FLOUR. 


. 13 A WORLD-WIDE NECESSARY Y . 
e FQR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE, 











SECOND EDITION, NEARLY READY, This Day ts Published, 8vo, Sex ed, 6s. 


e H A TIST OF BRITISH BIRDS. »e Revise 
Nearly Ready, in z ol Post vo OWARD SAUNDERS, F.LS. Ae, Ealtor of * 


‘HISTORY OF ASTRONOMY DURING | Wau Tin mg IV. or the Forte dion df Yamia © 





THE NINEFEENTH OENTURY. gine ese or for Reference ; the various Species, ther 
M those breedmg in the Britsh Islands, o suu vise ordei 
RY A. M. GQLERER ¢ history, being -bstinctively printed. Ce 
g 1 fnd Enlarged Edid GURNEE JACESON CREE ME VAN vokst) 
“Tt ts one of the most Mportánt contributionf to the general Eterature of 
vagos ik bua bm ten tia cm Je Nonnan Locrnes on HARMONIES OF TONES 


AND COLOURS, 


Edinburgh: ADAM & CHARLES DLACK 
DEVELOPED BY EVOLUTION. 








THE NEW LANTERN XICROSOOPE |^ By F. J. HUGHES. 
FOR Oxrayprogam or Excacrerc LioHT i ID 3 1 1 d Hd 
(Wright and Newos's Patent.) bs Imperial 8vo, a ae 31. T 


~ SILVER UDAL, The Sapplemeat oan be bed m Paper Covex price as, 6s. A 
INVENTIONS EXHIBITION, 1885. MARCUS WARD & CO., Lrp. peate Belfast, and New York. 





just Published, Demy ai price 185 


THE GEOLOGY OF ENGLAND AND 
WALES: By HORACE B. WOODARD, F.G,S , of the Geolog;- 
cal Survey of England. Hevieed and much 
Enlarged. mth entirely entirely new Geclogical Map 22 X 97 inches) and 
GEORGE PHILIP & SON, ss Feet Street, London , 
Lrverpoo! > Carton Buildings. 





Crown 8v», 81. 6a, 


ea a NTE OF A NATURALIST 


Magi Lantarn: Side rior ee i eer! lang, Cornea of Fly's 
ola made. Particulars and Report of Royal Society 


uoc SOUTH AMERICA. , 


rox COLLEGES, IxsTITUTIONS, kc. Srxcr4L OPTICAL APraRATUS FOR ' BY 








PorAnrscorr, Srectroscorr, kc , For SCREEX Prop rom. e. 
Pull Illustrated Catalogues 6 Stamps. i JOHN BALL, F.R.S. . 
3 FLERT STREET, LONDOF. London: KEGAN PAUL, TRENCH, & CO. e e 
MINERALS AND STONE 


IMPLEMENTS. 
MR. BRYCE WRIGHT begs to call the attention of hieCients andthe 
Public tp his largo Series of 
* MINERALS AND STONE IMPLEMENTS 


Collections of Minerals, Fossils, and Rocks fron == upwards, 
è W.B.—Thesé Collections obtained the Prise Medal, £62. 
EMS AND PRECIOUY STONES OF EVERY DESCRIPTION. F 
% BRYCE-WRIGHT, 
Mineralogist ang Experi in Frecious Sione 
so4 REGENT STREET, LONDON, W. 
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. 
Agril M, 1887] 
——A «af  —— 
e SSBSGRIPTIONS TO “NATURE.” 
° Yearly: 48 vite hE US eee Bk G 28 $ 
. D EY AR NEC a Ves EnG ND AeA 14 6 
E E E E eR, es 7 6 
To ihe e Waited stateatthe Continent, &c. :— p 
PCM C DUM PELO 30 $ 
co M o 
Yo India? China, and Japan :— > 
Yeaiy di 35 he ae es or ue ins 32 6 
Half yearly MN E ERE 16 6 
CHARGES FOR ADVERTISEMENTS. 
dp Column as, 6d. 94. eine alter: 
th Page, or Quarter Column. o 18 6 
pe age, or Half a Column. . . . .. I I5 O 
Page, ora Colunn. ........ 350 
Whole Pege. ..... less 6 o 


6 
Money Orders payable te MACMILLAN & CO. 
e € OFFICE :*29 BEDFORD STREET, STRAND, W.C. 


f P2 of Societies, 


LONDON. 


THURSDAY, Arm at. 
nium Chloride: 8. 
Disk: 





at 8.—Natnro and Causes of Variation 
Election of Fellows. — 


F.R.8. 
Chemistry of the Organic World: Prof. 
Faxxzs Musou, at s —gort and Ashes, How to deal with them: Alfred 


Fryec 
Pee ie e pe Dr. E. 
7 Pee” FRIDÉV, Aran 


RovaL IxsrrrUT10X, at 9.—Tbhe ‘Week of the Imperial Institute : Str 


Ersderick BD OA EE 

Paxrxs Musxcx, at 8.— Wate-Supply, Drmking-Water, Pollution of 
Water: Dr. Louls 

QxxsuAM COLLXGE, at 6—The Blood in Relation to the Treatment of 
Disease: Dr. E 


SATURDAY, APRIL 23 
Delicate 


AXTHROFOLOGICAL ee at 8. 9o.—X.xhibition from 
North Queecaland : RA tho 

of the Stone Splaning-top of New Goines : C H. Read. — from 
Notas oo Ni Lieut F. Elton, RN. 

BOCETT OF AXTS, at 8.—Ornamental Glam: J H Pollen. 

Dungruriox or Civa ÉxGonnxs, at 8.— Water from Wells. 


LJ . 

GzotoatrcAL Socurry, at $.—On Clay and Beds of 
Aldenbor: H. G. Lyon RE —S Note on the Walton 
Commo cton : W. H. Hudleston, F.R S —On the Rocks of the Essex 
Dnft: Rev, A. W. 

e THURSDAY, Arm 28. 
RovAL SOCIETT, at 4.90. 
SocETY oF TELEGKAFH-ÉNGINEXRS AND at 8. —(1) Aonar- 
the Coefiiclents of Self and of Mutual Induction ; Q a Dynamo 
zb ey Sort Bel Prof W E, Ayrton, F.R and John. 


RoraAL "[ngrrrUTIOX, at 3.—' The Chemistry of tho Organic World : Prof 


Dewar, F.R.S. 
DIAM 
Fasc de cda ied m Communities in India : J. F. Hewitt. 
InsTITUgiON OF at 7.30.—Flour and their Me- 
: A. Chatterton 
RovAL lwsrirUTIOX, at Lupa ad Aaa amer 1i caEd 
elo Shaw. 
Parres MUBKUM, at $.— : Prof. W. H. Cotteld. 
SATURDAY, 


Matan Alps and the Origin of the 
H 





"SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. yd. POST FREE. , 


A CATALOGUE OF CHEMICAL APPARSTUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparains. 


JOHN J. GRIFFIN anp SÔNS, 22 GARRICK STREET, 
LONDON, W.C. 


TO SCIENCE CLASSES AND SCHOOLS. 


MOORE BROTHERS Have been placed 
upon the list of Traders from whom Specimens may be 
, with the assistance of the enas and Art 
ent, and Specimens of ie Work s been at 
South Kensington. 
PRICE LISTS ON APP ON APPLICATION 


MOORE | BROTHERS, 


OSTEOLOGISTS, DISARTICULAFORS, ETC., 
15 KREMLIN D , TUE BROOK,  IVERPOOL. 
Awarded Seve Medals and Tkrte Diplomas. 








Excellent Copies of the mmm natural Handwriting, also 
of Drawings, Music, crei of elaborste Sketches, Pro- 
grammes, Plans (up to Double Elephant sire), Shorthand, and 
Type-Writing are casily, quickly, and cheaply produced by the 


AUTOCOPYIST 


finid Ink, used with ordinary pon and paper. Auto-Circularsresemb! 
diss lettone- Used ai tho Hou of Lord Kc; 


AUTOCOPYIST CO., 
ya London Wall, London, amd $s Princess Street, Manchester. 


HOW & COS 





Geologioal Transparencies for Lantern. 
gi Ld gansp se on Application: 
WALKERS i EEUU eo GRA BALANCE Y ROCKE * 


E97 EOD POCKET MICROSCOPE Lair, T» 
Gabbros, Basalts, Tachyiitan 


Andesites, Porphyrites, Rh Htes, Lavas, Ashes, Gnaiss, 
stones, kc, peice 1s. regen i 
JAMES HOW & COM 73 YAxaImGDOx SAT, Loxpox. 


VAN. 
HOUTEN' S 
pure soluble COCO A 


is the best and really tho cheapest, in 
the end. 








The British Medical Journal ways" Vax HovrEw's oct" 


ls admirable, In f&vouritis perfect, and it is so pure, wei] prepared, and 
rich," &c., kc 
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HARVEY & PHA, 
[By Appocarment to tke Kayal Institutren ef Great Britatn,) 
SUCCESSORS TO * 


W. LADD & CO," . 
BEAK STREET, REGENT S@REEC, W. 
Cataloghe per pdx bd. ° 


LEWIS & WRIGHTS e 


PROJECTIQN POLARISODPE ^ 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 
— 





NEW FORM, QF eHELIOSTAT 
_ With specially strong and steagty Clock-m vent, 4 inches aperture. 
Price from g£10 108. oc. tc £20. 


SPECTROSCOFPES 


^ FOR THE OBSERVATORY OR LABORATORY, 
For SOLAR? STELLAR, METEOR, RALXDAND, GR CHEMICAL 
* RESEARCHES. 


Of every Sirs and Descrijtcon. 


* 4 XS ADAM HIL A 
Astronomifs] qad Optical Ins ni Maker, 


904 SrANHOFE Srucxt, Hamrsteap Roap, N.W. 
-e— 


ROCKS, MINERALS, FOSSILS. 
CE. EX. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L:8.A. Lond, &c., 
Successor to the late R. TALLING, 


' 180 BROMPTON ROAD, LONDON, S.W. 
On View :—A fine serios of British and Conilnontal Crotiesoni End J caste 





fon 
Punta fom Utes, cad Riceany-Batisn so Colic hon Poe el 


e | New Forest and 








e for all Disorders of the LIVER, SYOMAGH 
A Great PURIFIER 3f the BLOOD; a 


' Powerffl Invigorator of the Bystem, in cases cf WEAKNESS 


; and is unequalled in Eema’e Complaints. 


2 
“THE ZOOLOGIST: 


m A' MONTHLY MAGAIINE OF NATURAL EISTORY. 


Third Seclos. eed . E Harroa FIG, T.Z S, Mexiber ofthe 
thts Ocaithoteeias’ Uae ; contains 





Sorteties. 
for terelgn 


of translations 
` Journals of and articles 3 
] are important interesting t invariour betes of ; 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


>., DER NATURFORSCHER, 
Wocheoblatt zar Verbroltung der Fortschritte in den Demnrisenschaftan, 





XIX. J 
Operate wo Br W. SxLAREX, s. heraongeguban von Te 2. ScauxAMM, 
Privatdocent an dec Universi t Tübincw- t 


"es bra Nambara, at per annum, or 185. 6d. nort free. 
el übingon : LAUPP. 
London and Fgiinburgh : WILLIAMS & NCRGATE. 


‘This Magazine, commenced in 1864, contiins standard 


On the rst of every Month, price Sixpenoe. 
THE BNTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITQSH wero MoLgoy. 
Edited by Joam T. CagzDIGTON 
With the Assistance of 
Frevrricx Bonn, F.Z.8. 
EDWARD Atire, F.LS. 


SIMPKIN, MARSHALL, & CO.. Stationers’ Hal] Court. - 


THE “HANSA,” d 


puteo tog g c big bebe es 
remm sene At 


Reviews, A dvetisemenia. upon the t 

in respect. Strict dolls gto rg et gt 

4to at laast; frequent supplaments and drawings. S Hon at any time; 

preceding numbers of the year Armished subsequently. cares. for twelve 
angeben mel 


abatorxont months' insertion. Office: Ang. M. ay 
Des Hamburg, Altea, a Ealted by W. vo Prior M.R. 


| THE ENTOMOLOGIST’S MONTHLY 


MAGAAINE.N, 


Monthly, at pagsa bro with ee te ks 
by C. G. BanaxxrT, J. W. Dowaras, W. W. FowLre 
F.L.8S., R. McLacarAx, ¥.R.8., E SauxpxRS, V.L.S., ipe aa 
H. T. SrArwrox, F.R.S. 


Price 


standard articles and notes 
ee ee TEX. and especially on the Insects of 


per Volume,-post free. The volumes com- 
mance with the June nuraber{n each year 
Vols. I. to VL (atrengly bord in cloch) may be obtained by purchaser@o! 
the Increased prica of ros, each ; the snocesding 
separately or together, at ys. each. 
London: GURNEY & JACKSON (hfr. Van Voorat's succossora), 

. 1 Paternoster Pow. 

N.B.—Communications, &c., should be sant to the Editors at theabore 
Adress, 


NORTH BRITISH ACRICULTURIST; 
the calaf AgrioaltoralJouatin Scotland, circulates 
` Landowners Resident 





oa land r onenak tha ted Kingdom 
The ACRICULTURIST Is published evur7 Wi afternoon!n time € 
for the Evening contains Reports cf all tbe- 1 British and 
Markets of the woek. 


Thespectal attention of is directed to the AGRICULTURIST 
taons ofthe best existing papers for Advertisirg Furmsto'be petgrat Estates 


a to Farmers will fing the AGRICUL- 
TOURIST a first-class medium far thk- Class. 
Price gg. By post sia. Annal payable In advance, r47. 


ioe Edinburgh ; Quorn gaa Btreet, 
Heels Oras papablane oC. nuE ed 


On the rst of every Math. 
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Piste, “New and 
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TEXT- BOOK OF GEOLOGY. By Arca. GEIKIE, 
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PRIMER OF PHYSICAL GEOGRAPHY. B 
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Qo ees LH reco New Edition. di em 
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GEOGRAPHY. 


CLASS-BOOK OF GEOGRAPHY. "By C. B. 
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THE METHO OF 'E . By Professor 
HENRY SIDGWICK, ir A. LL *c. ipeum 
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